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SELECTIVE EXTRACTION OF ZINC (1) IONS WITH INERT ORGANIC SOLVENTS AND PHOTOMETRIC
DETERMINATION OF IT WITH 1-(2-PYRIDYLASE)-2-NAPHTHOL (PAN) IN THE ORGANIC PHASE
Annotation
As a result of the study, a selective, sensitive and express method of extraction-photometric determination of zinc (1) with PAN
in the organic phase was developed. The developed new method was tested on the analysis of wastewater, dusts and cakes of the

Almalyk Mining and Metallurgical Combine (AGMK) without preliminary separation of related elements.
Key words: selectivity, sensitivity, maximum light absorption, molar extinction coefficient, equilibrium shift method.

MN3BUPATEJIBHAS DKCTPAKIIUS HOHOB IUHKA (II) THEPTHBIMH
OPTAHUYECKHUMHU PACTBOPUTEJISIMUA U ®OTOMETPUYECKOE ONIPEJAEJEHHUE ETO C 1-(2-
IUPUIUIIA30)-2-HA®TOJIOM (IIAH) B OPTAHUYECKOM ®A3E
AHHOTaLUs
B pesymprare wuccremoBaHms pa3pabOTaH W30MpPATENbHBIM, UYBCTBUTENBHBIH M OKCIPECCHBIH METOJ SKCTPAKIHOHHO-
¢doromerpuueckoro onpenenenus uHka (1) ¢ [IAH B opranudeckoit ¢ase. PazpaboTaHHbIH HOBBI METO]] TPOBEPEH HA aHANN3E
CTOYHBIX BOJ, MbUIEH W KEKOB AJMAIBIKCKOTO TOpHO-MeTauryprudeckoro kombunara (AIMK) 6e3 mpenBapuTenbsHOTO

OTJEJICHUS COMyTCTBYIOIIUX JIEMEHTOB.
KiroueBble c10Ba: SKCTPAKIHS, CEIEKTUBHOCTD, TyBCTBHTEIHHOCTD, MAKCHMYM CBETOIIOTIIONIECHHS, MOJSIPHBINH Kod(dument
MOTJIOIIEHUSI, METOJ CIBUTa PaBHOBECHSI.

INERT ORGANIK ERITUVCHILAR BILAN SINK (I1) IONLARINI TANLAB OLISH VA UNI ORGANIK FAZADA
1-(2-PIRIDILAZO)-2-NAFTOL (PAN) BILAN FOTOMETRIK ANIQLASH
Annotatsiya

Izlanishlar natijasida ruxni PAN bilan organik fazada tanlovchan, sezgir va ekspress ekstraksion-fotometrik aniglash usuli
yaratildi. Yaratilgan usul Olmaliq tog‘-metallurgiya kombinati (OTMK) dagi ogava suv, chang va kek namunalaridan tashqi
elementlardan ajratmasdan sinab ko‘rildi va ijobiy natijalar olindi.

Kalit so'zlar: ekstraktsiya, selektivlik, sezgirlik, maksimal yorug'lik yutilishi, molyar yutilish koeffitsienti, muvozanat siljishi
usuli.

BBe;]eHne. Pa3Burue HAaYKH, NPOMBIINUIEHHOCTH U BHEAPCHUE HOBBIX TE€XHOJOIMYECKUX IPOLECCOB MPUBOAUT KO BCE
BO3pAaCTAIOIIEMy 3arpsi3HEHUIO OKpYXKaroleil cpesibl. Bo3pacratonme TpeGOBaHHS K OXpaHe OKpYXKaromlieil cpeibl BbIIBUTAIOT
nepeA aHAIUTHKAMM 33jady pa3pabOTKM B amnmapatypHoM OGOPMIICHHH IPOCTBIX, AKCHPECCHBIX, YYBCTBHTEIBHBIX H
1/136I/IpaTeJ'[beIX METOZIOB OIPCACICHUA MHUKPOKOJINYECTB TOKCUYHBIX BCLICCTB. DTH XMUMHUYECKH TOKCHYECKHUE BCIICCTBA
OTHECEHBI K YHCIY NPUOPUTETHHIX. K TAKUM TOKCHYHBIM BEIIECTBAM OTHOCSTCS TSDKENbIE METAJUIbl, CBUHEL, IIMHK, MEJb,
Ka}lMHi’I, HUKEIb U ApYyrue. ﬂoaTomy IMOUCK CCJICKTUBHBIX MCTOIAOB ONPEACICHUA MUKPOKOJIMYECTB TOKCUYHBIX METAJIJIOB B
CIIOXKHBIX T10 XHMHYECKOMY COCTaBY MaTepHaliax sBIISIETCS aKTyaslbHOMH 3a1auei.

Jlnst onpezieneHys IMHKA CYIIECTBYIOT BEICOKOUYBCTBUTENBHBIE ()OTOMETPUUECKUE U SKCTPAKLIHOHHO-(DOTOMETPUUECKUE
METO/Ibl, HO OHM Mayiou3bupatenbhsl [ 1, 2]. Takue METOIbI HEIPUMEHUMBI JUIS aHAJIH3a OOBEKTOB CO CIOXKHBIM XHUMHYECKHM
COCTaBOM.

Jl1s TIOBBINICHHS CEJIEKTUBHOCTH METOJOB IPHMEHSETCS CIEAYIOIIMH MpUEM: MpeaBapHTebHas H30UpaTenbHas
OKCTpaKUIus 6CCLIBCTHOFO KOMIUIEKCHOI'O MOHAa MHEPTHBIMU OPTaHUYCCKUMU PACTBOPUTEIIIMU, BBEACHNUE B OPraHUYE€CKYIO (basy
peareHTa KOMILIEKCOOOpa30BaTelisl, HAXOXKICHHE YCIOBHS KOMILIEKCOOOpPa30BaHUsS HEMOCPEICTBEHHO B OpraHHYeckoi (ase
[3,4]. Crnenyst u3 storo mpuéma, HAMH HCCIICIOBAHBI YCIOBHsS H30MPATEIbHOW SKCTPaKIUH OECUBETHOrO TajOreHHIHOTO
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KOMIUIEKCHOr0 HoHa IuHKa (1) MHEpTHBIMH OpraHHYeCKUMH pACTBOPHTEISIMA M KOMILUIEKCcooOpasoBanue ero ¢ ITAH
HETIOCPE/ICTBEHHO B OPTaHUIECKOit (hase.

JlutepaTypHsblii 0030p. B Y30ekucrane pa3paboTKOH 3KCIIPECCHBIX U MPOCTHIX METOAOB U3BJICUCHHUS U ONpPEICTICHUS
0JIaropOJHEIX M HEOIArOpoAHBIX, B TOM YHCIE M TSDKENBIX TOKCHYECKHX JJIEMEHTOB, 3aHMMainch ['eBoprsH A. M., Hacumos
M. A., Abnypaxmanos O., Jxusn6aesa P. X., Paxmarymnnaes K. 3., 3akupos b. I'., Kadynos b. /1., Ulecrepora U. I1., ['uiacos
A.II. n np. B ommune or MeromoB TBepmo(a3HOH CHEKTPOCKONUM HSKCTPAKIIHOHHO-CIIEKTPOMOTOMETPHIECKHHA METOo
TpebyeTcs HCIONIb30BaHNE HHEPTHBIX PACTBOPHUTENEH H 3a CUET ITOTO 00ECTIeUNBAETCS IKOIOTHYECKast 6€3011aCHOCTh aHAIH3a.

Mertonosorusi ucciaenoBanus. Mcxonusii pactBop muuka (1) 2 Mr/mi roToBWIM W3 METAIMYECKOTO LHHKA II0
HaBecke. Turp pactBopa mwmHKa (II) ompenemsmm komuiekcoHomerpmueckd [5] kommuiekconoM |ll.  Mcmomb3oBan
xsopodopmublii pactBop ITAH. Crektpsl komiuiekca 1nHka ¢ [TAH B akctpakte cHuManu Ha criekrpodoromerpe CO-26 (I =
1 cM). OnTHyeckue IWIOTHOCTH KOMIUIEKCOB M3Mepsuti Ha (otoanekrpokonopumMerpe KOK-2, pH pacTtBopoB KOHTpoIpoBaim
Ha HoHOMeTpe OB-74.

HUccnenoBanus mokaszanu, uyto uonsl nuaka (ll) B mpucyrctBum #omua-noHoB u mumerundpopmamuna (IMDA) u3
CEPHOKHCIIBIX PAacTBOPOB HM30HMPATEIBHO SKCTparupyercss XiIopodopmMoM. YCTaHOBIEHO, YTO ONTHMAIBHBEIMH YCIOBHSIMHU
u3buparensHoil skcrpakuuu uHka (1) ssmsores: 4,5-6,3 M no H,S0,, 0,07-0,25 M no Nal, 25-35 06. % (mo o6wsemy) mo
JIM®A u BcrpsixuBanus ¢a3z 10-15 c. Ilpu paBHbIX 00beMax BOJHOW W opraHudeckodl (a3 msBneuenue uuuka (1) mpu
OJTHOKPATHOM KCTPaKIMHU cocTaBisieT 91% 1 He M3MeHsIeTCs 10 COOTHOIIeHns1 06beMoB da3z 10:1.

CocTtaB 3KCTparupymrolerocs HOIUIHOTO KOMIUIEKCa IIMHKA ONpEAeIeH METOAOM cABHra paBHoBecus [6]. [ms storo
M3y4YeHbl 3aBHCUMOCTH dKcTpakimu H,SO, Tpu THOCTOSHHOW KOHUIEHTpauuu iHoamaa Hatpus u JIM®PA; Homunma HaTpus.
KonmenTpanurio nuHKa B 9KCTpaKTe onpeaensiiu GoromerpudeckuM MeronoM ¢ ITAH. JIns 3Toro K SKCTpakTy IWHKA JOOABISIIH
5 i 0,05%-no0ro xnopogpopmuoro pacrsopa [TAH u 5 mi ammuagnoro 6ydepHoro pactBopa ¢ pH=10, BcTpsxuBaiyu BOmHO-
opranmueckue ¢assl 10-15 ¢ u 006pazoBaBLIHIACS OKpPALICHHBIH KOMILIEKC (POTOMETPUPOBAIIH.

PesyabTatel M uX o6cyxaenue. [loayueHHBIe NaHHBIE NOKAa3bIBAIOT, YTO B OWIOrapu(MHYECKHX KOOpIHHATaX
lg Dzp+2 —1g Cy+, 1gDzp+2 —1g Ci-, 1gDzp+2 —1gChymoa (tme D — xodpumment pacnpenenenns, C — KOHIEHTPAIHs)
HaOJIfolaeTcsl NPSIMOJIMHEWHass 3aBHCHMOCTH C TAaHTEHCAMH YIVIa HAKJIOHA MPSMBIX, PaBHBIMH COOTBETCTBEHHO 2, 4, 2.
Crnenosarensno, nunk (1) ussiexaercs xmopodopmom B Bume H,[Znl,], conpBaraoe uncno H,[Znl,] B skctpakre pasHO 2.
Yucno MoJIeKyn Boabl, ces3anHoe ¢ H,[Znl,] B xmopodopme, onpenenennoe meTonom cnekrpodoromerpun, pasuo 4 [7].

Hcxoms W3 SKCIEPUMEHTAIBHBIX [JaHHBIX, MO-BHAUMOMY, HOAWMAHBI KOMIUIEKC I[MHKA M3 KHCIBIX PacTBOPOB B
npucyrctBun JIM®A skcTparupyercst XJ0poopMoM 10 THAPATHO-COIEBATHOMY MeXaHU3MY [8]:

Znl;? + 2H(H,0)32 + 2JIM®A ;) 2 [2H(H,0), - (AMPA)*?] [Znl; %]

Ilocne skcrpakumu tmHKa (Il) B ONTHUMAaNBHBIX YCIOBHAX, OTHETCHUS BOAHOW (a3bl, MOOABICHUS K 3KCTPAKTY
xnopodopmuoro pacrtsopa ITAH, Gydepnoro pacrBopa u BcrpsixuBanus ¢az 10-15 ¢, munk (1) B3aumoneiicteyer ¢ ITAH.
VYeraHoBneHo, uTo mosHoe KomiuiekcooOpasosanue muHka (I1) ¢ ITAH npoucxoaut B unTepBaie pH = 6 — 11.

Meronom crapura paBHOBecus [6] ompeneneno, uro uuHK (1) ¢ TIAH B oprannueckoii (ase B3aMMOJCHCTBYeT B
MossipHoM cooTHomennn 1:2. CremoBaTensHO, peakiws komruiekcooOpazosanuss nunaka (I1) ¢ TIAH B opranmdeckoil ¢ase
COKpAIIIEHHO MOJKET OBITh IPE/ICTAaBICHA CXEMOM:

[2H(H;0), - (AM®A)*?] [Znl; %] + 2HR () 2 ZnR; ) + 2/IM®A + 4HI + 4H,0

Kommneke munka ¢ I[TAH B xmopodopme yeroitun 6onee 3 cyrok. Kaxymuiics MOTISpHBIH KO3QQUIUESHT morameHns
xomrutekca nuHka ¢ ITAH mipu Ay, = 555 HM pasen 4,66 - 10%. T'pagxyuposounslif rpaduk uHeeH B unTepsaie 0,5-140 Mkr
uuHKa B 10 M1 okcTpaxTa.

MeToauka onpejeneHust IHHKA B YHCTHIX PACTBOPax

B MepHBII HWIHHAP €MKOCTBIO 25 MJI ¢ NIPUTEPTOH MPOOKOI BHOCIT aHAIM3UPYEMBIil pacTBop, conepkamuid 0,5-140
mkr nuHka (I1), npunmusator 3 M 5 M H,SO,, pas6asmsitor Bomoi g0 6 mu, moGasmsror 1 M 1 M Nal, conepxammit 1%
THOMOYEBHHBI (JUIS TPEAOTBPAIICHHUS OKHCICHUS HOMua-uoHOB), 3 Ma JIM®PA, 5 mun xmopodopma u Berpsxusaror 10-15 c.
OKCTPAKT OTACNSIOT JEINTENbHOI BOPOHKOH, K SKCTpakTy nprimBaioT 5 M 0,05%-Horo xmopodopmuoro pactsopa ITAH, 5 M
ammMuagHoro Oydeproro pactsopa ¢ pH = 10 u Berpsxusator 10-15 c. O6pa3zoBaBImmiicsi OKpanIeHHbIH KOMIUIEKC B AKCTPAKTe
GUIBTPYIOT Yepe3 QHIBTPOBANEHYIO OyMary U (poTOMETpHPYIOT OTHOCHTEIIBFHO PACTBOPA XOJIOCTOTO OIIBITA.

B yCcnoBHSIX 9KCTpaKIMU IMHKA YaCTUYHO 3KCTPArHPYIOTCSl HOHBI BUCMYTa, PTYTH, KaJMHUs, TAJUIAANS, TUIATUHBL U ME/IN.
OpnHako, B ycnoBHsAX KomiuiekcooOpaszoBanus rmHka (lI) ¢ ITAH B opranmueckoil (ase MOHBI BHCMYTa, PTYTH, KaJMHs,
MaJua s ¥ IATHHBI He 00pa3yloT KOMIUIEKCHI H HE MEIIAIOT onpeaeieHnto. Meuraronme Biausiaust noHoB Meau (I1) B Gombruux
KPaTHBIX KOJIMYECTBAX YCTPAHSAIOT JOOABICHHEM B 3KCTPAKIMOHHYIO CMECh THOMOYEBHHBI. 3ydeHHBIC BINSHUS MOCTOPOHHUX
MOHOB Ha OTpe/IeICHNE ITMHKA, B KOTOPBIX OIIMOKA ONpee/icHri He mpeBbimana 2-5%, npuseaeHs! B Tadmmie 1.

Tabéauna 1
Onpenesienne NMHKA B IPUCYTCTBHU NOCTOPOHHHUX HOHOB
(B351T0 10 MKT HMHKA)

M M/Zn M M/Zn M M/Zn
Ag (1) 400 Bi (I11) 2000 Nb (V) 2500
TI() 400 Au (11 400 W (V1) 1000
Pb (1) 250 Rh (11) 1000 Mo (V1) 1000
Mn (11) 5000 In (1) 5 000 U (Vi) 1000
Cd (1) 300 Ga (1) 1000 Mn (VII) 10
Hg (1) 600 Cr (1) 2 000 Os (V1) 2 000
Ca (II) 5000 As (11) 1000 F 3000
Mg (1) 5 000 Sn (IV) 2000 cr 4000
Ba (I1) 5000 La (V) 1000 NOs- 10 000
Pd (1) 500 Ti (IV) 1000 PO 5000
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Be (1) 10000 Zr (V) 10000 Co0:7 2000
Co(11) 10000 Se (IV) 2000 CH:COO™ 3000
Ni (1) 5 000 Th(IV) 2000 5,052 100
Fe (I1) 500 PL(IV) 1000

Cu (11) 50t As (V) 1000 BuHHas! KHCIIOTA 5000
AL () 5000 V (V) 1000 exopGusoss 5000

rae, M — woH wim coexunenue; M/Zn — pomycTHMOe MaccoBOE OTHOLICHHWE K IMHKY; | — B mpucyrctBud 10 mr

THOMOYCBHHBI.

Pa3pabotaHHbIii HOBBII METOJ JKCTPAKIHOHHO-PoTOMeTpryeckoro onpenenenus uuaka (1) ¢ TIAH mposepen Ha
aHaNM3e NbUICH 1 KeKOB M CTOYHBIX BOJ AJIMAIBIKCKOT'0 TOPHO-METaUTyprH4ecKoro koMonuHara (tabm. 2, 3).

Jlns onpeneneHus UMHKA B MBUISIX U KeKax HaBecKy oOpasua (1 rp) moMemanu B konOy Ha 250 mu, mpuusanu 20 mi
HCI (tur. = 1,19), HarpeBanu Ha necuanoii 6ane 10 MunyT, n06aBsM 10 M1 a30THO# KucHOTH! (1. = 1,4), cMech BhINapHBAIH
0 BJIaXHBIX conieil, moGaBmsmum 20 mim 0,5 M pactBopa cepHOM KHCIOTH. BhImaBmmii 0caoKk IOCHE OXJIaXICHHS
oTmIbTpoBaIH B MepHYI0 KouiOy Ha 100 Mt 1 pazbasisum 10 metku 0,5 M pacTBOpOM CepHOI KUCIOTHI. M3 aTMKBOTHOM 4acTH
(1-3 mur) pacTBOpa ONpEAESUIH LMHK, KaK NPH aHaIM3e LUHKA M3 YUCTHIX PACTBOPOB, BKIIOYas OJHOKPATHOE MPOMBIBAHHE
skcTpakTa (10 M) MPOMBIBOYHEIM PacTBOPOM, coaepxamumM 2 M cepHoit kuciotel, 0,1 M Hoanma Hatpus, comepxamum 1%
troMoueBuHbl U 30 00. % JIM®PA (no ob6bemy). Ilpu ompenencHHMHM LMHKAa B CTOYHBIX BOJAX Takxke OoTOMpamu 2-3 mi
IMKBOTHON YacTH PacTBOpa B MEPHBIN IMIMHAP €MKOCTBIO 25 MII C IPUTEPTOIl MPOOKOH, HanbHEHIINe OIepaii BEIIOIHSIOT
[0 METOJHKE ONpEIEIeHNs IIHKA B YHCTBIX PACTBOPAX, TAKKe BKIIOYAsk OJHOKPATHOE MPOMBIBAHUE SKCTPAKTA IPOMBIBOYHBIM
pacTBOPOM.

Taoauna 2
PesyabTaTsl onpenesnenust uuHka ¢ [IAH B cTouHbIX Bogax
(n=4;P=0,95)
Couepmaﬂue IMHKa “ —
B CTOYHBIX BOJAX, ?;erg{;)uﬁfﬁla S, - 102 ATX +100,%

Mr/n - ’ x

5,00 52+0,281 3,39 +54

12,00 23,0+ 0,585 2,83 45

17,00 18,0+ 0,738 257 41

27,00 25,0 + 0,875 2,20 £35

51,00 53,0 + 1,325 157 25

Ta6auua 3
PesyabTatel onpenesienus uuika ¢ [IAH B nbLisix 1 kekax
(n=4;P=0,95)
Homep . Haiineno Ax
obpasua, X”M;‘g"‘;:“: ;"““B wunka (%), s, A%-10* 5100,
% pasua, 7o % %
TTeuh Pb—51,52; In—0,28; Cd— 1,17, 0.0 +
19773 Au - 0,20; Cu — 1.20; Zn 0,026 0,0267 13 5,52 207
Tbu1b Pb - 46,60; In - 1,38; Cu - 1,02; 0,0 +
20234 Cd - 1,04; Au — 0.22; Zn — 0,026 0,0266 14 5,81 218
o Pb—52,50; In— 0,18; Cu— 0,55; 00 N
21345 Re - 0,009; Cd — 1,22; TI-0,012; 0,0271 5 6.49 2,39
Zn-0,027 i

Kek Pb -50,55; In-1,28; Cu - 0,46; 0,0 +
21665 Cd-1,19; TI— 0,01; Zn— 0,022 0,0216 18 6,22 287

BruiBoasl n mpensoxenus. Takum oOpa3om, pa3paboTaH HOBBIH M30MPaTEeNbHBIN, YyBCTBUTEIBHBIA U SKCIPECCHBIN
METO/I IKCTPAKIMOHHO-(POTOMETPHUIECKOTO onpeneneHus uaka ¢ [IAH.

1)  UccremoBaHsl W HaiiieHbI YCIOBUsSI H30WpareipHON SkcTpakuuu HUHKA (1) HHEPTHBIMH OpraHHYECKHMH
pactBopuTensimMu B ripucyTctBuu JIM®DA.

2)  WccnenoBaHbl U HaiiieHB yCIOBUS KOMILIEKCOOOpa3oBanus uHKa ¢ ITAH HemocpeacTBEeHHO B OpraHHYECKON
(asze.

3)  V3yueHo BIMsSHHE IOCTOPOHHUX HOHOB Ha pe3ynbTarhl onpeaencenus 1utka (11) ¢ ITTAH. ITokazana BO3MOXHOCTb
ONpeaAC/ICHN [IUHKA B IIPUCYTCTBUN 60JT]>HJI/IX KOJIMYECTB MMOCTOPOHHUX MOHOB.

4)  Pa3paGoTaHHBIH METOJ NMPOBEPEH Ha aHAIW3€ IbUICH, KEKOB M CTOYHBIX BOJ 0€3 MpeIBapUTENbHOTO OTICICHUS
COITyTCTBYIOILUX 3JIEMEHTOB.

5)  Pa3paboTaHHBIl METO/ OTJIMYAETCS MPOCTOTOI BBIMOJIHEHHS, BBICOKOH M30MpaTeIbHOCThIO, YYBCTBUTEILHOCTHIO,
SKCIPECCHOCThIO M PEKOMEHJIYeTCsl U aHallu3a pyJ, KOHIEHTPATOB, IPOU3BOACTBEHHBIX PAcTBOPOB, CTOUHBIX BOJA M IPYTHX
CJIOXKHBIX TI0 COCTaBY MaTepPHAIIOB 0€3 OT/ENECHHS COIyTCTBYIOMINX 3JIEMEHTOB.
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komiuiekca cepebpa (I) u poromerpuueckoe onpenenerue ero ¢ 1-(2-nupununazo) -2-aapronom (ITAH). Kommosuiwon
Marepraiap. Vnmuii-rexHukaBui Ba amanui sxypHamu Ne3/2023.6-9 Ger.
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ELECTROANALYTICAL INDICATORS OF ION-SELECTIVE ELECTRODES DEVELOPED ON THE BASIS OF
DODECATUNGSTOPHOSPHATE IONOPHORES IN DRUG DETECTION
AHHOTaTHOH

A potentiometric method for drug detection based on heteropolymetallophosphate ionophores and highly sensitive, fast
ionoselective electrodes have been developed. The advantages of the proposed method and electrodes are expressivity, a wide
range of detectable content and a low detection limit. The limit of drug detection of these membranes is 10-° mol/l, and the
detection range corresponds to the area of 1*10-1- 1*10-5 mol/l.

Key words: ion selective electrode, drug, diprosin, bromhexine, ionophore, dodecotungstic phosphate acid.

PA3PABOTAHBI DJIEKTPOAHAJIMTUYECKHUE UHAUKATOPBI HOHOCEJIEKTUBHBIX 3JIEKTPOJ0OB HA
OCHOBE JOJEKABOJIb®PA®OCPATHBIX HOHOPOPOB JUISI OFHAPYKEHUS JIEKAPCTBEHHBIX
CPEACTB
AHHOTALMS
Pa3paboTtaH MOTEeHIMOMETPUUECKUI MEeTOJ] OOHAPY)KEHUsI JTEKapCTBEHHBIX CPEJICTB Ha OCHOBE TeTepornoauMeTauiodochaTHbx
HOHO(OPOB M BBHICOKOYYBCTBUTEIIBHBIX OBICTPHIX MOHOCEJCKTHBHBIX 3JEKTPOJOB. JOCTOMHCTBAMH MPENIaraéMoro Meroja u
JNIEKTPOIOB SIBIISIFOTCSI AKCHPECCUBHOCTD, IIMPOKHUIN JHMAla30H ONpPEIEIsIeMOro COJICpIKaHUs M HU3KHH Ipenesl oOHapyKeHHsI.
TIpenen oGHApYKEHUS JIEKAPCTB STUMK MeMOpaHamu coctasiser 107 Moyb/i1, a uana3on oGHApyKEHHS COOTBETCTBYET 00IaCTH

1*101-1*10° monb/m.
KnioueBble c10Ba: HOHCENEKTHBHBINA 3JIEKTPOJ, TPENapaT, AUIPO3HH, OpOMIeKCHH, HOHOGOP, HoneBoibdpamoBas GpochopHas
KHUCIIOTA.

DODEKOVOLFRAMOFOSFATLI IONOFORLAR ASOSIDA ISHLAB CHIQILGAN IONSELEKTIV
ELEKTRODLARNING DORI VOSITALARINI ANIQLASHDAGI ELEKTROANALITIK KO‘RSATGICHLARI
Annotasiya
Geteropolimetallofosfatli ionoforlar asosida dori vositalarini  aniglashning potensiometrik usuli va yuqori sezgir, tezkor
ionoselektiv elektrodlari ishlab chigilgan. Taklif etilayotgan usul va elektrodlarning afzalliklari ekspressligi, aniglanadigan
tarkibning keng doirasi va past aniglash chegarasidir. Ushbu membranalarni dori vositalarini aniglash chegarasi 105 mol/l va

aniglash diapazoni 1*10-1- 1*10° mol/l sohasiga to‘g‘ri keladi.
Kalit so‘zlar: lonselektiv elektrod, dori vositasi, diprozin, bromgeksin, ionofor, dodekovolframofosfat kislota.

Kirish. Kimyo-farmasevtika sanoatining jadal rivojlanishi va barcha darajadagi dorixona tarmoglarini ortib borishi
tufayli dorivor moddalar tahlilining tez, aniq va oddiy usullariga ehtiyoj ortib bormoqda [1-4]. Qattig membranali ion-selektiv
elektrodlar bu muammoni muvoffagiyatli echimidir[5,6]. Shu sababli elektrod faol materiallarning yangi avlodini yaratish va ular
asosida dori vositalarini aniglashni ta'minlovchi selektiv elektrodlarni ishlab chigish muhim vazifadir.

Mavzuga oid adabiyotlar tahlili. Ushbu tadgiqotning magsadi diprazin va bromgeksin dori vositalarni aniglash
jarayonida dodekovolframofosfat (DDVF) kislotasi va dori preparatlari asosida ishlab chigilgan ionoforli ionselektiv
elektrodlarning qo‘llanilish imkoniyatlarini o‘rganishdan iborat.

Tadgigot metodikasi. lonselektiv.  membranalar  polivinilxlorid, dioktilftalat  Diprazs[P(W12040)]  yoki
Bromgeks[P(W12040)] dan iborat aralashmani titragidrafuranda eritish orqali tayyorlandi.  Suyuqlik bilan to‘ldirilgan
plastiklashtirilgan membranali elektrodlarni ishlab chigarish uchun diametri naychaning diametriga mos keladigan membranalar
(diametri 10 mm lik disklar) polivinilxlorid naychasining saygallangan uchiga maxsus elim yordamida ehtiyotkorlik bilan
yopishtirildi.  Elektrodning  elektrokimyoviy  xususiyatlar quyidagi tizimni EYuK ni aniglash usuli bilan
o‘rganildi:Ag,AgCl/KClto‘yin// tekshiriladigan eritma/membrana/ ichki eritma/AgC1,Ag.

Elektrod potensialining dori vositalari konsentrasiyasiga bog‘ligligini o‘rganish uchun ion-selektiv elektrodlarni
ishlatishdan oldin tekshiriladigan preparatlarning 1x10° M eritmasida kondisirlandi. Kondisirlash jarayonida membrana
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aniqlanayotgan komponentning ionlari bilan to‘yingan bo‘ladi. Barcha tadgiqotlar elektrodaktiv birikma tarkibi:
Diprazs[P(W12040)] yoki Bromgeks[P(W12040)] asosidagi plastiklashtirilgan membranali elektrodlar yordamida amalga oshirildi.

Tahlil va natijalar. Ishlab chigilgan ISE larning elektrod funksiyasini aniglash uchun diprazin va bromgeksin
gidroxloridning 1x101-1x107 M eritmalari ishlatildi. Tadgiqot uchun har bir membranadan oltitadan elektrod ishlab chigildi.
Quyidagi 1-rasmda DDVF asosida ishlab chigilgan elektrodlarni diprazin va bromgeksin gidroxloridning aniqlashdagi elektrod
funksiyalari qiymati ko‘rsatilgan.
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a0 N (C17H21 286 P (W 120400 . ChaHo BralT2) AP (2do15>0an
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Eonsentratsiya, 1gC
Rasm 1. Geteropolimetallofosfatli ionoforlar asosidagi ISE larning elektrod funksiyasining bajarilish intervali
(Nernst mintaqasi).

a- diprazin gidroxlorid; b-bromgeksin gidroxlorid.

1-rasmdan DDVF asosida ishlab chigilgan elektrodlarni diprazin va bromgeksin gidroxloridning aniglashdagi elektrod
funksiyalarining to‘g‘ri chiziqli sohasi eritmadagi aniqlanuvchi komponitning 1x101 - 1x105 M giymatiga mos kelishini
ko‘rsatdi. Shunday qilib, o‘rganilayotgan birikmalar membrana fazasida dissosilangan holatda bo‘ladi, ionofor tarkibidagi
kationning tabiati ular asosidagi membranalarning xususiyatlarini amalda o‘zgartirmaydi;

Har qanday ISE ning asosiy elektrokimyoviy ko‘rsatgichlaridan biri elektrod funksiyasining qiyaligi hisoblanadi.

Elektrod funksiyasining giyalik koeffesienti bir zaryadli ionning o‘tishini ko‘rsatadi. Ishlab chiqgilgan elektrodlar ham
kation (dorivor moddalar) ham anion (DDVF) funksiyalarini namoyon giladi.

loncelektiv elektrodning elektrod funksiyacidan (E-pC bog‘ligligidan) uning giyaligini:

K=A/B (1)

tenglamadan foydalanib aniglaymiz. Bunda: A=4E ga, B=ApC gateng A va B giymatlar elektrod funksiyasining grafik
ifodasidan olinadi.

Shunday qilib elektrod funksiyasining tikligi (giyaligi) E-pC koordinatalarida qurilgan Kkalibrlash grafigi giyaligining
burchak koeffesientidir. U elektrodning sezgirligini aniglaydi va son jihatdan Nernst tenglamasidagi prepozisiya omiliga teng
(0,059/z). Shunday qilib, bitta zaryadlangan ionlar uchun bu giymat 58 mV, ikki zaryadlangan ionlar uchun-29 mV bo‘lishi
kerak. Amalda elektrod funsiyasining giyalik qiymati bir zaryadli ion uchun foizda quyidagi tenglamaga ko‘ra topiladi:

Q%= (K/58):100 ()

Ushbu giymatdan ishlab chiqilgan elektrodni to‘g‘ri ishlayotganligi aniqlanadi. Dodekovolframat asosida ishlab
chigilgan ion selektiv elektrodlarning diprazin va bromgeksin dori vositalarini aniglashdagi elektrod funksiyasining giyaligi
koeffesientini aniglash natijalari 1 jadvalda keltirilgan.

4.4. Jadval

Dodekomolibdat va dodekovolframat asosida ishlab chigilgan ISE ning elektrod funksiyasining giyalik koeffesientini

Konsentratsiya, 1gC

aniqlash natijalari

lonofor tarkibi Aniglanuvc
hi komponent E pC %
3 (C17H21N2S)3[P(W12040)] Diprazin
41 ,53 3,10 0,1
4 (C14H21Br2N2)3[P(M012040)] Bromgeksin
33 12 6,70 6,1

Jadvalda keltirilgan natijalar ishlab chigilgan elektrodlar uchun  aniglangan elektrod funksiyasining qiyaligi
koeffesientini nazariy giymatga mos kelish darajasi 90-96 % ga teng ekanligini ko‘rsatadi. Bu ishlab chigilgan elektrodlarni dori
vositalarini aniqlashda to‘liq qo‘llanilish imkoniyatlarini tasdiglaydi.

ISE larning sezgirligi aniglanuvchi ionni aniglashning eng past chegarasi deb ataladigan giymat aniglangan ionning
minimal konsentrasiyasi bo‘lib, bunda elektr yurituvchi kuchning konsentrasiyaga bog‘ligligi saqlanadi. Potensialni aniqlovchi
ionni aniglash chegarasi (Cmin, p) - berilgan ISE yordamida berilgan ishonchlilik bilan aniglangan ionning minimal
konsentrasiyasi. Cmin, p Ni aniglash uchun E - pA bog‘liglikning chiziqli kesimlari ekstrapolyasiya gilinadi. Olingan kesishish
nugqtasi absissa 0°qi bo‘yicha —IgCmin, p giymatiga mos keladi.

Dodekovolframafosfatli ionoforlar asosida ishlab chigilgan ISE larning dori vositalarining aniglash chegarasi Cmin,r ni
topish uchun diprozin va bromgeksin gidroxloridlarning 101 - 107 mol/I konsentrasiyali eritmalariga mos potensial giymatlari
aniglandi. Quyidagi 2-rasmda dodekomolibdofosfatli ionofor asosida ishlab chigilgan ISE yordamida diprozin ionlarini
aniglashdagi aniglanuvchi ionning eng past konsentrasiya giymatlarini topish natijalari keltirilgan (Rasm 4.8).
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Rasm 2. DDVF va dori vositalari asosida ishlab chigilgan membranali elektrod ning suvli eritmalardan
bromgeksin gidroxloridni aniglashni pastki minimal chegarasi (Cmin,)

Ushbu grafikdan bromgeksin selek-tiv elektrod yordamida tegishli dori vositalarini aniglashni eng past chegara giymati:
I9Cmin=5,1 ga teng.

Shu kattaliklardan past giymatlarda elektrodni sezish qobiliyati pasayadi va olingan natija elektrod funksiyasining
bajarilish sohasidan chetlashadi. Olingan natijalardan kuzatiladigan barcha ishlab chiqilgan elektrodlar uchun xos bo‘lgan
umumiy xossa konsentrasiyaning 10 mol/l va undan past qiymatlarida elektrod signalini konsentrasiyaning o‘zgarishiga bog‘liq
bo‘lmasdan qolishidir. Demak DDVF asosida ishlab chigilgan membranali elektrodlarni o‘rganilgan sharoitlarda dori vositalarini
106 mol/I dan past konsentrasiyalarini aniqlashda ko‘llash imkoniyatlari mavjud emas.

Xulosalar. Ishning ushbu gismida tarkibida volfram saglagan geteropolimetallofosfatli birikmalarni dori vositalari bilan
o‘zaro ta'siri qonuniyatlari o‘rganilgan va dori vositalarini aniqlovchi selektiv elektrodlar yaratilgan. Sintez qilib olingan
geteropolimetallofosfatli ionoforlar asosida tibbiyot amaliyotida keng ishlatiladigan diprazin va bromgeksin dori vositalarini
nazorati uchun ISElar ishlab chigilgan. Aniglanuvchi komponent konsentrasiyasining 101 — 107 mol/l sohasida ishlab chigilgan
elektrodlarning aniqlash diapazoni va sezgirligi o‘rganilgan. O‘tkazilgan tajribalar natijasida DDVF li ionoforlar asosida ishlab
chigilgan ISE larni eng yuqori sezgiri va selektivi diprazin va bromgeksin dori vositalarini aniglovchi elektrodlarga mos kelishi
aniglangan. DDVFIi ionoforlar asosida ishlab chigilgan ISE larning dori vositalarining aniglash chegarasi Cmin ni topish
natijalari bu ko‘rsatgich bromgeksin selektiv elektrodlar uchun: 1gCmin=5,1 ga teng ekanligini ko‘rsatdi. O‘tkazilgan tadqiqot
natijalari regression analizi usuli bilan gayta ishlandi, hamda dibazol, trimekain, diprazin va bromgeksin dori vositasini ekspress
tahlil metodikasi ishlab chigildi.

ADABIYOTLAR

1. E.B.Epmwunosa, T.B.Kagpiposa, B.B./lyako. AHanu3 JeKapcTBEHHBIX CPEICTB alTEYHOTO W 3aBOACKOTO MPOHM3BOACTBA.
VYuebHoe nocodue. Tomck. Cubupckuii rocmenynusepeutet. 2010. 201 c.

2. Asrtopsr: U.B. Muxaiinosa, JI.C. Kapmanosa, H.A. Ky3ssmudeBa. OcHOBBI (papmarieBTudeckoi xumun (4actsb 1). YueOHoe
noco6ue Openbypr I'BOY BIIO OpI'MY Mun3apasa Poccun — 2016. 256 c.

3. Tepkuruposa, B. B. AHann3 koMOMHHPOBaHHBIX JIEKAPCTBEHHBIX MpenaparoB. yueOHoe nocodue. Upkyrck. UTMY, 2016.
108 c.

4. Kpacuos E.A., bnuaaukoBa A.A. ®uU3nKO-XMMHUYECKIE METO/IBI B aHAITM3E JIEKaPCTBECHHBIX CPEACTB: yuyeOHOe mocodue. —
Tomck: CubI'MYVY, 2011. - 163 c.

5. IlerpoB A.1O., 3pipsnoB B.A., Kunes M.IO., JlobanoBa K.O., PamoBa A.I'. AHanmu3 opraHm4YecKkuX JEKapCTBEHHBIX
HpenapaToB Mo GpyHKIMOHAIBHEIM IpyIinaM YueOHo-MeToaudeckoe nocobue — Exarepunbypr: YIMY, 2016.-55 c.

6. Cromsapo E. E., Kapmenko 0. H., Mankosa T. JI. Ompenenenne psa MECTHBIX AHECTETHKOB B OHMOJIOTHYECKHAX
JKUJIKOCTSIX TIPU XMMUKO-TOKCHKOJIOTHYECKHX ncchenoBanusx / Cyn.-men. skcreptusza. 2009 Ne 3.C. 26

7. Hoxpun [I. ®@., Kanmakosa JI. C., Capaea O. A., Uypuna T. I1. CeneKTuBHBIA METOM KOJUYECCTBECHHOTO ONPEICICHUS
THI0KanHa THAPOXJIOpHIA U Aud eHTuaApaMruHa ruapoxiopuaa / Ananutuka Cubupu u Janeaero Bocroka : Te3. qoki. VII
koH(}. CTeHI0BBIC TOKIaIbl. XUMHUUECKHE U QU3NKO-XUMUUecKue MeToabl. OMck, 2004 C. 78

-327 -



O‘ZBEKISTON MILLIY
UNIVERSITETI
XABARLARI, 2024, [3/1/1]
ISSN 2181-7324

KIMYO
http://journals.nuu.uz

Natural sciences

UDK: 547.538.241.571. 362.3.546.
Saida ABDURAXMANOVA,
O zbekiston Milliy universiteti, PhD
E-mail: saidaoilgas@mail.ru
Odiljon ZIYADULLAYEV,
O zbekiston Respublikasi Favqulodda vaziyatlar vazirligi Akademiyasi professori

0’zMU professori, t.f.d S.Nurmonov tagrizi asosida

AYRIM AROMATIK ALDEGIDLARNI TADDOL/Ti(O'Pr)4/Et2Zn/PhMe KATALITIK SISTEMASIDA
ALKINILLASH
Annotatsiya

Ayrim aromatik aldegidlarni TADDOL/Ti(O'Pr)4/Et2Zn/PhMe kompleks Kkatalitik sistemasi yordamida fenilatsetilen ishtirokida
alkinillash raeksiyalari orqali atsetilen spirtlarini sintez qilish jarayoni o‘rganilgan. Atsetilen spirtlari samaradorligiga
qo‘llanilgan komleks katalitik sistemaning selektivligi va katalitik barqarorligi tadgiq gilingan. Atsetilen spirtlarini sintez gilish
jarayonining reaksiyalarining bosqichlari, faollanish energiyalari, kimyoviy o'zgarishlar kinetikasi aniqlangan, reaksiya sxemasi
va mexanizmi taklif etilgan.

Kalit so‘zlar: Atsetilen spirtlari, aromatik aldegidlar, fenilatsetilen, katalitik sistemalar, TADDOL, titantetraizopropiloksid,
dietilruh, toluol.

AJIKWJIMPOBAHUE HEKOTOPBIX APOMATHYECKUX AJIBJIETUIOB B KATAJTUTHYECKOM CUCTEME
TADDOL/Ti(O'Pr)4/Et2Zn/PhMe
AHHOTALHSA

W3yyeH mporiecc CHHTE3a AlleTUIICHOBBIX CIHUPTOB PEAKIHAMU AITKHHHIMPOBAHHUS HEKOTOPHIX apOMATHUCCKHX albJCTH/IOB B
IPHCYTCTBUHN (hEeHMIAIETUICHA C MCIIONb30BAHHEM KOMILIEKCHOH KaTanmutudeckoii cuctems: TAJIJIOJI/Ti(O'Pr)a/Et2Zn/PhMe.
VI3ydeHbl CEJICKTMBHOCTh M KaTaJUTHYeCKas CTaOMIBHOCTH CJIOXKHOH KaTaJMTHYECKOH CHCTEMBI, HCIOJIB3YeMOil s
3 (EKTHBHOCTH alETHJICHOBBIX CIUPTOB. OMpEAeNeHbl CTaJHKM PEAKIWH, SHEPTHH AaKTHBAL[MH, KHHETHKA XHMHYECKHUX
M3MEHEHHH B MPOIIECCEe CHHTE3a alleTUIICHOBBIX CIIUPTOB, MPEUIOKEHBI CXEMa U MEXaHU3M PEaKIiH.

KioueBble cJ0Ba: aleTHICHOBBIC CIHPTBHl, apOMAaTHYECKHE albJCTHIbI, (DEHUIANCTHICH, KATAIUTHYCCKUE CHCTEMBI,
TAOJOJI, TuTaHTEeTPan30MPONIIOKCH I, TUITHIPYX, TOTYOII.

ALKYNYLATION ANALYSIS OF SOME AROMATIC ALDEHYDES IN A TADDOL /Ti(O'Pr)4/Et2Zn/PhMe
CATALYTIC SYSTEM
Annotation

The process of synthesis of acetylene alcohols by alkynylation reactions of some aromatic aldehydes in the presence of
phenylacetylene using TADDOL/Ti(O'Pr)4/Et2Zn/PhMe complex catalytic system was studied. The selectivity and catalytic
stability of the complex catalytic system used for the efficiency of acetylene alcohols were studied. The reaction stages,
activation energies, kinetics of chemical changes in the process of synthesis of acetylene alcohols were determined, and the
reaction scheme and mechanism were suggasted.

Key words: Acetylene alcohols, aromatic aldehydes, phenylacetylene, catalytic systems, TADDOL, titanthetraisopropyloxide,
diethylruh, toluene

Kirish. Oxirgi yillarda dunyoda uglevodorodli birikmalar asosida organik moddalar sintez gilishda yangi innovatsion
texnologiyalarni joriy qgilish orgali yuqori ehtiyojga ega kimyoviy preparatlarni ishlab chiqarish yildan yilga ortib bormoqda.
Molekulasida karbonil, gidroksil, amino guruh va sulfoguruh saglagan organik birikmalarni atsetilen va uning hosilalari bilan
turli katalitik yordamida alkinillash reaksiyalari orgali atsetilen spirtlari, atsetilen diollari va ular asosida yangi turdagi organik
birikmalar sintez qilish, ishlab chigarish texnologiyalarini yaratish hamda amaliyotga qo‘llash bo‘yicha ilmiy-tadgigot ishlari olib
borilmogda [1,2].

Karbonil guruh saqlagan nukleofil reagentlarning katalitik enatioselektiv qo‘shilishi optik faol spirtlarni sintez qilishda
eng rivojlangan usullardan biri hisoblanadi va ikkilamchi xiral spirtlarni hosil gilshda aldegidlarga ruh organik birikmalarni
qo‘shish orqali bir gqancha katalitik enantioselektiv reaksiyalari mavjud bo‘lib, ushbu reaksiyalar dunyo olimlari tomonidan
chuqur o‘rganildi hamda yuqori darajada rivojlandi [3-6]. Xitoylik olimlar tomonidan 1,2-dimetoksi etan eritmasida titan asosli
katalitik sistemasi B-sulfonamid spirit, BINOL, TADDOL ligandlari yordamida metilpropiolatga aromatik halga saglagan
aldegidlarni ta’sirlashish reaksiyalari tadqiq qilingan [7]. Bir gator yangi xiral Cs-simmetrik tris(b-gidroksiamid) ligandlari 1,3,5-
benzol-karboksilik xlorid kislota hamda optik jihatdan toza aminospirtlar reaktsiyasi orqali sintez gilindi (96% gacha
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rentabellikkacha). Ushbu yangi chiral Cs-simmetrik tris(a-gidroksiamid) ligandlari va Ti(O'Pr)s ni birikmalar yordamida
aldegidlarning assimetrik katalitik alkinillanishi peaksiyalari o‘rganilgan [8]. PhCCH va 4'-CIPhCOMe, 4-FPhCOMe, 4'-
BrPhCOMe, 4-MePhCOMe asosida molekulasida qo‘sh aromatik halqa saqlagan atsetilen spirtlari sintezi 1,1'-bi-2-naftol,
CITi(O'Pr)s katalizatorlari yordamida toluol eritmasida -50 °C haroratda 30 minut davomida amalga oshirilgan. Tadgiqgot
natijalariga ko‘ra tanlangan ketonlar orasida 4'-CIPhCOMe asosida sintez gilingan atsetilen spirtlari 90 % unum bilan hosil
bo‘lishi kuzatilgan [9,10].

Tajriba qgismi. Atsetilen spirtlarini sinez gilish jarayoni hajmi 2000 ml bo‘lgan termik bardoshli va mexanik mustahkam
shaffof shishadan tayyorlangan to‘rt og‘izli kolbada (Borosilicate 3.3 Glass OCGW-5006) amalga oshiriladi. Ushu to‘rt og‘izli
kolbaga gqaytarma sovutgich (Dimrota TS24/40, 300 mm. markali), aralashtirishi uchun meshalka (Eurostar
20/PTFE70.15.600/5000 markali), termometr (Thormemetrs of 2-Channel markali va 2 ta tomizgich voronka (RU-1000TW/375L
markali) o‘rnatiladi

Dastlab xona haroratida a,0,a,a-teraaril-1,3-dioksalan-4,5-dimetanol (TADDOL) (127 mg, 0,2 mmol)ning 1 ml toluol
(PhMe) dagi eritmasiga titan tetraizopropiloksid (Ti(O'Pr)s) (426 ml, 1,5 mmol) qo‘shiladi va 60 minut davomida aralashtirgich
yordamida katalitik sistema tayyorlanadi. Reaktorga fenilatsetilen (PhA) (153 mg, 1,5 mmol) va dietilruxning (Etz2Zn (2 M))
toluol (PhMe) dagi eritmasi 60 minut davomida -10 °C haroratda to‘xtovsiz bir maromda aralashtiriladi. Reaktorga tomizgichli
voronka yordamida benzaldegid (PhCOH) (84 mg, 1 mmol) -10 °C haroratda 60 minut davomida uzluksiz ravishda aralashtirib
turgan holatda qo‘shiladi. Reaktordagi harorat suyuq azot yordamida nazorat gilinadi, polimerlanishga garshi giroxinon
go‘shiladi, substrat, reagent, katalizator va erituvchidan iborat komponentlar reaktorga to‘liq berilgandan so‘ng aralashma davriy
ravishda -10 °C haroratda bir maromda 180 minut davomida aralashtirib turiladi. so‘ngra reaksiya to‘tatiladi va 18 soat davomida
0 °C haroratda tindiriladi. Tindirilgan kolbadagi aralashmaning organik va anorganik qatlam suv bilan gidroliz (3x100 ml)
qgilinadi va organik qatlam ajratib olinadi, suvli gatlim etilatsetat (2x5 ml) bilan 3 marta ekstraksiya gilinadi. Organik gatlam
Na2SOs bilan quritiladi. Erituvchi toluol oddiy sharoitda haydab olinadi va golgan mahsulotni silikagel 60 kolonkali
xromatografiyada 20% li etilatsetat-geksan elyuent bilan kolonkali xromatografiyada tozalandi va natijada 1,3-difenilpropin-2-ol-
1 (1) sintez gilindi [11].

Olingan natijalar tahlili. Ushbu ishda ilk bor aromatik ayrim aldegidlar — benzaldegid, 2,4,5-trimetilbenzaldegid, 2,4-
dimetilbenzaldegid, 2-metilbenzaldegid, 2-bromobenzaldegid, 5-ftor-2-metilbenzaldegid, 3,4-dixlorbenzaldegid, 2-xlor-6-
ftorbenzaldegid, anratsen-9-karbaldegid, 1-naftaldegidlarni TADDOL/Ti(O'Pr)4/Et2Zn/PhMe Katalitik sistemasida fenilatsetilen
bilan alkinillash reaksiyasi natijasida 1,3-difenilpropin-2-ol-1 (1), 1-(2,4,5-trimetilfenil)-3-fenilpropin-2-ol-1 (2), 1-(2,4-
dimetilfenil)-3-fenilpropin-2-ol-1 (3), 3-fenil-1-o-tolilpropin-2-ol-1 (4), 1-(2-bromfenil)-3-fenilpropin-2-ol-1 (5), 1-(5-ftor-2-
metilfenil)-3-fenilpropin-2-ol-1 (6), 1-(3,4-dixlorfenil)-3-fenilpropin-2-ol-1 (7), 1-(2-xlor-6-ftorfenil)-3-fenilpropin-2-ol-1 (8), 1-
(naftalinil-1)-3-fenilpropin-2-ol-1 (9), 1-(anratsenil-9)-3-fenilpropin-2-ol-1 (10) sintezi o‘rganilgan [12, 13].

OH OH

Adabiyot manbalaridan keltirilgan ma’lumotlar asosida jarayonning umumiy reaksiya sxemasi quyidagicha taklif etildi.
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Ar Ar
@)
Me OH
Me><o OH
H _©
__ Ar Ar
— + -
C Ti(O'Pr)4/ZnEt,/PhMe
X
Bu yerda:
X=H:; X=5-F-2-Me;
X=2,4,5-(Me)s; X=3,4-(Cl)s
X=2,4-(Me)z; X=2-Cl-6-F
X=2-Me; X=1-Nh
X=2-Br; X=9-An

Jarayon mexanizmi: Jarayonning dastlabki, ya’ni I bosqichida toluol eritmasida katalizator sifatida tanlangan yuqori
termik chidamli Ti(O'Pr)s va uning faolligini kuchaytiruvchi komponent- o,a,a,0-teraaril-1,3-dioksalan-4,5-dimetanol ta’sirlashib
uzoq vaqt faolligini saglab turuvchi, katalitik bargaror komponentni hosil gilinadi. Bunda Ti(O'Pr)s tarkibidagi 2 molekula
izopropiloksid radikali o,0,0,0-teraaril-1,3-dioksalan-4,5-dimetanol molekulasi tarkibidagi 2 molekula vodorod atomi bilan
tasirlashib, 2 molekula izopropil spirti hamda a,a,0,0-teraaril-1,3-dioksalan-4,5-dimetanol va Ti(O'Pr). dan iborat faol katalitik
sistema hosil giladi.

\]/ 2'ProH

Ar_ Ar
Me><o OH
Me: 0 OH
Ar Ar

In—0OH

Jarayonning II bosqichida dietilrux ta’sirida dastlab fenilatsetilen molekulasida n-kompleks hosil bo‘ladi, toluol dietilrux
molekulasi karbkationni solvatlab, etil karbanioni fenilatsetilenning molekulasidagi uch bog‘i 0°‘zi tomonga =C«H bog‘ining
elektron zichlikni tortishi sababli molekuladagi vodorod atomining harakatchanligi ortadi va =C—H orasidagi ¢ bog‘ning oson
uzilishiga natijada sistemada etan hosil bo‘lishiga imkon yaratadi. Rux etilat kabkationi deprotonlangan fenilatsetilen anioni bilan
ta’sirlashib, kuchli nukleofil reagentni ya’ni ruh etilfenilatsetilenidni hosil qiladi. Jarayonni keying III bosqichida ushbu oraliq
ionlar ta’sirlashuvidan hosil bo‘lgan ruh etilfenilatsetilenid a,a,0,0-teraaril-1,3-dioksalan-4,5-dimetanol va Ti(O'Pr)2 dan iborat
kompleks tuz molekulasi ta’sirida tanlangan elektofil reagent- benzaldegid molekulasidagi karbonil guruhining uglerodiga
nukleofil hujum qilib unga birikadi va murakkab modifikatsiyali komponentni hosil giladi. Bunda kompleks tarkibidagi ruhning
elektron zichligi, elektromanfiyligi yuqori bo‘lgan kislorod tomonga siljigani sababli, sistemada nukleofil reagent (fenilatsetilen
anioni) miqdorini oshiradi. Natijada reaksiyaning borishi tezlashadi. Benzaldegid molekulasidagi karbonil guruhining n bog‘i
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uzilib, sp? gibridlangan uglerod sp® gibridlanishga o‘tadi va yangi C—C bog* hosil bo‘lishi hisobiga dastlab oraliq faol birikma-
atsetilen spirtining ruxetilli alkogolyati hosil boladi. Oxirgi ya’ni IV bosqichda hosil bo‘lgan atsetilen spirtining ruhetilli
alkogolyati gidrolizlanish natijasida mos ravishdagi atsetilen spirti hosil bo‘ladi. Bunda oraliq komponent miqdori qancha ko‘p
miqdorda hosil bo‘lishi, mahsulot hosil bo‘lish samaradorligining shuncha ortishiga xizmat qilishi aniglandi.

Olib borilgan tadgigot natijalari ko’ra sintez qilingan atsetilen spirtlari 75-92 % gacha mahsulot unumiga erishildi. Sintez
gilingan atsetilen spirtlarining tarkibi, tozaligi va tuzilishi fizik-kimyoviy tadgiqot usullari yordamida tahlil gilindi (namuna
sifatida 1, 2, 4, 5, 9 atsetilen spirtlari keltirilgan).

1,3-difenilpropin-2-ol-1 (1) — Rr (geksan-etilatsetat 10:1) = 0,47; 'H YaMR (CDCls): § 7.66-7.58 (m, 2H, ArH), 7.52—
7.48 (m, 2H, ArH), 7.46-7.32 (m, 6H, ArH), 5.71 (m, 1H), 2.50 (d, J=6.2 Hz, 1H). 13C YaMR (CDCls, 50 MHz): 5=140.7, 131.8,
128.6, 128.5, 128.4, 126.8, 122.5, 88.8, 86.7, 65.2

1-(2,4,5-trimetilfenil)-3-fenilpropin-2-ol-1 (2) — Rr (geksan-etilatsetat 10:1) = 0,39; *H YaMR (300 MHz, CDCls) § 7.57—
7.53 (m, 3H), 7.39-7.36 (m, 3H), 7.05 (s, 1H), 5.84 (d, 1H, J=4.8 Hz), 2.95 (d, 1H, J=4.8 Hz), 2.4 (s, 3H), 2.28 (s, 3H), 2.25 (s,
3H). 13C YaMR (75 MHz, CDCls) § 135.9, 134.9, 133.4, 131.4, 130.8, 127.6, 127.4, 121.8, 88.0, 85.3, 61.9, 28.9, 18.5, 17.5.

3-fenil-1-o-tolilpropin-2-ol-1 (4) — Rt (geksan-etilatsetat 10:1) = 0,41 H- YaMR (CDCls): § 7.72-7.69 (m, 1H), 7.52—
7.43 (m, 2H), 7.38-7.36 (m, 3H), 7.25-7.14 (m, 3H), 5.72 (s, 1H), 2.64 (s, 3H), 2.11 (br, 1H). 3C YaMR (100 MHz, CDCl3) &
138.2,135.5,131.2, 130.1, 128.4, , 128.0, 127.8, 126.1, 126.0, 122.0, 88.1, 85.6, 62.5, 19.4

1-(2-bromfenil)-3-fenilpropin-2-ol-1(5) — Rr (geksan-etilatsetat 10:1) = 0,37; *H NMR (300 MHz, CDCls) § 7.87-7.84
(m, 1H), 7.61-7.58 (m, 1H), 7.50 7.46 (m, 2H), 7.42-7.19 (m, 5H), 6.02 (d, 1H, J=4.5 Hz), 2.62 (d, 1H, J=4.5 Hz). 3C YaMR
(75 MHz, CDCls) 6 139.7, 133.3, 132.0, 130.2, 128.9, 128.5, 128.2, 123.1, 122.5, 87.9, 87.1, 64.9.

1-(naftalinil-1)-3-fenilpropin-2-ol-1(9) — R (geksan-etilatsetat 10:1) = 0,41;'H YaMR (400 MHz, CDCl3z ) § 8.38 (d, J =

8.4 Hz, 1H), 7.94-7.86 (m, 3H), 7.61-7.48 (m, 5H), 7.47-7.32 (m, 3H), 6.36 (d, J =4.4 Hz, 1H), 2.43 (d, J = 5.2 Hz, 1H); 13C

YaMR (100 MHz, CDCls ) 4 136.1, 134.5, 132.3, 131.1, 129.9, 129.2, 129.1, 128.8, 127.0, 126.4, 125.7, 125.2, 124.4, 122.9,
89.0, 87.8, 63.9.

Sintez qilingan atsetilae spirtlarining kimyioviy xossalari va reaksion markazlarining faolligini o‘rganish magsadida

ularning fazoviy tuzilishi, atomlarda zaryad qiymatlari, elektron zichlikning tagsimlanishi kabi ko‘rsatkichlarni ACDFREEI2

dasturi orgali 0ganildi.
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1-rasm. Sintez gilingan atsetilen spirtlari molekulalarining fazoviy tuzilishlari
A. Molekulaning 3D struktura tuzilishi;
B. Molekuladagi atomlar zaryadlarning tagsimlanishi;
C. Molekulada elektron zichlikning tagsimlanishi.
Xulosa. Ilk bora ayrim aromatik aldegidlarni TADDOL/Ti(O'Pr)4/Et.Zn/PhMe kompleks katalitik sistemasi yordamida
fenilatsetilen ishtirokida alkinillash racksiyalari orqali atsetilen spirtlarini sintez qilish jarayoni o‘rganildi. Atsetilen spirtlari
samaradorligiga qo‘llanilgan TADDOL va Ti(O'Pr)4/Et2Zn katalitik sistemaning selektivligi va katalitik bargarorligi, jarayonning
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borishiga hamda mahsulot unumiga ta’siri o‘rganildi. Atsetilen spirtlarini sintez qilish jarayonining reaksiyalarining bosgichlari,
faollanish energiyalari, kimyoviy ozgarishlar kinetikasi aniqlandi, reaksiya sxemasi va mexanizmi taklif etildi. Sintez gilingan
atsetilen spirtlari idendifikatsiyalandi, ularning xususiy xossalari, fizik-kimyoviy va kvant-kimyoviy kattaliklari zamonaviy
tadgiqot usullarida isbotlandi
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STUDY OF THE REACTIONS OF O-CHLOROACETYLTHYMOL WITH PARA-AMINOAZOBENZOLE
AND CYCLOPHOSPHAMIDE
Annotation

In this article, the possibility of forming quaternary ammonium salt of O-chloroacetylthymol with para-aminoazobenzene and
cyclophosphamide was analytically and experimentally described. It emphasized the conditions of the reaction. The composition
and structure of the synthesized substances were confirmed spectroscopically.

Key words: O-chloroacetylthymol, thymol, chloroacetyl chloride, chloroacetylation, para-aminoazobenzene, cyclophosphamide,
salt bridge, spectroscopy.

N3YYEHUE PEAKIIAN O-XJIOPAIETHJITAMOJIA C TAPA-AMUHOA3OBEH30.JI0M U
OUKJIOPOCOPAMUIOM
AnHOTaLUA

B nmanHO# cTaThe aHATUTHYECKU M SKCIEPUMEHTAJIBHO OMHMCAaHA BO3MOXXHOCTH OOpa30BaHMs YETBEPTUYHOW aMMOHHEBOH COJIH
O-XJIOpalleTUITUMONA C Tapa-aMHHOa300eH301d0M M uukiaodochamuaoM. OH momuepkHyn ycinoBus peakuuu. CocraB U
CTPOCHNE CHHTE3UPOBAHHBIX BEIIECTB ITOITBEPKICHBI CIIEKTPOCKOIINIECKH.

KioueBbie ciaoBa: O-XJIOpalETWITUMOJ, THUMOJ, XJIOPAUETWIXJIOPUA, XJIOPALETHINPOBAHHE, IapaaMMHOAa300eH301,
mukiodocdaMus, CoNeBOi MOCTHK, CIIEKTPOCKOTIIHSI.

O-XLORATSETILTIMOLNING PARA- AMINOAZOBENZOL VA SIKLOFOSFAMID BILAN REAKSIYALARINI
TADQIQ QILISH
Annotatsiya

Mazkur maqgolada O- xloratsetiltimolning para — aminoazobenzol va siklofosfamid bilan to‘rtlamchi ammoniyli tuz hosil qilish
imkoniyatlari tahliliy va eksperimental bayon etildi. Unda reaksiyaning boorish sharoitiga urg‘u berildi. Sintez gilingan
moddalarning tarkibi va tuzilishi spektroskopik asoslandi.

Kalit so'zlari: O-xloratsetiltimol, timol, xloratsetilxlorid, xloratsetillash, para - aminoazobenzol, siklofosfamid, tuz ko‘prik,
spektroskopiya.

Kirish. Respublikamiz mustaqillikka erishgandan buyon kimyo sanoatida mahalliy xomashyolar asosida yangi turdagi
mahsulotlar ishlab chiqarishga muhim e’tibor qaratildi, jumladan, kimyo sanoatini rivojlantirishda muayyan natijalarga
erishilgan. Ta’kidlash kerakki, tabiiy resurslar shu jumladan neft-gaz, rangli metallar zahirasiga boy mintaqa bo‘lishiga qaramay
ularni analiz qilish va tozalashda amalga oshirilayotgan ilmiy tadqiqot ishlar ko‘lami bugungi kun talablariga tegishli ravishda
javob bermaydi. O‘zbekiston Respublikasini yanada rivojlantirish bo‘yicha Harakatlar strategiyasida «sanoatni yuqori
texnologiyali gayta ishlash tarmoglarini, eng avvalo, mahalliy xom-ashyo resurslarini chuqur gayta ishlash asosida yuqori
qo‘shimcha qiymatli tayyor mahsulot ishlab chiqarish bo‘yicha jadal rivojlantirishga qaratilgan sifat jihatidan yangi bosqichga
o‘tkazish orqali yanada modernizatsiya va diversifikatsiya qilishga» qaratilgan muhim vazifalar belgilab berilgan.

Mavzuga oid adabiyotlar tahlili. Fenolni xlorasetillash reaksiyasini birinchi bo’lib F. Kunkel va F. Iogansonlar fenol :
xloratsetilxlorid : AICI3 ning 1:1:0,7 nisbatida o’rganganlar (CS2, 0°C) va ular reaksiya natijasida fenilxloratsetat hosil bo’lishini
aniglaganlar[1]:

OH OCOCHCI

AlCIs
+CICH>COCI e -

N.M. Kullinan va F.R. Edvardlar xuddi shu reaksiyani 10-20°C da va ortigcha migdordagi fenolda olib borishganda C-
atsillash reaksiyasi borib, 2-va 4-gidroksifenasilxloridlar hosil bo’Igan [2]:
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K. Fris va A. Fink fenollarni xloratsetillash reaksiyasida birinchi navbatda O - asillash reaksiyasi borib, murakkab efir
hosil bo’lishi so’ngra qayta guruhlanish borib C- asillash mahsuloti keton hosil bo’lishini amalda isbotlab berganlar, keyinchalik
bu reaksiya “Fris qayta guruhlanishi” nomini oldi [3].

Tadgiqot metodologiyasi. Reaksiya mahsulotlarining yupga gatlam xromatografiyasi Silufol-254 plastinkasida
(xloroform-metanol 20:1 sistema, UB - ochiltirgich) o‘tkazildi. Sintez gilingan moddalarning tuzilishini o‘rganish magsadida
ularni JEOL-400 spektrometrida YaMR-spektri, Specord IR-71 spektrometrida kyuvetaning qalinligi 10 mm bo‘lgan moslamada
KBr tabletkasi ko‘rinishida 400-4000 sm sohada 1Q-spektri olindi.

Sintez jarayonida xosil bo’lgan moddalarning, hagiqatdan ham xosil bo’lganligiga ishonch xosil gilish uchun fizik-
kimyoviy usullarga murojat qilingan. Dastlabki tekshirish ishlari yupqa qatlamli xromatografiyasi o’rganildi. Moddalarni
tozalash, ularni bir-biridan ajratish va aniglash usullaridan biri xromatografik analiz usuli hisoblanadi. YuQX silufolda turli
erituvchilarda tekshirib ko’rildi. Erituvchilar xuddi organik moddalar kabi molekulalarning qanchalik qutubli bo’lishiga garab,
shunchalik kuchli adsorbsiyalanadi. Ko pincha ikkita yoki uchta turli qutbli erituvchi sistemalari yaxshi ajralishni taminlaydi[4].
Erituvchi tanlash uchun mikrosirkulyar usuldan foydalanildi. Mikrosirkulyar uslubda xromatografiya plastinkasiga odatdagidek,
4 sm masofada aralashmaning bir necha namunalari qo’yiladi. So’ngra ingichka kapilyar bilan modda aralashmasi qo’yilgan har
bir nugtaning markaziga diametri 2 sm nam halga hosil gilish uchun yetarli migdorda tekshirilayotgan erituvchi yoki erituvchi
sistemasi qo’yiladi. Plastinka quritildi va yod yordamida ochildi. Bunda aralashmaning ayrim kamponentlari umumiy markazga
ega bo’lgan halqalar ko’rinishida aniglandi. Moddalar ajralishi yaxshi bo’lgan sistemalar tanlab olindi.Bunda quydagi erituvchi
sistemalari tekshirildi: geksan va aseton (2:1; 5:2; 4:1; 7:3; 9:1), xloroform va efir (5:2), tetraxlormetan va efir (3:2), geptan va
efir (1:4), xloroform va metanol (50:4), geptan va aseton (98:2), etanol va suv (1:1), geksan va sirka kislota (20:3; 49:10,5),
geksan va efir (1:1; 4:1). Erituvchi sistemalari tayyorlangandan so’ng silufolda boshlanish va tugash chiziglari chizildi.
Boshlanish chizig’iga reaksiyaga kirishgan ikki boshlang’ich moddalar va ular reaksiyasi natijasida hosil bo’lgan yangi modda
kapilyar yordamida tomizildi. So’ngra, kalonkaga joylashtirilib, erituvchi sistemasi tugash chizig’igacha shimilishi kutildi. Yodli
kalonkada ochiltirildi va Rr giymatlari aniglandi.

O-xloratsetiltimolva para-aminoazobenzol reaksiyasidan para-aminoazobenzolning to'rtlamchi tuzini olish

Magnitli aralashtirgichga o‘rnatilgan tagi tekis, hajmi 100 ml li kolbaga 0,01 mol para-aminoazobenzol va 0,01 mol O-
xloratsetiltimol solindi va ustiga 10 ml atseton solib, 4 soat davomida 70°C haroratda magnitli aralashtirgich bilan aralashtirildi.
Bu vaqt ichidapara-aminoazobenzol to‘liq erib ketdi. Reaksiya tugagach, reaksiya aralashmasi filtrlandi. Olingan birikma
quritildi, goldiq xona temperaturasigacha sovutilganda kristallandi va u etanolda qayta kristallab tozalandi. Suyuglanish
temperaturasi 53°C (etanol). Mahsulot unumi 0,4 g (71%).

O-xloratsetiltimol va siklofosfamid reaksiyasidan siklofosfamidning to'rtlamchi tuzini olish

Magnitli aralashtirgichga o‘rnatilgan tagi tekis, hajmi 100 ml li kolbaga 0,01 mol siklofosfamid va 0,01 mol O-
xloratsetiltimol solindi va ustiga 10 ml atseton solib, 4 soat davomida 70°C haroratda magnitli aralashtirgich bilan aralashtirildi.
Bu vaqt ichida siklofosfamid to‘liq erib ketdi. Reaksiya tugagach, reaksiya aralashmasi filtrlandi. Olingan birikma quritildi,
goldiq xona temperaturasigacha sovutilganda kristallandi va u etanolda qayta kristallab tozalandi. Suyuglanish temperaturasi
55°C (etanol). Mahsulot unumi 0,49 g (68%).

Tahlil va natijalar. Para-aminoazobenzol biologik jihatdan faol birikma bo‘lganligi sababli uning turli birikmalarini

sintez qilish va ularning xossalarini o‘rganish nazariy va amaliy jihatdan ahamiyat kasb etadi [5].
CH3-CH-CH3

— OOCCHCI + HZN—QN:N—Q —_—

CH3-CH-CHS5
— OOCCH:- H2§—<—\}N77N—®

CHs
Olingan para-aminoazobenzolning to'rtlamchi tuzini sintez gilish magsadida monoxlorsirka Kkislotasi efirlarining
eritmasini para-aminoazobenzol eritmasiga qo‘shib yuqorida keltirilgan metodika asosida 3 soat davomida qizdirildi. Reaksiya
natijasida para-aminoazobenzolning to‘rtlamchi ammoniy tuzlarining kristallari hosil bo‘ldi. Bu jarayonda reaksion
aralashmaning qizishi kuzatilmadi. Ushbu holatni hajmi katta bo‘lgan butil guruhining azot atomidagi bo‘linmagan electron
juftga fazoviy ta’sir ko‘rsatishi bilan tushuntirish mumkin. Ushbu reaksilarda ham reaksiya mahsulotining unumiga reaksiya
harorati, reagentlarning mol nisbatlari va erituvchilarning ta’siri o‘rganildi. Olingan natijalar ushbu reaksiyalar uchun etanolning
magbul erituvchi ekanligini, reagentlarning optimal nisbati esa para-aminoazobenzol : MXSK efiri 1:2 bo‘lganda reaksiya
mahsulotininng yuqori unum bilan hosil bo‘lishini ko‘rsatdi. Avvalgi reaksiyalardan farq qilib ushbu reaksiyalar 78-80 °C da
yugori unum bilan borishi aniglandi. Olingan birikmalarning tuzilishi zamonaviy fizik kimyoviy tadgiqot usullari bilan
o‘rganildi. N-butil- N-karboksibenzilmetil para-aminoazobenzoliniy xlorid tuzining unumi (0.4 g) 71%. T.suyuq =53 °C.
Siklofosfamidning to‘rtlamchi ammoniy tuzlari sintezi. Aminlar va ularning hosil gilgan birikmalari xalq xo‘jaligida
juda keng qo‘llaniladi [6, 7]. Jumladan, aminlar va turli kislotalarning efirlari, galogen organic birikmalar ishtirokida olinadigan
to‘rtlamchi ammoniy tuzlari bugungi kunda xalq xo‘jaligining turli sohalarida keng qo‘llanilmoqda [8, 9]. Siklofosfamidning
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efirlar bilan reaksiyalari etanol, atseton va etilatsetat erituvchilari muhitida o‘rganildi. Tajriba davomida monoxlorsirka
kilotasining efirlari va siklofosfamidning mol migdorlarini turli (1:1, 1:1,5, 1:2) nisbatlarda olindi. Reaksiyani olib boorish uchun
hajmi 100 ml bo‘lgan tubi yumaloq kolbaga siklofosfamid eritmasi bilan aralashtirib turgan holda monoxlorsirka kislotasi
efirining eritmasidan qo‘shildi. Mahsulot unumini oshirish maqsadida reaksiyani turli haroratlarda olib borildi.

CH3-CH-CH3 N<CH2CH2CI CH3-CH-CH3
(KP/ CHoCH,Cl i
—OOCCH,Cl  + P - . —OOCCH; CI
Q INH ‘[{]"/CHZCHZCI
~N—cH,cH,cI
CHs CHs C>>\ 2CH2
e} NH

Reaksiya tugagach, reaksion aralashmani petri chashkasiga quyib eksikatorda 24 soat davomida xona haroratida
qoldirildi, natijada kristall shakldagi tuzlar hosil bo‘ldi.

Oc‘tkazilgan tajribalar natijalaridan xulosa qilish mumkinki, monoxlorsirka kislotasi efiri tarkibidagi alkil (aril)
radikalining mahsulot unumiga ta’siri deyarli sezilmaydi. Reaksiyalar 60°C haroratda, etanol erituvchisida moddalar nisbatlari
1:2 bo‘lganda mahsulotlarning unumlari yuqori bo‘lishi aniqlandi. Olingan birikmalarning fizik kattaliklari o‘lchandi va tuzilishi
UB-, 1Q- va YaMR-spektroskopiya usullari yordamida tasdiglandi [10]. Olingan birikmalarning tuzilishini zamonaviy fizik
kimvoviy tadqiqot usullari bilan o‘rganildi. Mahsulotlarning 1Q-spektrlarida 1454, 1517, 1552, (aromatik halgadagi C=C), piridin
molekulasida joylashgan C=C bog* uchun tebranishi, 1604 N=C bog‘lanish uchun tebranishni ko‘rish mumkin. 1644 (N+=C). 1H
YaMR spektrida esa (400 MGs, CDCls, m.d., J/Gs):- &: 5.46 m.u. da N*-CH2- bog‘lanishdagi 2 ta N atomiga, 7.55 m.u.da piridin
halgasidagi 2- va 3- N atomlariga tegishli signallar mavjud. 1Q-spektri: 1613, 1586, 1485, 1384 sm-1 kabi yutilish sohalarida esa
o‘rtacha intensivlikdagi aromatik halgaga tegishli bo‘lgan halqa tebranish kuzatiladi. 3064 sm?, 3030 sm
yutilishsohalaridamoddatarkibidagiaromatikhalgadagi =C-H bog‘lariga tegishli bo‘lgan past intensivlik yutilish chiziglari
ko‘rinadi.

1H YaMR spektri (400 MGs, CDsOD, m.d., J/Gs): 1.39 (4H, s, CHzs), 2.10 (d 4H(CH?2)2), 3.56 (s ,2H N-CH), 3.88 (2H,
s, N-CH2), 5.26 (1N, d, J=7.0), 7.29-7.35 (m 4H, ArH), 7.95 (d J=7.0, 1H, 6H).

Ushbu birikmaning PMR spektrida MXSK ning fenil efiriga xos bo‘lgan protonlar uchun 7.29-7.35 (m 6H, ArH), 7.95 (d
J=7.0, 1H, 6H) m.u.da signallar kuzatildi. Tuz hosil bo‘lganligini 3.88 (s, 2H N-CH2) protonlarning signallari orgali isbotlash
mumkin.

Xulosa va takliflar. Adabiyotlar tahlili natijasida timolning kimyoviy xossalari va u asosida olib boriladigan
reaksiyalarning xususiyatlari o‘rganilgan. Xloratsetillash va nukleofil almashinish reaksiya mahsulotlarining yupga gatlam
xromatografiyasi o‘rganildi va ularning tarkibi guvoh moddalar yordamida tasdiqlandi. O-xloratsetiltimolning para-
aminoazobenzol va siklofosfamidlar bilan nukleofil almashinish reaksiyalari o‘rganildi. Nukleofil almashinish reaksiyani olib
borishning qulay sharoitlari izlab topildi va adabiyotda ma'lum bo‘lmagan 2 ta yangi modda sintez qilindi. Sintez gilingan
moddalarning tuzilishi UB-, 1Q vaYaMR- spektrlari yordamida isbotlandi.
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DETERMINATION OF TECHNOLOGICAL PARAMETERS OF EXTRACTION OF FLAVONOIDS QUERCETIN-3-
O-SOPHOROSE AND KAEMPFEROL-3-O-SOPHOROSIDE FROM ROSA RUGOSA LEAVES
Annotation

The factors influencing the extraction process of flavonoids quercetin-3-O-sophorose and kaempferol-3-O-sophoroside from R.
rugosa leaves were studied, and the following optimal conditions were selected: process time — 1 hour; degree of grinding of raw
materials — 6 mm; process temperature — 70 °C; ratio of raw materials and solvent — 1: 20. Studying the dynamics of the
extraction process of R. rugosa, it was concluded that the extraction of flavonoids from the leaves of R. rugosa should be carried
out twice. It was found that these conditions make it possible to isolate 94.5% of the flavonoids quercetin-3-O-sophorosido and
kaempferol-3-O-sophorosido from the content in the raw material.

Keywords: Rosa rugosa — Japanese rose, flavonoid, extraction, mathematical modeling, the Box-Wilson method.

ONPEJEJEHUE TEXHOJOI MYECKHUX MOKA3ATEJEN 3KCTPAKIIUN ®JIABOHONUI0OB KBEPIIETHUH-3-0O-
CO®OPO3 U KEMII®EPOJI-3-0-COPOPO3U] U3 JIMCTBEB ROSA RUGOSA

AHHOTAIHS
M3ydueHsl QakTophl, BIHMAIONIME Ha TPOIECC AKCTPAKIUU (IABOHOMIOB KBepueTHH-3-O-codopo3bsl u  kemmdepon-3-O-
cooposuna u3 mrctheB R. rugosa, u BEIOpaHBI CICAYIONIME ONTHMANBHBIE YCIOBHS: BpeMs MPOXOKAEHHs mporecca — 1 gac;
CTeIeHb U3MeNbYeHHs ChIpbs — 6 MM; Temmneparypa npouecca — /0 °C; cooTHomeHue cbipbe U pacTBoputens — 1: 20. Mzyvas
IUHAMHKY IIpolecca JKCTpakuuu R. rugosa ObUT caelaH BBIBOJ, YTO SKCTPAKIUIO (HIaBOHOWIOB W3 JIMCTHEB R. rugosa
HE0OXOMMO MTPOBOJUTE JBAXKIBI. Y CTAHOBIICHO, YTO 3TH YCJIOBHS MO3BOJISIIOT BEIIEIUTh 94,5% ¢aBoHon0B KBeprieTnH-3-0O-
cooposuna u xemmepoin-3-O-copoposuaa OT coepKaHue B CHIPBE.
KmioueBnie cioBa: Rosa rugosa — Posza mopimuHucTast, (IaBOHOHM[, SKCTPAKIHMA, MaTeMaTHYeCKOe MOJEIMPOBAHHS, METOJ
Boxkca - Yuncona.

ROSA RUGOSA BARGLARIDAN KVERSETIN-3-O-SOFOROSID VA KEMPFEROL-3-O-SOFOROZID
FLAVONOIDLARINI EKSTRAKTSIYASINING TEXNOLOGIK KO‘RSATKICHLARINI ANIQLASH
Annotatsiya
R. rugosa barglaridan kvertsetin-3-O-soforosid va kempferol-3-O-soforozid flavonoidlarini ekstraktsiya qilish jarayoniga ta’sir
qiluvchi omillar o‘rganildi va quyidagi maqbul sharoitlar tanlab olindi: jarayonni borish vaqti — 1 soat; xomashyo maydalik
darajasi — 6 mm; jarayonni olib borish xarorati — 70 °C; xomashyo va erituvchi nisbati — 1:20. Ekstraktsiya jarayonini
dinamikasini o‘rganish orqali R. rugosa barglaridan flavonoidini ekstraktsiyasi ikki marta amalga oshirish lozim degan xulosaga
kelindi. Mazkur sharoit xomashyoda saglanishiga nisbatan 94,5% kvertsetin-3-O-soforosid va kempferol-3-O-soforozid

flavonoidlarini ajratib olish imkonini berishi aniglandi.
Kalit so‘zlar: Rosa rugosa — Ajinli atirgul, flavonoid, ekstraktsiya, matematik rejalashtirish, Boks—Uilson usuli.

Kirish. Ekstraktsiya jarayonida biologik faol moddalarni maksimal miqdorda ajratib olish uchun ekstraktsiya vaqti,
harorat va maqbul erituvchi tanlash kabi omillarni ta’sirini o‘rganish muhim hisoblanadi. Shu munosabat bilan biologik faol
moddalarni ajratib olishning zamonaviy, samarali usullarini tahlil gilish, izlash va ekstraktsiya jarayoniga ta’sir etuvchi omillarni
tanlash farmatsevtika sanoatining asosiy vazifasidir.

Mavzuga oid adabiyotlar tahlili. Ajinli atirgul — Rosa rugosa Thunb. (ra’noguldoshlar — Rosaceae oilasi) o‘simliginig
boy tarkibi sabab so‘ngi yillarda mazkur o‘simlikning biologik faol moddalari asosida turli dori vositalari yaratish borasidagi
ilmiy izlanishlar ortmoqgda. R. rugosa o‘simligining flavonoidlari sut bezi yallig‘lanishida, gipoglikemiyada, yurak-gon tomir va
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serebrovaskulyar kasalliklarida, asab tizimi va jigar kasalliklarini davolashda samarali ekanligi ko‘rsatib o‘tilgan [1, 2]. Shuning
uchun R. rugosa flavonoidlari asosida quruq ekstraktlar olish muhim vazifalardan biri hisoblanadi.

Tadgigot magsadi. Rosa rugosa barglaridan kversetin-3-0-soforosid va kempferol-3-0-soforozid flavonoidlarini
samarali ekstraktsiya gilishning magbul sharoitlarini aniglash.

Tadgigot metodologiyasi. Ajinli atirgul — Rosa rugosa barglari 2023 yilda may oyining uchinchi o‘n kunligi va iyun
oyining birinchi o‘n kunligi davrida Xitoyning Urumchi (Shinjon) shaxri atrofidan terildi. Terilgan xomashyo salqin, quyosh nuri
tushmaydigan joyda quritildi.

R. rugosa barglaridan kversetin-3-o-soforosid va kempferol-3-0-soforozid flavonoidlarini ekstraktsiya jarayonini magbul
sharoitlarini aniglashda bir omilli tajribalar [3, 4], ko‘p omilli tajribalar matematik rejalashtirishning Boks-Uilson usuli orgali [4,
5] da keltirilgan usullar orgali amalga oshirildi.

Sinov namunalari tarkibidagi kvertsetin-3-O-soforosid va kempferol-3-O-soforozid miqdori tashqi standart usuli
yordamida yuqori samarali suyuqlik xromatografiya (YuSSX) uskunasida aniqlandi. Shu magsadda Xitoyning “Sichuan Wekeqi
Biotechnology Co., Ltd.” kompaniyasidan olingan tegishli tozalikdagi kvertsetin-3-O-soforosid va kempferol-3-O-soforozid
standart namunasi qo‘llanildi va uskuna standartga muvofiq kalibrlandi. Xromatografiya yuqori bosimli nasosli xromatografda,
o‘zgaruvchan to‘lqin uzunligiga ega UF detektorli, Shim-pack GIST C18 (4,6 x 250 mm, 5 mikron) kolonkali xromatogrofda
(Shimadzu) amalga oshirildi. Xromatografiya vaqtida kolonna harorati 30°C. Namunani yuborish hajmi 5 ml. xona haroratida
olib borildi. UFni aniglash 360 nm to‘lqin uzunligida amalga oshirildi. Qo‘zg‘aluvchan faza sifatida 0.2% chumoli kislotaning
suvli eritmasi va atsetonitril qo‘llanildi.

Tahlil va natijalar. Tadgiqot natijalari asosida R. rugosa barglaridan kversetin-3-o-soforosid va kempferol-3-0-soforozid
flavonoidlarini ekstraktsiyasi 70%-li etil spirti bilan amalga oshirish lozim degan xulosaga kelindi (1-rasm). Bunda xomashyo
maydalik darajasi 4-6 mm (2-rasm) va jarayonni olib boorish harorati 65+5 °C (3-rasm) bo‘lishi kerakligi belgilandi.
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Yuqoridagilarni inobatga olib R. rugosa barglaridan kversetin-3-o-soforosid va kempferol-3-0-soforozid flavonoidlarini
samarali ekstraktsiya qilishning maqbul sharoitlarini aniqlash uchun ko‘p omilli tajribalar Boks-Uilson usuli yordamida
matematik rejalashtirilgan holda amalga oshirildi.

Rejalashtirishning ko‘rsatkichi sifatida fazalarning birinchi ta’sir vaqtidagi xomashyoda saqlanishiga nisbatan
flavanoidlar unumi olindi. Tajribalar uchun 0,5 kg dan xomashyoni olib, ekstraktsiya jarayoniga ta’sir etuvchi omillarni
o‘zgartirgan holda bir marta ekstraktsiya gilib olib borildi.

Omillarga pog‘ona chegaralari (yuqori va pastki) va ular orasidagi o‘zaro farq quyidagicha belgilab olindi (1-jadval).
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Ta’sir giluvchi omillarning ko‘rsatkichlari

1-jadval

Ta’sir giluvchi omillarning Ta’sir giluvchi omillar
ko‘rsatkichlari X1 Xz X3 Xs
jarayonni xomashyo jarayonni olib xomashyo va

borish vaqti, min maydalik darajasi, mm borish harorati, °C erituvchi nishati
Yugqori pog‘ona 60 6 70 1:20
O‘rta pog‘ona 40 4 50 1:15
Pastki pog‘ona 30 2 30 1:10

Chegaralar farqi 20 2 20 5

Rejalashtirishning to‘rtinchi omili (X4) ni boshqa ikki omillar (X1 va X2) ga bog‘liq holda (X4=X1X2) hisoblash ishlari
olib borildi. Shunday qilib, umumiy tajribalar soni 16 tani tashkil giluvchi va to‘laqonli omillarning Y=2*1 ko‘rinishidagi
umumiy tajribalarga ega bo‘ldik.

Tajribalarni o‘tkazish uchun rejalashtirishning o‘zagi tuzildi va shunga asosan olib borildi. Tajribalar rejasi va olingan

natijalar gqiymati 2-jadvalda keltirilgan.

2-jadval
Rejalashtirishning o‘zagi va olingan tajribalar natijalari
Ta Jarayonni kodlash Kversetin-3-0-soforosid Kempferol-3-o-soforozid
jribalar tartibi Y Y Yo v Yo
0 1 2 3 4 1 2 racha. 1 z rtacha
1 6 6 62, 62, 63,
2 12 46 9 42 6 4
3 4 4 47, 4, 47,
4 89 6,1 5 87 1 4
5 5 5 51, 51, 50,
6 02 36 9 92 8 5
7 4 5 51, 46,
8 98 26 2 77 1 4
7 7 71, 40,
02 28 5 18 4 1
6 6 61, 60,
29 03 6 12 8 0
5 5 55, 54,
48 6,2 5 58 2 5
6 5 60, 55, 56,
18 82 0 76 4 5

Jarayonning regressiya tenglamasi 1-formula orgali tuzildi.
Y=Bo+B1X1+B2X2+B3X3+BsXa

@)

Bu yerda: Bo, B1, Bz, Bs, Bs,— regressiya tenglamasining koeffitsiyenlari
Buning uchun avval 2-formula orgali regressiya tenglamasining koeffitsentlari hisoblandi.

bi=

§V=1(Xi ) Yi)_
N

’

2

Bu yerda: i-tajribalarning tartib ragami (i=1,2,...,8),;j-omilning tartib raqami (j=1,2,...,5); N — 0 ‘zakdagi tajribalar soni;

Xij — omillarning kodlash giymati.

Olingan “B” koeffitsiyent qiymatlari 1-formula qo‘yib quyidagi regressiya tenglamasi hosil gilindi:
Kversetin-3-o0-soforosid: Y =57,76 + 3,11 X1 + 2,68 X2 + 4,38 X3 + 3,63 X4
Kempferol-3-0-soforozid: Y =56,1 + 4,12 X1 + 3,52 X2 +4,17 X3 + 3,0 X4
Tajribalarni hagqoniyligi va olingan model adekvatligini tekshirish magsadida statistik tahlil amalga oshirildi va natijalar
3-jadvalga yozib borildi.
Tajribalar dispersiyasi 3-formula yordamida hisoblandi (3- jadval).

_24v%

S? T

3

Dispersiyaning birlamchilik giymati Koxren kriteriysi sharti bo‘yicha tekshirildi (4-formula). Bunga ko‘ra shart bajarilsa
dispersiya birlamchi ekanligi 0z isbotini topadi.

Gtajriba -

Kversetin-3-o-soforosid:
Kempferol-3-o0-soforozid:
Ko‘rinib turibdiki, olingan dispersiya Koxren kriteriysi shartini ganoatlantirdi, demak dispersiya birlamchi.

2
Smax

Y2
Gtajriba= 0,1927
Gtajriba: 0,2233

i=1

< Gy

®)

Gk = 0,6798 [4]

Gtajriba < Gkr

Statistik tahlil
Vi v, Vi
Yi i 2 by Yi AY)? Yi Y2 2 hisobiy Yi AY)?
Kversetin-3-0-soforosid Kempferol-3-o0-soforozid
q q [y q q q
1,70 ,89 78 2,81 ,09 ,008 ,80 ,64 ,28 2,57 .83 ,681
1 g 1 1 4
40 ,96 92 0,16 2,66 ,089 ,30 ,69 ,38 9,52 2,13 ,516
4 2 6 4 Y
1,70 ,89 78 9,31 ,59 ,695 1,30 ,69 ,38 8,32 18 731
g [y 1 4
1,40 ,96 92 121 0,01 ,0002 ,30 ,69 ,38 7,27 0,88 ,766
1 [y 1 1
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1,30 69 38 158 0,09 1008 70 89 78 0,92 0,83 681
1 5 2 7 1 E 2
30 69 38 8,93 66 089 20 44 88 7,87 13 516
- 5 - g 1 E -
0,70 49 98 8,08 2,59 1695 30 69 38 6,67 2,18 731
1 5 q 0 1 E q
80 24 48 9,98 01 ,0002 10 21 42 5,62 88 766
¥'812=33,62 S(AY{')2=27,5838 3S%=25,88 Y(AY{)2=21,3850

Model adekvatligi 5-formula orgali topildi.
LAY

Sea = 7 ; (5)
AY' qiymati 6-formuladan foydalangan holda aniglandi (3-jadval).
AY'= Yo‘rtacha-Yhisobiy (6)

Dispersiya hosil bo‘Iganligining giymati (ikki marta takrorlanuvchi tajribalar uchun) 7-formula orgali topildi:
N, S? Kversetin-3-o-soforosid: S7 = 4,2025

2
=T Q) Kempferol-3-o-soforozid: S = 3,2350

Olingan natijalar yordamida dispersiya adekvatligi 8-formula orqali topildi.

2 Buyerda: q =k + 1;
n Y (Y, — Yaisobi ;
(% rm;\;m_ p msomy) ;o (8) k — regressiya koeffitsiyentlar soni.

2
Sad_

Kversetin-3-o-soforosid: ~ SZ, = 18,38;
Kempferol-3-o-soforozid: ~ S24 = 14,25
Model adekvatligi Fisher kriteriysiga tekshirildi (9 - formula). Agar shart bajarilsa topilgan model adekvat hisoblanadi.
Buning uchun avval 10-formula orgali Fes aniglandi.
Saa

Frajriba < Fjadval ; 9 Feajriva = <z
y

(10)

Tajribamizda f1=2; f>=8 bo‘lgan giymat uchun jadvalda keltirilgan Fjagvai topildi. Shunga ko‘ra, ko‘rsatkichlarimiz uchun
4,5 [5] ekanligi aniglandi.
Kversetin-3-o0-soforosid: Frajriba = 4,3757
Kempferol-3-o0-soforozid: Frajriba = 4,4070
Olingan natijalar ko‘ra shart bajarildi va model adekvatligi isbotlandi.
Topilgan koeffitsiyentlarining qiymatdorligini aniglash uchun ishonch oralig‘i (Abi) 11-formula orqali topildi.
Bu yerda: t — 0,05 darajada tanlangan Styudent kriteriysining jadvalda
Abi=£tShi (11) keltirilgan natijasi;
Spi — regressiya koeffitsiyentlarining kvadrat xatoligi.

(2,8) _
Fyos™ =

Spi == fsf)i ekanligini inobatga olib 12-formula orgali regressiya koeffitsiyentlarini dispersiyasi (Swi?) aniglandi:

2
Shi = %: (12)

Kversetin-3-o-soforosid:  Swi? = 0,5253; Shi = 0,7247

Kempferol-3-0-soforozid: Sp? = 0,4043; Spi = 0,6359

Tajribamiz sharoitida t=3,182 ga teng [5].

Kversetin-3-o-soforosid:  Abi =2,3062;

Kempferol-3-o0-soforozid:  Abi =2,0234

Topilgan ishonch oralig‘iga nisbatan har bir regressiya koeffitsiyentlari bi>Abi shartiga tekshirilib, koeffitsiyentlarning
giymatdorligi aniglandi (4-jadval). Bunga ko‘ra agar shart bajarilsa demak koeffitsiyent qiymatdor.

4—jadval
Qiymatdorlikka tekshirish natijalari
Kversetin-3-0-soforosid Kempferol-3-o0-soforozid | Xulosa natiialari
bi Abi bi Abi sho-rasi .

bo = bo = >
57,76 56,10 >

b= b1 = > Koeffitsiyent giymatdor
311 4,12 > Koeffitsiyent giymatdor

b2 = 2,3062 b2 = 2,0234 > Koeffitsiyent giymatdor
2,68 3,52 Koeffitsiyent giymatdor

bs= 4,38 bs= 4,17 Koeffitsiyent giymatdor

bs = bs =

3,63 3,00

4-jadvaldan ko‘rinib turibdiki regressiya tenglamasining barcha koeffitsiyentlari giymatdor.

Bundan tashqari barcha tanlangan omillar koeffitsiyentlarning giymatiga ko‘ra ekstraktsiya jarayonining samaradorligiga
quyidagicha ta‘sirga ega:

Kversetin-3-o-soforosid: X3 > Xa.> X1> X2
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Kempferol-3-o0-soforozid: X3 > X1.> X2 > Xq

Eng yaxshi natija 5 chi tajribada (Kversetin-3-o-soforosid — 71,5%, Kempferol-3-0-soforozid — 70,1%) olindi, va shunga
ko‘ra ta’sir qiluvchi omillar quyidagicha tanlab olindi: jarayonni borish vaqti — 60 min; xomashyo maydalik darajasi — 6 mm;
jarayonni olib borish xarorati — 70 °C; xomashyo va erituvchi nisbati — 1:20.

R. rugosa barglarini 70%-li etil spirti bilan 70 °C harorat ostida ekstraktsiya qilishda vaqt o‘tishi bilan flavonoidlar
unumini o‘zgarishini aniqlash maqsadida tadqiqotlar o‘tkazildi. Olingan natijalar shuni ko ‘rsatdiki, uchinchi ekstraktsiya vaqtida
flavonoidlar unumi juda past (1% dan kichik). R. rugosa barglaridan kversetin-3-o-soforosid va kempferol-3-0-soforozid
flavonoidlarini ajratib olishda 70%-li etil spirti bilan ikki marta 70 °C harorat ostida ekstraktsiya qilish yetarli degan xulosaga
kelindi. Bunda birinchi va ikkinchi fazalarning o‘zoro ta‘siri 1 soatdan va gidromodul 1:20 dan kam bo‘lmasligi lozim degan
xulosaga kelindi.

Mazkur sharoit xomashyoda saglanishiga nisbatan 94,5% kvertsetin-3-O-soforosid va kempferol-3-O-soforozid
flavonoidlarini ajratib olish imkonini berishi aniglandi.
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DETERMINATION OF MACRO AND MICROELEMENTS IN THE CONTENT OF CONCENTRATED
WATER-SERUM OF VITIS L. FRUITS
Annotation

In the article, the fruit of the Vitis L. plant and its medicinal properties, the production of the product known as molasses from the
fruit part, its useful properties, and the amount of micro and macro elements in the condensed water-syrup (molasses) of the
grape fruit according to mass spectrometric analysis, ( ISP MS mass spectrometer Elan (Perkin Elmer), equipment detection data
are provided.

Key words: Abu Ali ibn Sina, Vitis family anemia, thrombokinase, thrombin, Mass-spectrometer (ISP MS), macro- and micro-
chemical elements.

OHPEJEJEHUE MAKPO- U MUKPOJJIEMEHTOB B COCTABE KOHIIEHTPUPOBAHHOM BOJIHO-
CBIBOPOTKMH IIJIOJOB VITIS L.

AHHOTaLUA
B cratbe paccmorpens! mioasl pactenust VitiS L. u ux sedeOHbIe CBOMCTBa, MOMyYeHHWE W3 IUIOAOBOM YacTH MPOIYKTa,
W3BECTHOTO KaK IaTOKa, €ro IOJIE3HbIe CBOMCTBA, a TAKKe KOJIMYECTBO MUKPO- M MaKpOIJIEMEHTOB B CTYIIEHHOW BOJHO-
CHpOITHOW cMecH (IaTOKe). IJIOAOB BHHOTPAa IO JaHHBIM Macc-CIIEKTPOMETPUYECKOTO aHanu3a, (Macc-crekrpomerp ISP MS
Elan (Perkin Elmer), npuBozasrcs faHHBIE JETEKTUPOBAHUS 000PYIOBAHNSI.
KnroueBbie cioBa: A0y Amu ubn Cuna, cemeiinas Vitis L., anemust TpomGokuHa3a, TpomoOun, macc-crekrpomerp (ISP MS),
MaKpo- U MUKPOXUMUYECKHE IIEMEHTHI.

VITIS L. O‘SIMLIKLARI MEVASI QUYULTIRILGAN SUV-SEROPINING TARKIBIDAGI MAKRO VA
MIKRO ELEMENTLARINI ANIQLASH
Annotatsiya

Magqolada Vitis L. O‘simligi mevasi va uning shifobaxshlik xususiyatlari, meva gismidan olinadigan shinni deb nomlanuvchi
mahsulotning olinishi, uning foydali hususiyatlati hamda Uzum mevasi quyultirilgan suv-siropi(shinni) tarkibidagi mikro va
makro elementlari migdori Mass-spektrometrik tahlilga ko‘ra, (ISP MS massa spektrometri Elan (Perkin Elmer), uskunasida
aniglash haqidagi ma’lumotlar keltirilgan.

Kalit so‘zlar: Abu Ali ibn Sino, Vitis turkumi, anemiya, trombokinaza, trombin, Mass-spektrometri (ISP MS), makro va mikro-
kimyoviy elementlar.

Kirish. Tabiiy uzum navlari dorivorlik xususiyatining bugungi kundagi o‘rni beqiyos bo‘lib, bunday tabiiy uzum
navlarini ko‘paytirish, hamda undan olinadigan ko‘plab tayyor mahsulot(tovar) ishlab chiqarishni rivojlantirish va shu orqali
ishchi o‘rinlarini ko‘paytirish, ishsizlar sonini kamaytirib, xalqimiz fugoralarini ish bilan ta'minlash dolzarb mavzulardan biri
xisoblanadi. Shunday ekan, dorivor o‘simliklar safini kengaytirish, ulardan tabiiy holatda foydalana bilish hamda ahamiyatini
oshirish magsadida, shifobaxsh nematlar sirasiga kiruvchi mahalliy tilda tok deb ataluvchi Vitis L. o‘simligi mevasi quyultirilgan
suv-siropining kimyoviy tarkibini o‘rganish asosiy ishning mazmunini ifodalaydi.

Adabiyotlar tahlili. Qadimdan ma’lumki, Sharq tabobatida dorivor o‘simlik sifatida uzumdan pishgan va xom holida
foydalanganlar. Shuningdek, uzum sharbati, sirkasi, bargi poyasidan ham unumli foydalanilgan[1]. Abu Rayhon Beruniyning
ta’kidlashicha, uzum poyasini kesganda oqib tushadigan suvi ko‘p shifobaxsh xususiyatlarga egadir[2]. Bundan tashqari, uning
poyasidan efir moyi ham olingan. Shuningdek, mayizi buyrak va qovug uchun ham foydali sanalishi xususida ma’lumotlar
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keltirilgan adabiyotlarda[3]. Tok bu Vitaceae Juss oilasining Vitis turkumiga mansub gadimiy gulli yoki yopiq urug‘li o‘simlik
bo‘lib tokdoshlar oilasi turkumga yaqin turlarini o‘z ichiga oladi. Uzum turlariga garab tarkibida B guruhidagi barcha vitaminlar
E, A, PP, K, C va D vitaminlarini ham yetarlicha saqlaydi. Bundan tashgari, uzumda temir, mis, kaliy, kalsiy, magniy, rux, bor,
vanadiy, alyuminiy molibden, selen, titan, kobalt, radiy, xlor, kremniy va oltingugurt kabi mikro va makroelementlar ham bor.
Uzumda suv, glyukoza, pektin, ogsil, uglevod, to‘yingan va to‘yinmagan yog* kislotasi, efir moyi hamda bo ‘yovchi moddalar
mavjud[3]. Shu bilan birga, uzumdan tayyorlanadigan sharbati bilan davolanish ishtahasizlikka chek qo‘yadi. Uyqusizlik,
kamqonlik, buyrak kasalliklari, nevroz va tanadagi modda almashinuvi buzilishiga garshi samarali vositadir. Uning navlari
orasida qora kishmish navi eng ozuqali navi bo‘lib, u asosan kamgon va nimjon odamlarga tavsiya etiladi. Xatto saratonga
chalingan bemorlarga ham immunitetni ko‘taruvchi vosita sifatida qora uzum yoki mayiz buyuriladi. Uzum sharbatini kimyoviy
tarkibida asosan fruktoza, glyukoza, saxaroza, rafinoza, ksiloza kabi foydali moddalar borligi sababli quvvatni oshiradi[2].
Kamgonlik, yurak-qon tomirlaridagi kasalliklar, surunkali gepatit kabi xastaliklarda uzumni iste’mol qilish tavsiya etiladi.
Bundan tashqgari, uzumni oshqozon-ichak trakti, o‘tkir va surunkali nefrit, nevroz kasalligida iste’mol qilish tavsiya etiladi.
Bundan tashqgari shamollashni olish xususiyati sababli, nafas yo‘llaridagi shamollash va astmaga qarshi uzum sharbatini ichish
foydali hisoblanadi[4].

Hozirgi kunda turli kimyoviy qo‘shimchalarsiz oziq-ovgatlarni topish ancha mushkul bo‘lib, bu borada uzum mevasi
quyultirilgan suv-siropi(hinni)ning ahamiyati katta hisoblanadi. Shinni shuningdek, tut, qovun, tarvuz , malina kabi ho‘l mevalar
sharbatini gaynatish usuli bilan ham tayyorlanadi. Shinni so‘zi, tarjima gilinganda fransuzchadan qora jigarrang rangli, o‘ziga xos
hidli qiyom yoki nordon suyuqlik turi degan ma’noni bildirib, ozugali-gqiyom sanaladi. Xattoki, Kanada va Qo‘shma shtatlarda
ham pazzandachilikda taomlar tayyorlashda foydalanilsa, boshga ayrim mamlakatlarda uzum suvidan sirop shaklida ham
foydalanish juda ommalashgan [5]. Shu bilan birga uzum mevalari turlari bo‘yicha rang pigmentlari[6], antioksidantlik
xossalari[6],ular tarkibidagi flavanoidlari ko‘plab, evropa olimlari tomonidan o‘rganilgan[8]. Shinni uglevodlarga juda boy
bo‘lib, uning tarkibini 60 % dan ortig uglevodlar, 20-25 % ni suv tashkil giladi. Uzum shinnisi quvvat beradi, ishtahani ochadi;
qonni ko‘paytiradi, homiladorlikda foydasi katta. Aynigsa, ikki goshiq ertalab iste’mol qilinadigan shinni vujudning kundalik
kalsiy, temir, magneziy va boshga vitaminlarga ehtiyojini gondirib, kam gonlik (anemiya) kasalliklarida yaxshi natija beradi[9].

Uzum mevasi va uning quyultirilgan suv-siropi(shinni) ishlab chigarish usuli xar xil bo‘lib, quyidagi bosqichlarni o‘z
ichiga oladi. Shinni tayyorlash uchun uzumni yaxshi pishgan boshlari sovuq suvda yuvilib, g‘ujumi bilan eziladi. So‘ngra uzum
suvi (sharbati) filtrlab olinadi. Uzum suvi (sharbat) bo‘zilib (aynib) qolmasligi uchun filtrlab olingan uzum suviga sog* toza sariq
gel tuproq aralashtirilib, sharbat tarkibidagi ortigcha zarralar (chang, uzum eti) cho‘kmaga tushiriladi va filtrlab uzum suvi esa
reaktor (gozon) ga solinib, past olovda 1-2 soat davomida 80-90 °C da rangi tiniglashib quyulguncha gaynatish davom ettiriladi.
Vaqti-vaqti bilan aralashtirib turiladi. Tayyor shinni to‘q qoramtir gizg‘ich rangda bo‘ladi. Bu usul bo‘yicha tayyorlangan shinni
uzoq saglanganda ham kimyoviy tarkibi o‘zgarib qolmaydi. Uzum mevasi va uning quyultirilgan suv-siropi(shinni) quyidagi
ko‘rinishga ega (1-rasm).

1-rasm. Uzum mevasi va uning quyultirilgan suv-siropi(shinni)

Uzum mevasini quyultirilgan suv-siropi(shinni)si to‘q qoramtir qizg‘ich rangda bo‘lib, kimyoviy tarkibida suvda eruvchi
vitaminlari, tegishli uglevodlari, flavanoidlari, mikro va makro elementlari bor[10].

Natijalar va muhokamalar. Uzum mevasi quyultirilgan suv-siropi(shinni) og va aralash uzum navlaridan tayyorlanadi.
Asosan, Buvaki, Bayan, Shirey, Toypi, Soyaki, Nimrang va boshqgalar. Uzum mevasi quyultirilgan suv-siropi(shinni)
uglevodlarga, vitaminlarga boyligi sabab, inson organizmi uchun quvvat hamda gemoglobinni manbai bo‘lib xizmat giladi.
Aslida, bu kimyoviy elementlari ovqat mahsulotlari tarkibida kam miqdorda uchrasada, ularning ahamiyati yuqori bo‘lib, ular
moddalar almashinuvi jarayonida a'zolarning o‘sishi, qon hosil bo‘lishi va qonda tuz miqdorini meyorida tutishda, to‘qimalar
orgali nafas olish jarayonlarida hamda shu kabi hujayralar faoliyati jarayonlariga ta’sir etadi.

Vitis L. o‘simligi mevasini quyultirilgan suv-siropi(shinni)si tarkibidagi mikro va makro elementlari miqdori Mass-
spektrometrik tahlilga ko'ra, (ISP MS massa spektrometri Elan (Perkin Elmer), uskunasida aniglandi. Vitis L. o‘simligi
mevalaridan olinadigan quyultirilgan suv-siropi(shinni) tarkibidagi mikro va makro elementlari miqdori 1-jadvalda keltirilgan.

1-jadval

tir Makro elementlar (g/'t) Mikro elementlar (g/t) |
Eb a Mg Al

Co Ni Cu

2
N
&
&
2

a P

4l
o
Q
<
E
&

n o

Namuna

3800
8900
20000
1900
680
1,90
0,200
16,0
100
0,150
8,10
3,80
15,0
7,50
0,520
0,300

2700
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1-jadvalda kurinib turibduku Mass-spektrometrik tahlil natijalari tabiiy shinni mahsulotining bioelementlarga boyligini

ko‘rsatadi. Shunday ekan, buyuk bobomiz Abu Ali Ibn Sino aytganlaridek, iste'moldagi dori - preparatlarimiz ovgat emas, balki
kundalik oziq - ovqatimizning o‘zi shifobaxsh bo‘lmog'i muhimdir.

Xulosa. Vitis L. o‘simligi mevasini quyultirilgan suv-siropi(shinni)si tarkibida makro elementlardan, Na, P, K, Ca kabilar

hamda Mg, Al, Cr, V, Mn, Fe, Co, Ni, Cu, Zn, As, Se, Mo kabi bir gator mikro elementlarining mavjudligi aniglandi.

arwnN e
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12.
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POLIAKRILAMID VA TEMIR (I11) IONLARI ASOSIDA OQAVA SUVLARNI TOZALAYDIGAN KOAGULYANT
KOMPOZITLARNI OLISH
Annotatsiya

Mazkur ishda gidrometallurgiya zavodlarining chiqindi suvlari tarkibi kimyoviy tahlil o’tkazildi. Tahlil natijasida tozalash uchun
temir (111) xlorid, temir (11) sulfat, alyuminiy sulfat, poliakrilamid asosida ishtirokida yangi koagulyatsion kompozit tayyorlash
texnologiyasi o’rganildi. Olingan koagulyantlar orqali chiqindi oqava suvlar tozalash ishlari olib borilganda suvning umumiy
qgattigligi kamaytirildi, sulfat hamda xlorid ionlari bilan bir gatorda sianid va rodanid anionlarning asosiy gismi ushlab golindi.
Kalit so‘zlar: temir (111) xlorid, temir (I1) sulfat, alyuminiy sulfat, poliakrilamid, ogava suv, kation, anion, suvning umumiy
qgattigligi, sulfat, xlorid, sianid, rodanid.

MNOJYYEHHUE KOAT'YJISIHTHBIX KOMIIO3UTOB JJI5s1 OYUCTKU CTOYHBIX BOJA HA OCHOBE
HNOJIUAKPUIAMUIA U HOHOB KEJIE3A (11I)

AHHOTanUs
B nanHoli paGore mpoBemeH XWMHYECKHH aHAIN3 COCTaBa CTOYHBIX BOJ THAPOMETALTYPIrHYECKHX 3aBOJOB. B pesymbrare
aHanM3a M3y4eHa TEXHOJIOTHs IOJyYeHHs HOBOTO KOaryJISIIMOHHOTO KOMIIO3MTa Ha ocHoBe xyopunaa skenesa (II), cynbdata
xkenesa (II), cymedara amroMuHUS, MOMHAKPWIAMHUAA U OYHCTKH. IIpHM OYMCTKE CTOYHBIX BOA C MOMOIIBIO MOJTYYEHHBIX
KOAryJsIHTOB CHIDKaJIach 00IIast )KECTKOCTh BOJIBI, YIaBIMBaJIach OCHOBHAs Macca I[MaHH/] U POJaHH] HOHOB, a TaKXKe CyIb(aT U
XJIOPHU]T HOHOB.
Kumrouesnie cioBa: xiopun skenesa (I11), cynapgar xenesa (I1), cynsdar amomMunus, noJMaKpuiaMujl, CTOYHBIE BOIbI, KATHOH,
aHMOH, 00IIas KECTKOCTh BOABI, CYNIb(aT, XJIOpUI, IHaHHU, POTAHHI.

OBTAINING COAGULANT COMPOSITES THAT PURIFY WASTEWATER BASED ON POLYACRYLAMIDE
AND IRON (111) IONS
Annotation

In this work the composition of waste water of hydrometallurgical plants was chemically analyzed. As a result of the analysis, a
new coagulation composite preparation technology based on iron (Ill) chloride, iron (ll) sulfate, aluminum sulfate, and
polyacrylamide was studied for cleaning. During wastewater treatment with the help of coagulants, the total hardness of water
was reduced, the main part of cyanide and rhodanide anions along with sulfate and chloride ions were retained.

Key words: iron (I11) chloride, iron (I1) sulfate, aluminum sulfate, polyacrylamide, wastewater, cation, anion, total hardness of
water, sulfate, chloride, cyanide, rhodanide.

Kirish. Dunyoda eng dolzarb ekologik muammolardan biri — sanoat chigindi suvlari bilan gidrosferani ifloslanishidir.
Shuning uchun oqova suvlarni ekotoksikantlardan tozalash — har ganday sanoat korxonasi kanalizatsiyalarini texnologik
jarayonlarining muhim bosqichi hisoblanadi. Aynigsa, mintaqalarda cho’llanish va sho’rlanishning ortib borishi bu muammo
ustida ko’proq ishlashga sabab bo’lmoqda. Suv muammolarini yechishda hattoki, suv resurslari yetarli bo’lgan Yevropa
davlatlari ham bosh gotirishmoqda.

Bunday holatlarni oldini olish uchun ham yurtimizda katta ishlar olib borilmogda. Olimlar tomonidan olib borilayotgan
ishlardan ichimlik va oqova suvlarni tozalashga mo’ljallangan loyihalarning ko’pgina qismi amaliy ahamiyat kasb etishi bilan
ajralib turadi. Oqova suvlarni tozalash bo’yicha hozirgi kunda mamlakatimizdagi sanoat ishlab chigarish korxonalari hamda
x0’jalik subyektlari tomonidan asosan turli tozalash usullari ko’p qo’llanilmoqda.

Bu ishlar doirasida hududlarimizdagi girdometallurgiya zavodlari ham chetda qolib ketgani yo’q albatta. Bu borada
ko’plab ilmiy izlanishlar olib borilmogda. Tadgiqotchilar oldida chigindi va oqova suv tozalash muammolari; ichimlik va ogova
suvlarini kolloidli va mexanik qo’shimchalardan, og‘ir va rangli metallarning onlaridan, gazli muhitlarni zararli kislotali va asos
tabiatli qo’shimchalardan tozalash juda keskin bo’lib turibdi. Sababi, rudalar tarkibining turli xildagi komponentlarga boyligi
muammoni yechishda ba’zi bir noqulayliklarni keltirib chigarmoqda.
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Ogova suvlar tarkibidagi sulfat hamda xlorid anionlari har ganday muhitda erishi sababli ularni cho’ktirish yoki tozalash
bir muncha murakkablik tug‘diradi. Xuddi shu kabi holatga o‘tadigan yoki tozalashda qiyinchilik tug‘diradigan sianid hamda
rodanid anionlari e’tiborni o‘ziga jalb etmoqda. Chunki, hozirgi kunda ishlab chigarish jarayonida foydalaniladigan sianidlar
to‘g‘ridan to‘g‘ri oqova suv tarkibiga o’tmoqda. Bu esa, ishlab chiqarishdagi suvdan qayta foydalanish imkoniyatini yo’qqa
chigarmoqda. Sianid va rodanidlardan tozalashning qulay usullari (vodorod peroksid, ozonlash, aktiv xlorlash orgali gaytarish va
h.k.) mavjud. Fagat bu usullarning asosiy kamchiliklaridan biri igtisodiy jihatdan yuqori tannarx keltirib chigarish hisoblanadi.

Ko’rsatilgan muammolarni yechish uchun hozirda an’anaviy sintetik g’ovaksimon moddalar (silikagel, alyuminiy oksidi,
seolitlar, ko’mir va h.k.)dan sorbent sifatida va koagulyant materiallardan foydalanilmoqda. Biz ham ushbu muammoni yechish
borasida ba’zi bir ishlarni amalga oshirdik.

Ishning magsadi —koagulyatsiya va flokulyatsiya jarayonlarini o‘rganish, sulfat, xlor va sianid ionlariga nisbatan
yangitdan olingan moddalarni imkoniyatlarini o’rganish.

Laboratoriya tadqiqotlari Navoiy davlat konchilik va texnologiyalar universitetining “Kimyoviy texnologiya” kafedrasi
hamda NKMK MITL huzurida tashkil etilgan “Suv muammolarini yechish laboratoriyasi”da bajarildi.

Tajriba gismi. Namunalarni tayyorlash uchun temir (111) xlorid, temir (11) sulfat, alyuminiy sulfat, natriy gidroksid, kaliy
gidroksid, poliakrilamid, ohakdan foydalanildi.

A) Temir (111) va alyuminiy ionlarining pentagidroksixloridlarini sintez gilish uchun bu metallar tuzlarini hisoblangan
miqdorlariga tenglama bo‘yicha kerakli mol miqdordagi natriy yoki kaliy gidroksidining eritmasidan oz-ozdan aralashtirgan
holda qo‘shib borildi. Bir jinsli sistema hosil gilish uchun 2 soat davomida reaksiya olib borildi va PAA ning 0,5% li eritmasidan
0z-ozdan qo‘shib doimiy ravishda magnit aralashtirgichda aralashtirildi. Jarayon bir jinsli eritma hosil bo‘lguncha davom
ettirildi.

B) Olingan pentagidroksixlorid temir (PGXT) va pentagidroksixlorid alyuminiylarni (PGXA) sanoat ogava suvlarini
tozalash xususiyatlarini o‘rganish maqsadida GMZ-3 ishlab chiqarish korxonasining xo°‘jalik chiqindi ombori suvidan namunalar
olib sinab ko‘rildi. Namuna suvlar ustiga sintez gilingan kompozitlardan aralashtirgan holda 0z-ozdan qo‘shilib, pH qiymatini
ohakli suspenziya yordamida 10-11 gacha sharoitga qarab ko‘tarildi. Cho‘ktirish to‘liq bo‘lgandan so‘ng jarayon to‘xtatildi va
cho‘kmani filtrlab ajratib olindi va tozalangan suvni kimyoviy tahlil gilindi.

V) Sintez gilingan kompozit polikoagulyantlarni quruq holga keltirib, ularni va olingan cho‘kmalarni tarkibini IQ-spektri,
rentgenfazoviy analizi, SEM tahlillari gilindi.

Olingan natijalar va ularning muhokamasi. Sintez qilingan polikomplekslar o‘zlarini gibrid materiallar sifatida
namoyon qilib, organik makromolekulalar va temir va alyuminiyning ko‘pzaryadli akvagidroksokomplekslarini xossalarini
birlashtiradi. Metallarni pentagidroksixloridlarini olishda quyidagi reaksiyalar amalga oshadi:

2MeCls + 5NaOH = Mez(OH)sCl +5NaCl (Me=Fe3*, AI?*)

Polikomplekslarni sintez qilish jarayonida asosan PAA makromolekulasi bilan PGXA yoki PGXT zarrachalari o‘rtasida
suvli eritmada bog‘ hosil bo‘lishi ehtimoli PAA dagi amid guruhining azot atomi (ba’zida karbonil guruhini kislorod atomi) bilan
temir yoki alyuminiy polikationlarining donor-akseptor ta’sirlashuvi hisobiga amalga oshishi mumkin.

Tajriba uchun olingan GMZ-3 zavodining chigindi suvi namunalari eksperiment uchun tayyorlangan kompozitlar orgali
o‘tkazildi. Tajriba ishi laboratoriya sharoitida 1 litr suv namunalari bilan kompozitni 1 ml qo’shib turib aralashtiriladi. Tajriba
davomida zarrachalarning o‘lchami yiriklashib cho‘kma tusha boshlagandan so‘ng, jarayonga qarab cho‘ktirish tugatiladi. Eritma
muhitida magniy va ba’zi cho‘ktirish giyin bo‘lgan kationini cho‘ktirish uchun pH mubhiti 11 atrofigacha ko‘tarish uchun ohakli
suvning suyuq suspenziyasi orqgali ko’tarib olinadi.

Jadvallardagi natijalardan ko‘rinadiki kompozitlar orgali oqova suvlarini tozalaganda, suvning umumiy qattigligi
kamaydi hamda yuqori konsentratsiyali anionlar migdorini ham kamaytirishga erishildi. Bularning orasida temir (I11) xlorid bilan
natriy gidorksid hamda poliakrilamidning muayyan nisbatdagi kompoziti yuqgori natija gayd etdi. Yana shu bilan bir gatorda
import bo‘lib kelayotgan alyuminiy sulfatga bo‘lgan talabni kamaytiradi. Mahalliy xom-ashyolardan tayyorlash ham bir muncha
igtisodiy samaradorlikka olib keladi.

1-jadval.
GMZ-3 chigindi suvining suspenziyalar orgali tozalash
Namuna joyi va Katio Anionlar, mg/dm® Suvning
kompozitlar tarkibi H nlar, mg/dm® umumiy gattiqligi,
SO,” SCN° mg-ekv/dm®
o | ]
Tozalash uchun olin suv namunasi
Xo’jalik  chiqindi  ombori 7,89 1454.0 2.7 845.8 46.2
suvi ‘ 81.1 ‘ 06.7 ‘ ‘ 97.5 ‘ ‘ ‘
Tozalashdan so’ng olingan natijalar
FeCls+NaOH+ 9.25 446.4 15 199.5 16.3
PAA + Ca(OH)2 01.0 5.2 66.2
FeSO4+NaOH+ 9.25 611.0 1.8 229.5 20.2
PAA + Ca(OH)2 24.2 8.3 41.6
Al(S04)3+NaO 9.25 586.9 2.0 229.7 19.6
H+PAA+Ca(OH), 30.7 7.4 26.2
Ohak+Sg 7.69 553.7 18 299.7 22.4
724 6.18 83.6

limiy tadgigot ishi olib borilganda, fizik-kimyoviy tahlil usullaridan keng ham foydalanildi. Bunda hosil giligan
kompozit material sorbent namunalarni infragizil spektr, rentgen fazoviy analiz hamda skanerlovchi elektron mikroskoplar orgali
tarkibi o’rganildi.

Quyidagi Infraqizil spektrlarda boshlang’ich temir (IIT) xlorid, natriy gidroksid hamda poliakrilamid bilan hosil gilingan
kompozitning infraqizil spektr ko’rinishi berilgan.
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1-rasm. Temir xlorid va NaOH bilan PAA asosida kompozit 1Q spektri

1Q-spektrida quyidagi sohalarda yutilish chiziglari namoyon bo‘ladi: 3524,83, 3207,35 va 3205,96,1602,64 (o’rta
intens.), 1001,25 (juda kuchsiz), 852,34, 663,50 va 673,58 (o’rta intens.), 467,89 sm™

Spektrdagi 3524,83 sm* sohada namoyon bo‘lgan yutilish chizig‘i N-bog‘lanishga to‘g‘ri keladi, 3207,3 va 3205,96 sm™
ikki cho‘qqili intensiv botigsimon keng yutilish chiziglari esa PAA dagi aminoguruhlarining valent tebranishlariga hamda OH
guruhining valent tebranishlariga mos keladi. NH2 va OH guruhlarining deformatsion tebranishlari o‘rtacha intensivlikda 1602,64
sm? sohada namoyon bo‘ladi. M-O-H gidroksokommplekslariga tegishli deformatsion tebranishlarni 1001,25-852,34 sm*
sohalar oralig‘ida kuzatish mumkin. IQ-spektrida 663,5-673,58 sm™ sohalarda birlashgan intensiv yutilish chizig‘i kuzatilib Fe-N
bog‘iga to‘g‘ri keladi. 467,89 sm™* sohadagi yutilish chizig‘i Fe-O bog‘iga mos keladi. Shunday gilib PAA bilan PGXT o°zaro
kompleks hosil gilishi tasdiglandi.

Kompozit bilan gidrometallurgiya sanoati oqova suvlari tozalash ishlari olib borildi. Tozalash natijalaridan so’ng,
cho’kmaga tushgan qoldigni quritib ham fizik-kimyoviy tahlil usullarida tahlil o’tkazildi.

2-rasm. Kompozit bilan tozalashdan keyingi goldigning 1Q spektri

1Q-spektrida quyidagi sohalarda yutilish chiziqlari namoyon bo‘ladi: 3697,15, 3343,31, 1432,84 (intens.), 1239,98 va
1121,11(sl.), 873,78 (intens.) 712,78 va 551,33 (juda kuchsiz), 429,64 va 419,00 sm™L,

Spektrdagi 3697,15 sm™ sohadagi o‘rtacha intensivlikdagi yutilish chizig‘ini N-bog‘lanishga tegishli deyish mumkin.
1432,84 sm juda intensiv yutilish chizig‘i namoyon bo‘ladi, uni CHz va CH2 guruhi deformatsion tebranishlariga tegishli deyish
mumkin. 1239,98 va 1121,11 sohalarda hosil bo‘lgan juda kuchsiz yutilish chiziglari namoyon bo‘lib, u cho‘kma tarkibida CO3*
SO4% ionlari borligini ko‘rsatadi. M-O-H gidroksokommplekslariga tegishli deformatsion tebranishlarni 873,78 sm sohalarda
kuzatish mumkin. 1Q-spektrida 712,7-551,33 sm sohalarda kuchsiz intensiv yutilish chizig‘i kuzatilib Fe-N bog‘iga to‘g‘ri
keladi. 429,64-4190 sm! sohadagi yutilish chizig‘i Fe-O va M-O (M=Ca?* va Mg?*) bog‘iga mos keladi.

Shunday qilib, cho‘kma tarkibida PAA, karbonat va sulfatlar borligi tasdiqlandi.

o |
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3-rasm. Temir xlorid va NaOH bilan PAA asosida kompozitning difraktogrammasi
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4-rasm. Kompozit bilan tozalashdan keyingi qoldigning difraktogrammasi
Yugoridagi 3-rasm shuni ko‘rsatib turibdiki, olingan kompozitimiz 80,7% NaCl (galit) va 19,3% temir oksixloridni
roentgen fazoviy analizda borligi aniglandi. Bu shuni anglatadiki, olingan kompozit tarkibida FeCls va NaOH larning o’zaro 2:5
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nisbatlari mavjud deb qarash mumkin. Bu kompozitni oqova suvni tozalash uchun foydalnilgandan so’ng esa cho’kmaga tushgan
qoldigning ham tarkibi o‘rganildi.

Qoldigning (4-rasm) ham tarkibi o‘rganilganda 68,7% kalsiy karbonat va 31.3% magnit giroksidni ko’rsatib turibdi.

Bundan shuni anglash mumkinki, cho’kma tarkibida oqova suv tarkibidagi Ca?*, Mg?* va CO3?* larning o’zaro cho’kindisi deb
qarash mumkin. Olib borilgan tajriba ishlari samarali natija ko’rsatdi hisoblash mumkin.

10.

Xulosa.

1.1k bor temir (111) va alyuminiy (111) ionlarining ko‘pzaryadli pentagidroksixloridlari olindi.

2.PAA va PGXT ishtirokida polikompleks sintez qilindi va mexanizmi o‘rganildi.

3.Sanoat ogava suvlarini tozalashda qo‘llab ko‘rildi va kation-anionlarni yaxshi cho ‘ktirishi aniglandi.
4.Fizik-kimyoviy tahlil usulari (IQ spektr va RF) asosida polikompleks hamda cho‘kmani tarkibi o‘rganildi.
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TAXLAMA HOSIL BO‘LISHINING POLIMER KOMPOZITSIYASI SHIMDIRILGAN MATO QOBIG¢I
SHAKLBARQARORLIGIGA TA’SIRI
Annotatsiya

Magqolada ikkita uchlari sharnirli tarzda mahkamlangan va ikkita uchlari gisilgan sterjen ko’rinishidagi elastik egilishi amalga
oshirilayotgan matoli qobiglarni ko’rib chiqish asosida turli tola tarkibiga ega bo’lgan kostyumbop gazlamalarning taxlama hosil
qilish jarayoni hagidagi materiallar keltirilgan.

Kalit so’zlar: taxlama hosil bo’lishi, taxlamalar, matoli qobiq, egilish, sterjen, sharnir, kritik kuch, mustahkamlik moduli, uzilish
kuchi, polimer kompozitsiyasi.

INFLUENCE OF FOLKING ON THE FORM STABILITY OF A FABRIC SHELL IMPREGNATED WITH A
POLYMER COMPOSITION
Annotation

The article presents materials on an experimental study of the folding of costume fabrics with different fibrous compositions
based on the consideration of a fabric shell subjected to elastic bending in the form of a rod with two hinged ends and with two
pinched ends.

Key words: folding, folds, fabric shell, bending, rod, hinge, critical force, modulus of elasticity, breaking load, polymer
composition.mensional y.

BJIMSIHUE CKJIAJKOOBPA30BAHUS HA ®OPMOYCTONYNBOCTb TKAHEBOM OBOJIOYKH,
IMPOIIUTAHHOM ITOJIUMEPHOM KOMITIO3UIIUEN
AHHOTALUSA

B CTaThbe l'Ipe}lCTaBJ'IeHI)I MaTepI/IaJ'ILI Ji(e) SKCHepI/IMeHTaJ'lI)HOMy HNCCIICAOBAaHUIO CKJ‘Ia}:[KOO6pa3OBaHPIH KOCTHOMHBIX TKaHefI C
Pa3IMYIHBIM BOJOKHHCTBIM COCTaBOM Ha OCHOBE PACCMOTPEHHS TKAaHEBOW 000JI0UKH, TIOABEPTAIOIIEHCS YIPYyroMy U3rHOy B BUIE
CTep)KHH C )IByMSI I_HapHPIpHO 3aerHJ‘IeHHHMI/I KOHIIAMH U C I[ByMS[ 3alIEMJICHHBIMH KOHIIAMH.

KnioueBsle ciioBa: ckiagxooOpa3oBaHue, CKIaIKH, TKaHEBas 000JI09Ka, U3TU0, CTeP>KEHb, IAPHUP, CHIIA KpUTHYECKas, MOITYIIb
YIPYroCTH, pa3phIBHAS HArpy3Ka, oJIMMepHas KOMITO3HUIHs.

Benenne. OfHUM M3 TJIABHBIX KPUTEPUEB OLEHKU OJIEMK/IBI SIBIISETCS KAYECTBO €€ MOCagKy Ha (urypax norpeourene,
KOTOpOE OIpeelsIeTCs CTENEeHbI0 COOTBETCTBUS Pa3MepPOB OJSXK/IBI pa3MepaM Tella 4eloBeKa U, B MEePBYIO O4Yepelb, B 001acTu
onopHOW MoBepXHOCTH. OTCYTCTBHE TAaKOTO COOTBETCTBHSI MPUBOAWT K (OPMHUPOBAHUIO PA3NUYHBIX Ae(EKTOB Ha JETasIX
o1ex 161 (IIOJIOYKE, CITMHKE, PyKaBe U JIP.): 3aMUHBI, CKJIAJIKA K MOPIIHHEL

I[J'lﬂ TIOBBIIICHUA (I)OpMOyCTOﬁqHBOCTH U ITOBBILMICHU Ka4yeCTBa OACXKIbI HCO6XOJII/IMO l/13y‘-lI/ITb OCHOBHBIC IPUYUHBI OTUX
neeKToB.

AHaIN3 JaUTepaTyphl Mo TeMe. BaxHeiilme 3KCIUTyaTallMOHHBIC MOKA3aTeNM OASK/ABL, Kak (OPMOYCTOWYHMBOCTH U
M3HOCOCTOMKOCTB OT/JCIIbHBIX €€ AeTajeil, B 3HAUNTEIbHOMN CTENCHU ONPEeTIIIOTCS XapaKTepoM B 0COOCHHOCTIMH 00pa30BaHus
ckmamok. Tak, 30HBI 0Opa30BaHHsS CKIANOK B OJEKJAE, YHCIO M BBICOTA CKJIAJOK SBILIIOTCA (YHKIMEH 3a30pa MexIy
MOBEPXHOCTBHIO OJEKIbI U TEJIOM 4YeloBeKa. XapakTep 00pa3oBaHUs CKIAJOK 3aBUCHT OT JKECTKOCTH TKAaHEBOH O00OIOYKH
(makera o[1exK/1b1), Ctoco0a POPMO3aAKPEIIEHHS IETAICH OEXK b, CHJI TPSHUSI My BHYTPEHHUMH TTIOBEPXHOCTSIMH OJIEMKTBI.

HecMOTpst HU CJIOXHYIO NPOCTPAHCTBEHHYIO KOH(HIYpalUi0 TKaHEBOW OOOJIOYKH, XapakTep ee M3ruba Ha KaxIoM
JIOKAJIbBHOM y4acTKe OJIM30K K II0CKOMY H3ru0y. B mporiecce HOCKH U3/Iesust M, COOTBETCTBEHHO, ACHCTBUS IKCILTyaTallHOHHBIX
Harpy3ok, TIepepacupenesieHis CKIaJoK MpakTH4eckH He HaOmomaercs [1,2] u oOpa3oBaBuIMECs] CKIAJKH TOJBKO
YBEJIMYUBAIOTCS B pa3Mepe. Takum 006pa3oM, HadallbHBIN YIIPYTHIA H3THO y4acTKa MaTepraa ¢ TeUeHHeM BPEMEHHU 3aKPeTUIseTCs
B M3/ICIHH.

MeTtonxosiorusi ucciaenoBanus. sl pacuera OCHOBHBIX ()OPM YIIPYroro M3ruba OTHENbHBIX DJIEMEHTOB TKaHEBOU
000JI0YKH C HEKOTOPBIMH ~ OrPaHHYCHUSMH MOXET ObITh HCIOJIb30BaHa HENMHEHHAst Teopusi OONBUIMX YIPYTHX HepEeMELICHHH.
IIpu pacderax mpuMem, 4TO MaTepuall IIOAYNHSCTCS 3aKOHY ['yKa, a HanpsDKEHHUS BO BCEX TOYKAX MEHBIIIE TPEiesia YIPYTrOCTH.
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B 3aBucHMOCTH OT XapakTepa Harpy>Ke€HUsl OTJEIbHBIX Y4acTKOB OJEXKJbl M BPEMEHH AEHCTBHS 3KCIUTyaTallMOHHBIX
Harpy3ok oOBIYHO HAOJIOJAIOTCS J[BAa XapaKTEpHBIX BHAa CKIanok [2]. IlepBoii BU CKIamoK, (JOPMHUPYIOIIMXCS B Pe3yNbTaTe
JUTITENILHOTO AEHCTBHS UKIMYIECKUX HArpy30K, OTAMYAETCS TeM, YTO B TPAHMYHBIX 30HaX Ka)kKAOTO PacCMaTpPUBAEMOTO ydacTKa
OTCYTCTBYeT m3rubaromuii MoMeHT M  m3-3a HEM30EKHBIX YCTAIOCTHEIX HM3MeHeHMi. JlaHHas Qopma ydacTka TKaHEBOI
0001104KH ATHHOH | MOKET OBITh CMO/ICIMPOBAHA KaK JBYXOMOPHBIM CTEPKEHb IAPHUPHO 3aKPEIUICHHBIMU KOHI[aMu (puc. 1).

BnmstHue npaBoi OJIOBUHEI y4acTKa TKaHU XapaKTepusyercs oceBoil cuioit N u mapoit ¢ MomenToM M., Bo3HUKatomeH
BeneactBue neperoca cuibl N B Touky C.

Bropoif Bux CkiaOK THIIMYEH y HOBBIX H3JENHNH, a TalkKe Yy W3JEIHH, M3TOTOBICHHBIX M3 MaTepHaloOB C MajbIMU
9JIACTHYECKUMH U IUIACTHYECKUMHU AedopManusIMy, Ha y4acTKax C HeOONBIIMMH paauycaMy KpHBH3HEBL [lomoOnas ¢opma
y4acTKa TKaHH MOXKET ObITh CMOJETIMPOBaHa KaK CTEP>KEHb C ABYMs 3allleMJICHHBIMH KOHIIaMH Matepuaina (puc.2). B Toukax A
U B mpu >KeCTKOM 3aleMJICHHH CTep)KHS KPOME OCEBBIX CHJI CXKAaTHs BO3HMKAIOT M3rubaromme MoMeHTH! Ms m Mp. Ecim
paccMaTpuBaTh HECKOJIBKO MOCIEN0BATENbHBIX YIAaCTKOB M3JIEIHs U3 TKaHH C Pa3pe3oM CKI3J0K B MONEPEUHOM HalpaBIeHHUH,
TO OOHApYKMBAETCs UX BOJHOOOPA3HOE PACIIONOKEHNE C IEPEMEHHBIM IEPHOJIOM ¥ aMIUTUTY0i (BBICOTOIN).

Jlns 060MX BHIOB CKIIAIOK OTPEASIMM HAUMEHBIIYI0 KPUTHUECKYIO CHITY Nip, COOTBETCTBYIOLIYIO OTEPE YCTOHYHBOCTH
IUTOCKOTO TKaHEeBOro MaTepuana. Kak cienyeT M3 CONpOTHBIEHHs MaTepHaloB [3], KpUTHYECKOE 3HAUCHHE C)KUMAIONIETO
0CEBOT0 YCHJIMS Ha CTEPIKEHb MOXKHO BBIPA3UTh 10 00001IeHHOM popmyie Ditnepa:

2 .
Nip="ndmin (’j{)";m, @)
rzie v —Kod(GQHIMEHT NPUBEICHNUS JUIMHBI, 3aBUCSIINHA OT CrIoco0a 3aKpeIIeH s KOHIIOB CTEPIXKHS;

E-Moy/1b ponosibHOl yipyrocty (Moayis FOura), H/Mm?;
Jmin-HaUMEHBIINIT TTaBHBIIl MOMCHT MHEPIINH IUIOLIAIN OIIEPEYHOTO CEUCHHUS yIacTKa MaTepHalia, MM
| —nmHa ygacTka TKaHU, MM.

4.
)

Puc.1. Mojienb mapHApHO 3aKPEIUICHHOTO y4aCTKa TKaHeBOW 000I0YKH HEKOTOPO# unHs | ¢ coxumaronmmu cumamu N,
JIeCTBYIOIIMMH Ha rpaHuLax A U B (a); 0)-1eBast MOJI0OBUHA HCXOJHOTO Y4acTKa TKaHU
Puc.2. Mozenb ydacTka TKaHEBO# 000JI0YKH HEKOTOPO# JUTHHBI | ¢ 3aiemMiIeHHBIMU KOHIIaMH (a); 0)-J1eBasi TOJOBHHA
HCXO/HOTO y9IacTKa TKaHH
Jlnst cirydasi MapHUPHOTO 3aKpEIUIeHUs] 000MX KOHIIOB CTepKHS V = 1; st cirydae o0OMX 3allleMIeHHBIX KOHIIOB V =
0,5. ITostomy 0606meHHas Gopmyna Ditnepa (1), mpuHEMaeMasi B KauecTBE PacueTHOI MOAEIH, IMEET BH/I:
1) a5 cTepXKHS ¢ MIAPHUPHO 3aKPEIUICHHBIMU KOHIIAMI

_T2EJmi
=" )
2) Ut CTEpIKHS € 3aIeMIICHHBIMH KOHIIAMH
AT2E [y
N]<p= T*E Jmin (3)

12
Oo6o6menHas ¢opmyna Ditnepa (1) crnpaBemuBa, eciad HampsHKEHHs W AeOpPMALUM B CTEP)KHE B MOMEHT IOTEpH
YCTOHYMBOCTH MMEIOT 3HAYEHHUsI, COOTBETCTBYIONINE YIPYTOH 00NACTH, T.€. HATIPSHKEHUE O, 3aBUCAIIEE OT Nip, OCTaeTCs HIDKe

npeaciia NponopunoOHaIbHOCTU Gnu Marepuasa:

Som (@)

_ Nxp _ T2E Imin
P F T F?
rae F —IJIomanb NonepeyHoro CEYCHUA CTEPIKHA, MMZ.
C y4eToM TOro, 4TO MHHUMAJIBHBIN PaJiyC HHEPLHH imin IOIEPEYHOTO CEYCHHS COCTABIISCT

Oy
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Imin = ’ F° MM

TO BbIpakeHHe (4) mpeoOpasyeTcs K BULY

n?E

— 2.
Op = Ay < oy, H/Mm (5)
imin
B ¢dopmyre (5) BBereHO 0YeHBb BaKHOE MOHSITHE - THOKOCTD CTEPIKHS A:
vl
A=-
lmin
Takum 06pa3om, 061acTh TpUMeHeHUs HopMyIIbl Diifiepa OKOHIATEIBHO IIPEICTABUTCS B BUIIE
n2E
— 2.
O =12 < Ony» H/mm?; (6)

OTKyJla CIEAyeT 3aBUCHMOCTD Ui MUHUMAJIBHOTO 3HA4YeHUs THOKOCTH A, HUXKe KOTOpoil GopMyna Diinepa cTaHOBUTCS
HENPUTOJHOM:

z=n\/§u. )

OTMeTuM, 9YTO CIydail CTep)KHS C INAapHUPHO 3aKpeIUIeHHBIMH KOHIAMu (puc.l) 9acTo NpHHHMaeTcs B KadecTBe
pacueTHOH MOJENH B MPAKTHUECKUX INPHUIOKEHUSIX M IO3TOMY €ro OTHOCAT K OCHOBHOMY CIIy4al0 MPOAOJIBHOTO H3THOa
HNPU3MAaTHIECKOTO CTEPIKHSI.

C momynem ynpyroctd E, Kak M3BECTHO, TECHO CBA3aHAa Ba)KHEHIIAs MEXaHHUYECKass XapaKTEPHCTHKA MaTEpPHANIOB -
Hpezes MPOYHOCTH WM Pa3phIBHAs HArpys3ka, ompejesieMasl SKCIIepUMEHTAIBHO MPU PacTsHKEHHH 00pasIoB 10 CTaHAAPTHOH
MeTtoauke. [IpaBOMOYHOCTh TaKOTO IOJX0a 00YCIIOBJIEHA TEM, YTO JaKe MOcie 00padOTKM TKaHH IOJMMEPHOH KOMITO3HIHEH
IUIOIIAAb €€ IONEePEYHOro CEYeHUs M TONIMHY TKAaHH MOXHO CYMTAaTh He W3MeHsomumucs. [losTromMy BMmecTo Momyist
YIPYTOCTH MOKHO paccMaTpHBaTh pPa3pbIBHYIO HArpy3Ky TKaHeH JUIl HMX CPaBHHUTEIBHOTO aHalHM3a IOCIEe IPOIUTKH
MOJIMMEPHOM KOMIIO3ULIUEN.

PesynbraThl  OKCHEPHMEHTAJBHBIX HCCIIENOBAHMH paspbIBHOM HAarpy3KH ¥ pa3pbIBHOTO  yIUIMHEHWs (Tadi.)
CBHJETEIBCTBYET O TOM, YTO BCIEICTBHE INPONUTKH MOIMMEPHOH KOMIIO3MIHEH KOCTIOMHBIX TKaHEH pa3pbIBHAs Harpyska
yBenmumiiack Ha 8,3 % u 20,6% cooTBEeTCTBEHHO MJist TKaHed c¢ aptukynoMm 18305 u 19716. Insa Tkanu ¢ aptuxkyiom 18763
pa3phIBHAs Harpy3Ka 110 OCHOBE M yTKY MPAKTHUYECKUE HE H3MEHACTCSI.

Takum 06pa3oM, MOXKHO MPEIIOI0XKHUTE, YTO CKIaAKo0Opa3oBaHue OyAeT MeHee HHTEHCHUBHBIM JUIS TKaHEeH, NMEIOIINX
MOBBIIICHHBIC 3HAUYCHHS Pa3pbIBHOM Harpy3kdu. B Hacrosmielr paboTe mpeanoKeHO OIEHUBATh (OPMOYCTOMYMBOCTD H3ICIHS
Yyepe3 CBOWCTBA TKaHEBOH 00OJOUYKH, MpOsBISIEMble KaK IOBEJCHHE MaTepHala Ha o0BeMHOH (opMme oleBaeMOro ydacTka
¢urypel. B 1aHHOM IPOSIBICHNH OKA3bIBAET BIMSHUE IEIbIH KOMIUIEKC ()OPMOBOYHBIX XapaKTEPUCTHK: JKECTKOCTh, YIPYrOCTh,
TpaHc(hOpMalus CETEBBIX YIIIOB, PANUPYEeMOCTh U Jp. Y4eT CIOCOOHOCTH MaTepHaia MOBTOPSAThH CIOXHYIO HE Pa3BepTyeMyIO
MOBEPXHOCTh SIBIISCTCS BAKHBIM MOMEHTOM MPH IPOSKTUPOBAHWH HEKOTOPHIX IMapaMeTpoB (HOPMOOOPa3yIONIUX 3IEMEHTOB
KOHCTPYKIMH HMIBEMHBIX U3AETUil.

ABTOpHI [4] A omMcaHMs TOBEAEHMS MaTepHajla Ha ONOPHOH 30HE OJASKABI pa3paboTali HOBBIH IOKa3aTenb —
olleBamomas CrocoOHOCTh, KOTOPBIH ONpeneNseT CIocOOHOCTh MaTepHaia IOBTOPATH (GOpPMYy OaeBaeMOi MM 00BEMHOMN
MOBEPXHOCTH.

Tadauna
]IaHHbIe IKCNMEPUMEHTAJIBHBIX l/lCCJ]eZIOBaHI/Iﬁ paspuBHoﬁ Harpy3Ky U pa3spbIBHOI0 YIMHCHUSA ISl KOCTIOMHBIX
TKaHel
Boiok- Koctiomuas TKaHb 6e3 KocTioMHast TKaHb ¢ IPOIMUTKOI
Hassanue HUCTBII Tonmux Tlosepx- TPOIUTKH
TKaHH cocTas a TKaHH, HOCTHas Pa?pLIBHaf{ P&prBHOC Pa3pLIBHa${ Harpyska, Pa3pLIBHOC
MM TJIOT-HOCTb, Harpyska, N JutHHEHHe, % N yiuInHeHHe, %
r/m? OchoBa Vrok OcHoBa
CHOBA TOK CHOBA TOK TOK
K TTonun-screp 155.8 526 281 13
OCTIOMHAs 100 % 0.35 154.6 68 94 4 4 494 273 11 8
TKaHb 155.1 506 270 13
(kpynHas 71 06 4 8 1
KJIETKA)
Aprukyn- 70 81 4 1 0
18305
Cpenusist 155,2 509 275 12,3
70 94 4 77 9,7
KocTtromuas IMonm-3cTep 237.8 1001 24
TKaHb 80%, Buckoza | 0.35 237.4 36 41 0 0 1002 - 25
(Kopu4HeBas) 20% 236.9 1001 24
ApTHKyII- 24 84 1 1
19716
29 60 1 1
Cpensist 2374 10,7 1001 24,3
30 62 0,7
Kocriomuas Tlonun-screp 132.7 401 306 11
TKaHp (CHHe- 100% 0.30 131.9 88 94 4 8 399 301 11 7
cepast) 1325 396 304 12
ApTHKyII- 96 01 3 7 8
18763
94 02 3 7 8
Cpensist 132,4 399 304 11,3
93 99 3.3 7.3 77

BaxkHO OTMETUTh, YTO 00pa3oBaHME CKJIAZOK, XapaKTePH3YIOUIMXCS (GOpPMOif, BHIOM, KOIMYECTBOM M BBICOTOM,
HpeCTaBIsIeT CO0O0M, Ha HAII B3TJIILJ, NPeAbICTOpUel (POPMOYCTOHIMBOCTH H3/EINI B KCILUTyaTAl[HOHHBIX ycIoBHsX. [loaTomy
BHUJIbI KOCTIOMHBIX TKAaHEH, MPEICTaBICHHBIX B TaOJl., HCNBITHIBAIM Ha CKIIaJKooOpa3oBaHHe. BaskHO ObIIO BBISIBUTH BIMSHHE
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MPONUTKYU TOJMMEPHON KOMITO3UIKEH yKa3aHHBIX TKaHEH Ha XapakTep Ipoliecca CKIAAKOOOpa30BaHUs B HAIPaBICHUM HUTEH
OCHOBBI 1 YTKa.

Jl1s SKCHEePUMEHTAIBHOTO HMCCIIEA0BaHUsS HCIIOJIB30BANIM LIAPOBYIO IOBEPXHOCTh ¢ paauycoM R=4,6 cM u oOpasiusl
KOCTIOMHBIX TKaHEH B (opMe Kpyra aAuaMeTpoM 22 CM, YTO COOTBETCTBYIOT pAaIMOHAJIbHBIM 3HAYEHHSAM pajuyca Inapa u
pa3mepa o0pasiia, MoTyIeHHbIM ONBITHBIM IyTeM [4].

AHaau3 W pe3yabTaThl. Kak CBUIETENBCTBYIOT ONBITHBIE JAHHBIC, IPU KOHIEHTPAIMH MOJIUMepHOH kommosunun 0,5
I/ KOJIMYECTBO CKIAJ0K Y HeoOpaboTaHHBIX 00pa3loB OOJIbIIE, YeM Yy MPOMUTAHHBIX (pHC.3), YTO MODKHO MOBIHUATH U Ha
(hopMOyCTOHUMBOCTG M3/ENHS TPH 3KCIUTyaTannd. C MOBBIICHHBIM COAEPKaHHEM KOHIEHTPAIUH ITOJMMEPHOH KOMITO3HINH
(o6pazmsr Nel u 3) 0Opa3nsl ¢ MPONMUTKONW HE CKIOHHBI 00pa3oBBIBATH CKIIAIKH, a 00pasmbl 0e3 mporutky (puc. 4) obpasyor
CKJIQJIKH, TpaHcopmupys obpasen B paznudnyio ¢opmy. Takum oOpa3oM, Bu3yasibHas OllEHKa 0OpabOTaHHBIX KOCTIOMHBIX
TKaHEHl IIOKa3aia 3aMeTHOE INPEUMYILIECTBO MCIONB30BAaHMS XHMHYECKHX MpernaparoB Uil (HOpMOYyCTOHUMBOH 00pabOTKH
LIBEHHBIX M3JENUH Yepe3 Mporece CKIaJKoo0pa3oBaHus, SBISIOMErocs HaYalbHBIM IIPU3HAKOM IIOTEPH YCTOWYHUBOCTH (HOPMBI
MaTepuasoB.

TpaauioHHBIX CIIOCO0 HpHIaHus GOPMOYCTONYUBOCTH AeTajaell MIBEHHBIX W3/CNUil 1yOIHPOBAaHUEM TEPMOKICEBBIMU
MPOKJIAJOYHBIMA MaTepHajlaMH HMeeT psA HEeIOCTaTKOB, B YACTHOCTH, YBEIMYMBAETCS Macca W3JelHs, B IIpolecce
SKCIUTyaTallid JyOJMpOBaHHbBIC NETald IOCTENCHHO TEPSIOT NPUJIAHHYI0 O00BbEeMHYI0 (GOpPMYy B CBSI3M C BO3BpAILCHHEM B
HMCXOJIHOE TNIOCKOE COCTOsIHUE [5].

OTH HEAOCTAaTKH HamOoJjee YCIEUIHO MOTYT OBITh MPEOIOJICHBl TPUMEHEHHEM XHMHUYECKOH TEXHOIOTUH 00paboTKH [6,
7.

Puc.3.  CpaBHuTenpHas
CKJIaJTKOOOpa30BaHus
Ne 2 mo ocHoBe
MPONKUTKON (a) U 0e3 MPONUTKH
(6) pu moBeIeHUK MaTepHaia Ha
MTOBEPXHOCTH mapa.
KoHueHTpanus TIOJTUMEPHOM
Kommo3uiuu - 0,5 r/m.

Puc.4.  CpaBHuTenbHas
KapTHHA  CKJIQJIKOOOpa30BaHMs
obpasja Ne 1 mo ocHoBe
nponutkol (a) U 0e3 MPOMUTKU
(0) mpu moBeieHNM MaTepuaa Ha
TIOBEPXHOCTH mapa.
Konuenrpanus MOJIUMEPHOU
KOMIIO3HUIHH - 60 /7.
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0)

Pe3ynbTaThl HACTOSIIMX MCCIIENOBAHUI MOATBEPKIAIOT LIENIECOO0PAa3HOCTh MCIOIb30BAHUS COBPEMEHHBIX XUMHYECKHX
TIpenapaToB IS MpUAAHAS (GOPMOYCTOHYMBOCTH ¥ CHHKEHHST MACCHI IIBEWHBIX M3/ICITHH.

BoiBoabl u npemioxkenus. CxiagxooOpa3oBaHHE M3Y4EHO AN y4acTKa TKAHEBOH 00OJIOUKH, CMOJEIMPOBAHHOH Kak
JIBYXOIIOPHBIN CTEPIKEHB C MIAPHUPHO 3aKPEIUICHHBIMI KOHIIAMU M C ABYMS 3allleMJICHHBIMU KOHIIAMH MaTepHajIoB.

DopMHPOBaHHE CKIAAKU U MOTEPS YCTOHYUBOCTH IPOUCXOAUT B MOMEHT HMPEBBILICHUS KPUTHYECKOTO 3HAUYCHHUS OCEBOTO
CKMMAIOIIETO YCHIIUS Ha CTEPIKCHb.

DKCIepUMEHTAIFHO II0Ka3aHO, 4TO 00paboTka KOCTIOMHBIX TKaHeH MOJMMEPHOH KOMIIO3MIMEl IpPUBOANUT K
YBEJIMYEHHIO Pa3pbIBHOTO YCWIIHS U PA3PBIBHOIO YUIMHEHHUS 110 OCHOBE M yTKY. I1OBBIIICHHbIC 3HAYEHHUS Pa3pbIBHON HArPY3KH
HPUBOAT K MEHBIIEH CTENEHH CKIIAJIKOOOpa30BaHNsI MATEPHAJIOB.

BusyaJbHy0 OLCHKY CKJIaJKOOOpa30BaHMS MOXKHO OCYIIECTBUTh pa3MELICHHEM oOpaslia MaTepHaloB Ha IIape, 4bs
MOBEPXHOCTh SIBJICTCS HE Pa3BEepPTHIBAEMOI M MMOITOMY OOOCHOBAaHHO NPHHUMAETCSl KaK OIOpHAas MOBEPXHOCTh (PUTYpHI, Ha
KOTOpOH paccMaTpuBaeTcsi OBEICHHE MaTepuala.

JUTEPATYPA

1. Tlantenees B.H., Jlonangua W.B., ByzoB B.A. O cknaakooOpa3oBaHud ¥ (OPMOYCTOMYMBOCTH MaTepHana B OMICKIE
//V13B.By30B. TeXHOIOTHSI JIETKOW MPOMBIILIEHHOCTH.-MockBa, 1975.-Ne3-C.53-58.

2. Jlomanmma U.B. Pacuer 006onouek M pa3sBepTOK OJEKIBI MPOMBIIUIEHHOTO Ipou3BoAcTBa.-M: Jlerkas u muineBas

TIPOMBIIIIEHHOCTH, 1982.-168c.

Buprep U.A., Masmoros P.P. Conporusnenue MatepuainoB.-M.: Hayka, 1986.-560c.

4. Kopuunosa H.JI., T'openosa A.E. K Bonpocy y4dera popMOBOYHBIX CBOHCTB MaTepHalIOB IPH MTPOSKTHPOBAHUH OJEKIBI //
V13B. By30B. TeXHOIOrHS TEKCTUIIBHO NpOMBIILIeHHOCTH.-MockBa, 2007.-Ne 6¢ (304).-C.86-88.

5. Porosa A.Il., TabakoBa A.U. M3rotosieHne oxex bl HOBBILIEHHOH GopmoycToitunBocti. —M: Jlerkas ungycrpus, 1979. -
184 c.

6. Becenor B.B. Komorunosa I'.B. Xummuzamus TEXHOIOTHYECKHX IIPOLECCOB HIBEHHBIX Npennpustii.-MiBanoBo: UI'TA,
1999.-424 c.

7. KomapoBa A.A., Becenor B.B. lcrnonb3oBaHne COBPEMEHHBIX XHMHYECKHUX MpeEnapaTtoB s (HOPMOYCTONUHBOMN
00paboTKN mIBeWHBIX u3fenuidi // M3B. By30B. TeXHOIOTHS TEKCTHIIFHON NMpOMBIIIIEHHOCTH.-MockBa, 2009.-Nel1(313).-
C.89-91.

@

-352 -



O‘ZBEKISTON MILLIY
UNIVERSITETI
XABARLARI, 2024, [3/1/1]
ISSN 2181-7324

KIMYO
http://journals.nuu.uz

Natural sciences

YK 615.322:547.913+543.544.45
Oiiounxon ACKAPOBA,
Ilpenooasamens Hamanzancko2o UHHCEHEPHO-MEXHONOSUYECKO20 UHCIMUMYMA
E-mail: oydinasgarova90@gmail.com
TI'ynnoza HKPOMOBA,
Hoxmopanm Hamanzanckozo 20cyoapcmeennozo ynusepcumema
E-mail: gulnoza.ikromova2298@gmail.com
Myxammaorcon ’KYPAEB,
Jlokmopanm uncmumyma xumuu pacmumenvhulx sewgecmes um. akaod. C.FO. FOnycosa AH PV3
E-mail: muhammadjon_jurayev@mail.ru
Opkun BOTHPOB,
Ipogheccop uncmumyma xumuu pacmumenvhvix sewecms um. akad. C.FO. IOnycosa AH PY3
E-mail: botirov-nepi@mail.ru

oo peyensueii npogeccopa uncmumyma xumuu pacmumenvuvix eewecms um. axad. C.FO. FOwycosa AH PY3, ooxmopa
xumuueckux nayk H.Ill. Pamaszanosa

HAPLOPHYLLUM ACUTIFOLIUM O‘SIMLIGI YER USTKI QISMI EFIR MOYINING KIMYOVI1Y TARKIBI
Annotatsiya

Toshkent viloyati Bo‘stonliq tumani hududida o‘sadigan Haplophyllum acutifolium (DC.) G. Don fil. o‘simligining yer ustki
gismidan gidrodistilatsiya usulda ajratib olingan efir moyining kimyoviy tarkibi o‘rganildi. GX-MS usulida efir moyi tarkibida
74 ta komponent mavjudligi va bu efir moyi massasining 94.5 foizidan iborat ekanligi aniglandi. Efir moyi tarkibida seskiterpen
uglevodorodlar (51.2%) va oksidlangan seskiterpenlar (19.0%) migdori yuqoriligi isbotlandi. Efir moyningi asosiy komponentlari
a-elemol (12.6%), germakren B (12.5%), B-karyofillen (8.4%), 3-metil-2-butenal (4.9%), germakren D (4.5%), 8- kadinen
(3.1%), 6-selinen (3.0%), spatulenoldan (2.4%) iborat.

Kalit so‘zlar: Haplophyllum acutifolium, efir moyi, kimyoviy tarkibi, germakren B, a-elemol, B-kariofillen, 3-metil-2-butenal,
germakren D, §- kadinen.

CHEMICAL COMPOSITION OF THE ESSENTIAL OIL OF THE ABOVE-GROUND PARTS OF HAPLOPHYLLUM
ACUTIFOLIUM
Annotation

The component composition of the essential oil obtained by hydrodistillation from the aerial part of the plant Haplophyllum
acutifolium (DC.) G. Don fil., growing on the territory of the Bostandyk district of the Tashkent region. In the composition of the
essential oil from the aerial part, 74 components were identified by GC-MS, which is 94.5% of the mass of the oil. It has been
established that sesquiterpene hydrocarbons (51.2%) and oxidized sesquiterpenes (19.0%) predominate in the essential oil
composition. The main components of the essential oil are a-elemol (12.6%), germacrene B (12.5%), p-caryophyllene (8.4%), 3-
methyl-2-butenal (4.9%), germacrene D (4.5%), 8-cadinene (3.1%), 8-selinene (3.0%), spatulenol (2.4%).

Key words: Haplophyllum acutifolium, essential oil, component composition, germacrene B, a-elemol, p-caryophyllene, 3-
methyl-2-butenal, germacrene D, §- cadinene.

XAMMYECKHIA COCTAB 3®HAPHOI'O MACJIA HAI3EMHOM YACTHU HAPLOPHYLLUM ACUTIFOLIUM
AHHOTaLUs

V3yueH KOMIOHEHTHBIN cocTaB d(HPHOTO Macnia, MOJYYSeHHOIO METOJOM THAPOMUCTHULIINYM U3 HAJ3eMHOI YacTH pacTeHHs
Haplophyllum acutifolium (DC.) G. Don fil., npouspacratomeit Ha Tepputopuu BocraHmpIKcKoro paiioHa TalrkeHTCKOM
obmactu. B cocraBe sdupHOro Macima u3 HamzemHoH wactn MeromoM I'X-MC wmpeHTHdHIMpPOBaHO 74 KOMIIOHEHTa, 4YTO
cocraBimsier 94.5 % OT Macchl Macia. YCTaHOBJEHO, 4TO B COCTaBe S(MPHOTO Maciia MpeobnagarT CeCKBHTEPIICHOBBIC
yrieBomoponsl (51.2%) n oxucnennsie ceckBurepneHs! (19.0%). I'maBHBIMH KOMIOHEHTaMH 3(QHPHOTO Macia SBISIOTCS O-
anemon (12.6%), repmakpen B (12.5%), B-kapuodumien (8.4%), 3-metun-2-6yrenans (4.9%), repmakper D (4.5%), 8-kanuHeH
(3.1%), 6-cenuuen (3.0%), cnarynenod (2.4%).

KuaroueBbie ciaosa: Haplophyllum acutifolium, sduprHoe Mmacimo, KOMIOHEHTHBIH cocTaB, repMmakpeH B, o-smemon , f-
KaprouIeH , 3-MeTui-2-0yTeHans , repMakpeH D, 6-kaauHeH.

Beenenmne. Pacrenus poma Haplophyllum A. Juss (cemeiictBo Rutaceae) B MmupoBom Maciirabe mpeacTaBieHbl 0koo 70
BHJIaMH, KOTOpBIE pacrpocTpaHeHsl oT Cpenm3eMHOMOpbs 10 3amanHoit Cubupu. Ha teppuropun crpan LleHtpansHoit A3znun
npouspacrator 23 Buma Haplophyllum, B tom umcme 16 - B VY36ekucrane [1]. Paszmuunsie Bumsr Haplophyllum wnznasua
IPUMEHSIOTCS. B HAPOAHON MEAMIMHE JUTsl JIeUeHHs] KOXKHBIX, HEPBHBIX 3a00JIeBaHHUil, a TaKKe B Ka4eCTBE MPOTHUBOSAUS MPH
OTpaBIICHHUSIX, JKAPOIOHIKAIOIIETO, OOJICYTOISIOIEr0, CIaOUTENFHOTO CPECTRA, IIPU 3a00JCBaHMAX JKETyIKa U cele3eHkH [2].
[TosTOMy OHHM NpPHBJIEKAIOT BHUMaHHE HCCIIEAOBaTe]eil B KauecTBE MOTCHIMAIbHBIX MCTOYHMKOB OHOJNOTHYECKH AKTHUBHBIX
3(UpPHBIX Macels, aJKaJOMIOB, KyMapuUHOB, (JIABOHOMIOB, JIUFHAHOB W JPYrHX BELIECTB, oOJajga- IOMMX LEHHBIMH
(hapMaKoJIOTHUECKUMHU CBOMCTBAaMH [2].
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Haplophyllum acutifolium (DC.) G. Don fil. npouspacraer Ha MyCTBIHHBIX CKJIOHaX XOJMOB W HH3KOTOPHii, Ha
TJINHUCTBIX, JIECCOBBIX, MEIKO3EMUCTBIX M KaMEHHCTBIX CKJIOHAX MPEAropuil u cpegHero mosca rop. KpymnHsle ecTecTBEHHbIE
3apociu H. acutifolium ormeuenst B HekoTOphIX paiionax Camapkanzickoii, Kamkanapeunckoii 1 CypXaHIapbUHCKOM 00IacTeid.
OtBap pacTeHHs B HapOJHOH MeIUIMHE HUCIIONIB3YIOT NpH 3yOHOIT 00, 3a00I€BaHMAX KETyIKa, METEOPH3Me, HapyKHO — TIPH
yecotke [2].

W3 HamzemHoil yactu pactenus H. acutifolium Beigenens! ankanonmasl, JUTHAHBL, CTEPHUHBI, TEPICHOUIBI, KapOOHOBBIC
kucnothl [2]. Usyuen cocras apuproro macna H. acutifolium, npouspacraromero B Upane [11].

OtanonbHbI SkcTpakT H. acutifolium o6namaeT HUTOTOKCHYECKOH aKTHB- HOCTBIO, YTO OOYCIIOBICHO BBICOKUM
cofep)kaHHeM ajikanounoB [12]. Ankamouapl aKyTMH W TamiakyTHH E, BbIeleHHbIE W3 JAHHOTO DPACTEHUs, HPOSBIUIN
YMEpPeHHYIO aHTHIUIa3MOJUATIBHYI0 aKTHBHOCTH [13]. DymecMmH M TamioTHH-A Takke 001afaloT MpPOTHBOTPUOKOBOH M
GakrepuLuIHON akTUBHOCTHIO B oTHOwmeHnu Candida albicans, Aspergillus flavum, Salmonella typhi, Klebsiella pneumonia u
Fusarium oxysporium [9].

C menblo Moncka OMOIOTHYECKN aKTHBHBIX COCIMHEHUH M N3BICKaHMUsI BO3MOXHOCTEH HX IPaKTHIECKOTO HCIIOJIL30BaHNUS
HaMH M3y4eH COCTaB 3(UPHOTO Macia U3 Haa3eMHo# yactu H. acutifolium.

JKcnepuMeHTaNbHasl YacTh. VICrop30BaHHas B HacToOsIel pabore Haa3emHas dacth H. acutifolium, 3aroropiena B
Tepros IBETeHHUs Ha TeppuTopuu bocTanmsikckoro paiiona Tamkentckoil obmactu (Mmai, 2022 r.). Bun npentudummposan
kaHn. Owmon. Hayk O.M. HurmarymiaeB B 1a0OpaToOpHM JIEKapCTBEHHBIX M TEXHHYECKMX pacTeHWd MWHcTHTyTa XMMmHn
pactutenpHBIX BemecTs uM. akaia. C.1O. FOnycosa AH PVY3.

Beigenenue a¢uproro macia 13 300 r ©3MeNbUCHHON BO3LYIIHO-CYX0# HaxzeMHo# wactu H. acutifolium ocymectsisiu
METOZOM THIPOAUCTWIULILAN TMPH aTMOC()EpHOM HaBICHUH, AUCTHUIAT OTOMpasd B TedeHHe 3 4. DQHUpHOE Macio U3
JUCTWIIATA BBIICTHIN JKUIKOCTb—KHIKOCTHOM 3KCTpakIued AuxiopMeTaHoM. PacTBopuTens OTroHsid, 3(QHpPHOE Macio
cymid Oe3BOAHBIM cynb(arom HaTpus. [lomydmnm cBeTNO-KENTOE MACIO € XapaKTEpPHBIM 3amaxoM. DQHUpHOE Macio
XPaHWIOCH B XOJIOIMIbHUKE pH -4 °C 110 HCIOJIB30BAHUSL.

KavecTBeHHBIII U KOJNMYECTBEHHBIH cOCTaB A(pUPHOro Macia ompese- JSUIM Ha XpoMaTo-Macc-crekrpomerpe Agilent
5975C inert MSD/7890A GC. PazneneHne KOMIIOHEHTOB CMECH IPOBOAMIN HA KBAapIEBOW KamWJUIApHON KojoHKe Agilent HP-
INNOWax (30 M x 250 MM * 0.25 MkM) B TemnepaTypHoM pexume: 60 °C (2 mun) — 4 °C/mun 1o 220 °C (10 mun) — 1 °C/MuH
10 240 °C (10 muH). O6BbeM BHOCHMOIA IPOObI cocTaBisit 1.0 MKM, CKOPOCTh MOTOKA MoaBMKHOM (asbl (Hz) — 1.1 mu/mun. EI-
MS cnekrpsl ObUIHM HONy4YeHB! B quanazone m/z 10-550 a. e. M. KoMIoHeHTH! MIeHTHUINPOBAIN HA OCHOBAaHWM CPaBHEHHMS
XapaKTEPUCTHUK MAcC-CIIEKTPOB C JaHHBIMH 3IeKTpoHHBIX Oudarortek (Wiley Registry of Mass Spectral Data-9th Ed. NIST Mass
Spectral Library, 2011) u cpaBHenus unaekcoB yaepskuBanus (MY) coequHeHHiH, ONPEEICHHOrO 0 OTHOLICHUIO K BPEMCHH
yaepxuBaHusi H-ankaHoB (Co—Csz), a Taroke M3yYeHHs MX MacC-CIIEKTPANbHOM (parMEeHTalny C TAKOBBIMH OIMCAHHBIMH B
mureparype  [14]. KonmduecTBeHHOE — CcOmep)kaHHe KOMIIOHEHTOB O(HUPHBIX Macel BBUHCISUIA W3 IUIOLIajgei
xpomarorpaduuecknx MuKoB.

PesyabTaThl u o6cy:xkaenune. B cocraBe apupHOro Macna u3 HagzeMHoil gacti MetonoM ['X-MC uneHTHQHIMPOBAHO
74 xommoHeHTa (pucyHOK 1), uTo cocTtaBisieT 94.5 % oT mMacchl Macia (tabut. 1). [Ipu 3ToM ycTaHOBICHO, YTO 3hUpHOE Macio H.
acutifolium siBnsiercst GoraThIM HCTOYHUKOM TEPIECHOB U B €€ COCTaBe MPeoOIaaloT CECKBUTEPIICHOBEIE YriieBoopoas (51.2%)
U OKHCIIeHHBIe ceckBuTeprieHsl (19.0%), Toraa xak cojep)kaHiue MOHOTEPIICHOB M OKHCIICHHBIX MOHOTEPIIEHOB COCTABIISIET BCETO
6.4 1 7.6% cootBeTcTBEeHHO (TAbMI.1).
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Pucynok 1. Xpomatorpamma s¢uproro Macia Haazemuoii uacta H. acutifolium
[1aBHBIMK KOMIIOHEHTaMH 3(QUpPHOro Macia sBisores o-semon (12.6%), repmakpen B (12.5%), B-xapuoduiien
(8.4%), 3-meruin-2-6yrenanb (4.9%), repmakpen D (4.5%), o-kamunen (3.1%), J-cemuuen (3.0%), cmarymenon (2.4%), 8-
u3onponui-5-metii-2-meruien-1,2,3,4,4a,5,6,7-oxkrarunponadramus  (2.4%), B-symecmon (1.7%), (E)-2-T'ekcenans (1.5%),
mmmoHeH (1.5%), a-synecmon (1.5%), nurponemon (1.4%), B-perxomn (1.4%).

Ta6muua 1. KommnonenTtHslit cocraB a¢upHoro macnia Haxzemuoi yactu Haplophyllum acutifolium

KommoHeHTsI BY ny Copepsxanue, %
B-TInnen 2.755 1137 0.3
a-Oesanpen 2.794 1140 0.6
a-TepruHeH 2.955 | 1152 0.1
3-Metun-2-6yreHans 3.169 | 1169 4.9
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Jlumonen 3.214 1172 1.5
Cabunen 3.344 1182 0.5
(E)-2-T'excenains 3.454 1191 15
y-Tepruuen 3.900 1217 0.2

n-Iumen 1235
4.269 0.6

TepnuHonEH 1248
4.521 0.6

(Z)-3-Texcenon 1340
6.526 0.8
(E)-2-T'ekcenon 7.095 1363 0.1
Dypdypars 8312 1411 03

JInnanoon 1508
10.951 0.6
He unenTuduumpoaso 11.184 1517 02
B-Kapuopumnen 12.102 1550 8.4
ApoMmajienper 12.212 1567 1.2

Aunerar UMTPOHENIONA 1575
12.801 0.1
He nnentudunuposano 13.325 1594 2.1
1,4,7-LlnknoyHaekaTpueH 13.913 1616 12
Menra-1,4,8-tpuen 14.095 1622 0.3
n-Menra-1,8-uen-4-omn 14.411 1634 1.3
a-Myponen 14.508 1638 0.8
B-Denxon 14.780 1648 1.4
I'epmakper D 15.026 1657 4.5
a-Amopden 15.175 1662 0.1
S-Kamunen 15.265 1665 0.7
Kanapen 15.595 1677 1.1
8-Kaauuen 16.300 1703 3.1
Tlurpouenion 16.695 1718 14
He unentudunmposano 17.374 1744 0.4
I'epmaxpen B 17.989 1768 12.5
TekcaHOBast KHCIOTA 18.409 1784 0.1
2-(4-Mernndennn)nponan-2-o1 18.513 1788 13
Bewnsunosblii ciupt 18.894 1802 >0.1
a-Vnanren 20.479 1865 >0.1
p-Honon 20.680 1873 >0.1
AnnoapmajieHipes 21.566 1908 2.5
1,1,6-TpumeTnnteTpannn 22.232 1935 0.4
a-I'BaeH 22.885 1962 0.4
Dpemoduiien 22.982 1966 >0.1
a-Amopden 23.461 1986 0.5
§-Kajunen 23.700 1996 0.2
a-Diemou 24.302 2021 12.6
B-Maanuen 24.451 2028 0.3
y-Bucabosen 24574 2033 15
CraryneHosn 25.111 2056 2.4
3-CenuHen 26.113 2099 3.0
y-Kamuuen 26.243 2105 0.5
He nnentuduuuposano 26.372 2110 1.2
B-Kannuen 26.527 2117 1.0
He unenTnduuupoBato 26.767 2128 1.1
Kapsaxposn 26.986 2138 0.6
a-Dynecmon 27.239 2149 15
B-Dynecmon 27.336 2153 17
1,2,3,5,6,7,8,8a-Okrarnapo- 1-metni-6-mernieH-4-(1-metnnstin ) Hapranns 27.478 2159 24
He unentndunmposano 27.789 2173 0.2
(+)-Jlenen 27.840 2176 0.2
Apwucron-1,9-nnen 27.996 2182 0.6
Spemodren 28.332 2197 0.4
Kapuodumnen-(11) 28.649 2212 0.5
p-Cenunen 29.548 2254 0.2
p-Barupenen 29.859 2268 0.5
1-JIe30KCHKANCH MO 30.395 2293 0.9
4-Bunnnderon 30.635 2304 >0.1
B-Tlanacuncen 37.252 2635 1.2
TTaTbMHTHHOBAS KHCIIOTA 40.875 2833 0.5
Monomepnenwt 6.4
Oxucnennsie monomepnenst 7.6
C - . 51.2
Okucnennvle ceckeumepnennt 19.0
Jpyeue 10.1
Bcezo: 94.5

Ipumeuanus: BY - Bpems ynepxuBanus, 1Y - HHAEKC yIep>KUBaHUS, TIPABEICHEI KOMIOHEHTHI ¢ coxepkanneM=>0.1%
B IOPAJIKE YBEIUYCHUS BPEMEHH YAEPKUBAHUS

MaXOpHBIH KOMIOHEHT 3(UPHOro Macia 0-3JeMOJ SBJSETCS OCHOBHBIM KOMIIOHEHTOM 3¢upHoro macia Maclura
pomifera, K0Topoe HCIOJIB3yeTCs B KQUeCTBE PENEIUICHTa OT HACEKOMBIX [17]. 0-Diemoi Taxke NpUMEHseTcst B aphroMepuH,
apoMaTH3aTopax CBe4ax, MblIe, Kpackax M KocMeTndeckux npoxaykrax [18]. 'epmakpen B o6nasaet npoTHBOBOCIANNTENEHBIMY,
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aQHTUOAKTe- PUANBHBIMH, NPOTHBOTPUOKOBBIMH CBOWCTBAMH M €r0 MCHOJB3YIOT IUII MECTHOTO IPUMEHEHHsS Ha IOpe3bl,
LapanuHbl Wi passl [19].

Cocras s¢uproro macna H. acutifolium, npouspacraromiero B Y30ekucrane, OTJIHYAETCS OT COCTaBa 3(UPHOTO Macia
pacTCHus, IMpouspacTaroumero B I/IpaHe, YTO, BEPOATHO 06y0J'IOBJ'[eH0 TMOYBCHHO-KIIMMATHYCCKUMU  YCJIOBUSAMU [1 1]
JIOMHHHPYIOIIUME KOTIOHeHTamu 3¢upHOoro Macia H. acutifolium, npouspac- raromero B Upane, siBisirotest o-kaauaeH (25.1 %),
B-enpen (19.1 %), cabunen (8.1 %), 8, 14-ueapenokcun (5.5 %) u repnun-4-01 (5.7 %).

3akmaouenne. Ha ocHOBe PE3YIBLTATOB UCCIICNOBaAHNA YCTAHOBJICHO, YTO B COCTaBE 3(1)I/IpH01"0 Macia u3 HaI[?,eMHOﬁ HacTHu
Haplophyllum acutifolium, mony4eHHOro MeTOMOM THAPOIMCTHIUIAIMH MPEOOIAqalOT CECKBUTEPIIEHOBBIC YIIICBOIOPOABI H
OKHCIICHHBIE CECKBUTEPIICHBI. [ TaBHBIMU KOMIIOHEHTaMHU d(HUPHOTO Macia sBJstoTest o-amemod (12.6%), repmaxpen B (12.5%),
B-xapuoduiien (8.4%), 3-merun-2-6yreHans (4.9%), repmakpe D (4.5%), d-kanuHeH (3.1%), 5-cenunen (3.0%), cnaryineHox
(2.4%).
JUTEPATYPA

1. Salvo G., Manafzadeh S., Ghahremaninejad F., Tojibaev K., Zeltner L., Conti E. Phylogeny, morphology, and
biogeography of Haplophyllum (Rutaceae), a species-rich genus of the Irano-Turanian floristic region. Taxon. 2011. Vol.
60. Pp. 513-527.

2. Pacturensubie pecypcsi CCCP: I[BeTkoBEIe pacTeHHs, MX XHMHUYECKHI cocTaB, ucroib3oBaHHe. CemetictBa Rutaceae-
Elaeagnaceae. JI. 1988, c.12.

3. Mohammadhosseini M., Venditti A., Frezza C., Serafini M., Bianco A., Mahdavi B. The Genus Haplophyllum Juss.:
Phytochemistry and Bioactivities — A Review. Molecules. 2021. Vol. 26. Pp. 4664-4679.

4. Becconoa M.A. XunomHoBbIe ankamouasl ponos Dictamnus, Haplophyllum. Urtorn uccnemoBaHusi ankaaoHmIOHOCHBIX
pacrenuii. Tamkent: ®an 1993, ¢. 62-91.

5. Eshonov M.A., Rasulova Kh.A. Acutinine — A New Quinolin-2-One Alkaloid from Haplophyllum acutifolium. Chem. Nat.
Compd. 2020. Vol. 56. Pp. 509-510.

6. Eshonov M.A., Rasulova Kh.A., Turgunov K.K. et al. New Quinoline Alkaloid Acusine and Crystal Structures of N-
Methyl-2-Phenylquinolin-4-one and Pedicine from Haplophyllum acutifolium. Chem. Nat. Compd. 2020. Vol. 56. Pp.
1102-1105.

7. Razakova D.M., Bessonova I.A., Yunusov S.Y. Components of Haplophyllum acutifolium . Chem. Nat. Compd. 1986. Vol.
22. Pp. 363-364.

8. Sadikov Y.J., Hojimatov M. Alkaloids of Haplophyllum acutifolium (DC) G. Don. Fil. Plant Resour. 1988. Vol. 24. Pp.
77-81.

9. Ali M.S., Fatima S., Pervez M.K. Haplotin. A new furanoquinoline from Haplophyllum acutifolium (Rutaceae). J. Chem.
Soc. Pak. 2008. Vol. 30. Pp. 775-779 .

10. Ali M.S., Pervez M.K., Saleem M., Tareen R.B. Haplophytin A and B: alkaloidal constituents of Haplophyllum
acutifolium. Phytochemistry. 2001. Vol. 57. Pp. 1277-1280.

11. Asili J., Fard M.R., Ahi A., Emami S.A. Chemical composition of the essential oil from aerial parts of Haplophyllum
acutifolium (DC.) G. Don from Iran. J. Essent. Oil-Bear. PI. 2011. Vol. 14. Pp. 201-207.

12. Varamini P., Doroudchi M., Mohagheghzadeh A., Soltani M., Ghaderi, A. Cytotoxic evaluation of four Haplophyllum
species with various tumor cell lines. Pharm. Biol. 2007. VVol. 45. Pp. 299-302.

13. Staerk D., Kesting J.R., Sairafianpour M., Witt M., Asili J., Emami S.A., Jaroszewski J.W. Accelerated dereplication of
crude extracts using HPLC-PDA-MS-SPE-NMR: Quinolinone alkaloids of Haplophyllum acutifolium. Phytochemistry.
2009. Vol. 70. Pp. 1055-1061.

14. Adams R.P. Identification of Essential Oil Components by Gas Chromatography/Mass Spectrometry, ed. 4.1. Allured
Publishing Corporation, Carol Stream, Illinois, 2017, pp. 804.

15. Babushok V.I., Linstrom P.J., Zenkevich 1.G.J. Retention Indices for Frequently Reported Compounds of Plant Essential
Oils. Phus. Chem. Ref. Data. 2011. Vol. 40. Ne4. 043101.

16. Babushok V.I., Andriamaharavo N.R. Use of large retention index database for filtering of GC-MS false positive
identifications of compounds. Chromatographia. 2012. Vol. 75. Pp. 685-692.

17. Carroll J. F., Paluch G., Coats J., Kramer M. Elemol and amyris oil repel the ticks Ixodes scapularis and Amblyomma
americanum (Acari: Ixodidae) in laboratory bioassays. Exp Appl Acarol. 2010. Vol. Pp.383-392.

18. Bhatia S.P., Letizia C.S., Api A.M. Fragrance material review on elemol. Food and Chemical Toxicology. 2008. Vol. 46
(11). Pp. S147-5148.

19. Lipids and essential oils as antimicrobial agents. Ed. H. Thormar. A John Wiley and Sons, Ltd., Publication, 2011, 315 p.

- 356 -



O‘ZBEKISTON MILLIY
UNIVERSITETI
XABARLARI, 2024, [3/1/1]
ISSN 2181-7324

KIMYO
http://journals.nuu.uz

Natural sciences

UO‘T: 543.552.054.669.669.213
Dilsora AXMADOVA,
O zbekiston Milliy universiteti tayanch doktoranti
E-mail: dilsoraaxmadova@gmail.com
Nigora QUTLIMUROTOVA,
O zbekiston Milliy universiteti professori, k.f.d
Dilnoza ISMOILOVA,
O zbekiston Respublikasi O ‘simlik moddalar kimyosi instituti dokrotanti, PhD
Nargiza ATAKULOVA,
Toshkent Politexnika universiteti Olmaliq filiali, dots.v.b.si
Aziza ABDIRAXMONOVA,
O zbekiston Milliy universiteti talabasi

O zMU kimyo fakulteti organik kimyo kafedrasi professori, k.f.d. Yuldasheva M.R. - tagrizi asosida

ELABORATION OF A METHOD FOR INVERSION VOLTAMMETRIC DETERMINATION OF Au (I11) IONS
USING A MODIFIED ELECTRODE WITH D378 (4-AMINO-5-(2-AMINOPHENYL)-2,4-DIHYDRO-3H-1,2,4-
TRIAZOL-3-THIONE)

Annotation
A method for the inversion voltammetric determination of Au(lll) ions from solution using a graphite electrode modified with
D378 (4-amino-5-(2-aminophenyl)-2,4-dihydro-3H-1,2,4-triazol-3-thione) has been elaborated. Optimal condition of electrode
modification: mass ratios of reagent D378 and plasticiser and graphite 1:1:0.5:0.01, at this it was possible to determine ions
Au(I1l) in the background electrolyte (NH4)2SOa. The results were compared with those obtained with the graphite electrode.

Key words: gold, inversion voltammetry, modified electrode, graphite electrode.

PA3PABOTKA METOJA UHBEPCHUOHHO-BOJIbTAMIIEPOMETPUYECKOI'O ONPEJAEJTEHUSA HOHOB Au
(111) C ©ICTOJBb30BAHUEM MOJAU®UITUPOBAHHOI'O DJIEKTPOJA D378 (4-AMHUHO-5-(2-AMUHO®EHNI)-
2,4-TMI'NJAPO-3H-1,2,4-TPUA30.I-3-TUOH)

AHHOTAIHS
Pazpaboran MeTon WHBEpCHOHHO-BOJbTamIiepoMeTpudeckoro ompexaeneHns uoHoB Au(Ill) m3 pactBopa ¢ mcmoibp30BaHHEM
rpaduToBOrO MEKTpoaa, MoauduIHpoBaHHOrO peareHroM D378 (4-amuHo-5-(2-amunodennn)-2,4-muruapo-3H-1,2,4-tpuaszon-
3-tnoH). OnTUManpHOE yCJIOBHE MOAM(MDHUKALMY 3JIEKTPOJA: MAacCOBOE COOTHOIIEHHe peareHta D378 u mmactudukaropa u
rpadural:1:0,5:0,01 mpu stom wonsl 3omorta(Ill) ymamoce ompemenuts B (ouoBom 3ekrponure (NHs)2SO4. TMomyuenubie

pe3yabTaThl CPABHEHBI C TAKOBBIMH, MOTYYEHHBIMU Ha TPadUTOBOM DJIEKTPOJIE.
KunroueBbie c10Ba: 3010T0, MHBEPCHOHHAS BOIBTAMIIEPOMETPHS, MOAU(MHUIUPOBAHHBII IIEKTPO, TPadUTOBBIHA >IEKTPO.

Au (I11) IONINI D378 (4-AMINO-5-(2-AMINOFENIL)-2,4-DIGIDRO-3H-1,2,4-TRIAZOL-3-TION) BILAN
MODIFIKATSIYALANGAN ELEKTROD YORDAMIDA INVERSION-VOLTAMPEROMETRIK ANIQLASH
USULINI ISHLAB CHIQISH
Annotatsiya
Au(lll) ionini eritma tarkibidan D378 (4-amino-5- (2-aminofenil)-2,4-digidro-3h-1,2,4-triazol-3-tion) bilan modifikatsiyalangan
grafit elektrod yordamida inversion voltamperometrik aniglash usuli ishlab chiqildi. Elektrodni modifikatsiyalashning optimal
sharoitlari: reagent (D378) va plastifikator va grafitning massa nisbatlari 1:1:0.5:0.01ga teng bo’lganda, (NH4)2SOs fon
elektrolitida oltin (111 ionini aniglash imkoniyati yaratildi. Olingan natijalar grafit elektrodi natijalari bilan solishtirildi.

Kalit so‘zlar: Oltin, inversion voltamperometriya, modifikatsiyalangan elektrod, grafit elektrod.

Kirish. Bugungi kunda oltin butun dunyoda tibbiyotda, mikroelektronikada hamda sanoatda keng miqyosda qo‘llanilib
kelinmoqgda. Undan tashqari oltin nanozarrachalaridan og‘ir va zaharli metallar hamda organik moddalarni elektrokimyoviy
aniglashda qo‘llash tobora ommalashib bormoqda. Olmaliq kon-metallurgiya kombinati mis ishlab chigarish zavodida har yili bir
necha ming tonna Pb-Bi li shlam hosil bo’ladi va chiqindiga chiqariladi. Shlam tarkibida qimmatbaho va rangli metallar mavjud
bo‘lib ular, qo‘rg‘oshin va vismut bilan giyin eruvchan birkma hosil gilganligi sababli, ularni ajratish dolzarb muammolardan biri
hisoblanadi. Tadgigot davomida shlam tarkibidagi oltinni aniglash uchun yuqori sezgirlikka ega inversion-voltamperometrik usul
ishlab chiqarilishga garatilgan.

Hozirgi kunga gadar oltinni turli manbalar tarkibida aniglashning turli usullari ishlab chigilgan. Xususan, ssintillyatsion
atom-emissiyasion [1], atom-absorbsion [2], skanerlovchi zond mikroskop yordamida dielektrik gatlamda oltinning yupga
plyonkasi yuzasini tekshirish [3], selektiv ekstraktsion-spektrofotometrik [4], oltin va palladiy guruh metallarini fitosorbent
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yordamida sorbsion-konsentratsion va sorbsion-atom-emission [5] va elektrotermik atom-absorbsion [6] analiz gilish usuli ishlab
chigilgan. Emission optik analiz usullari qgimmatligi tufayli iqtisodiy jihatdan o’zini oqlamaydi. Shuning uchun, so’nggi yillarda
elektrokimyoviy analiz usullaridan foydalanish tobora ommalashib bormogda. Oltinni inversion-voltamperometrik usul bilan
aniqlash imkoniyati o‘rganilgan. Murakkab geologik obyektlarda ham, texnologik eritmalarda ham oltinni keng konsentratsiya
diapozonida aniglash qobiliyati ta'kidlangan [7]. Inversion-voltamperometrik usulni turli xil tanlab ta’sir etuvchan reagentlar
bilan modifikatsiyalangan elektrodlarni qo‘llash orqali takomillashtirilgan va tabiiy obyektlar analiziga qo‘llanilgan [8]. Masalan,
grafit-epoksid smolali kompozid elektrod[9], kumush nanozarrachalarini elektrocho’ktirish usulida adsorbsiyalalanishiga
asoslangan modifikatsiyalangan ko’mir pastali elektrod [10], 2-merkaptobenzoksazol bilan grafit elektrodini epoksid smola
yordamida modifikatsiyalangan [11], uglerod elektrodini vismut bilan kompoziti [12], modifikatsiyalanmagan grafit elektrodi
[13], trafaretli uglerod elektrodlar bilan [14] oltin tutgan kompleks va intermetall birikmalarini, kolloid sistemalar tarkibidan
1.8x108 g gacha bo’lgan miqdorda oltin nanozarrachalarini aniglash amalga oshirilgan. Ishlab chigilgan usulning xatoligi 0.33
dan oshmasligi isbotlangan. Bundan xulosa gilishimiz mumkinki, voltamperometrik analiz usuli oltin va boshga gimmatbaho
metallarni eritma tarkibida aniglashda yuqori samaradorlikka ega va eng magbul usullardan biri hisoblanadi, chunki ularning
migdori na'munalar tarkibida 10 dan 10°M gacha bo‘ladi. Bunday konsentratsiyadagi eritmalarni analiz qilish
voltamperometrik usullarning sezgirligi mos keladi.

Eksperimental gism. Mazkur tadgigot ishida bidistillangan suv, podsho arog‘i, 99.9999 % tozalikdagi oltin quymasi,
epoksid smola, polistirol, D378 (4-amino-5-(2-aminofenil)-2,4-digidro-3h-1,2,4-triazol-3-tion) organik reagent, 99.99% toza
grafit, CS350M EIS potensiostat/galvanostati, fon elektrolitlar va mis simlardan foydalanildi. Tadgiqotni amalga oshirishda
foydalanilgan barcha kimyoviy moddalar va reagentlar yuqori tozalik darajasiga ega bo’lib, qo‘shimcha tozalashlarsiz ishlatildi.
Oltinning standart eritmasini tayyorlash uchun 99.9999% tozalikda oltin quymasini (OOO “GOLD MOON TASHKENT” c.n
A01827 Mr-197.02¢g) podsho arog‘idan (konsentrlangan HNOs : 3HCI) eritilib tayyorlandi. 0,015n li Au(lll) standart eritmasini
tayyorlash uchun analitik tarozida 0.1000g oltin tortib olindi va 3ml podsho arog‘ida eritildi. Eritma deyarli quriguncha 10 dagiga
davomida suv hammomida bug‘lantirildi va 2ml konsentrlangan HCI qo’shib yana bug‘latildi. 1n li HCI standart eritmasi bilan
100ml ga yetkazildi. Tayyorlangan standart eritmadan foydalanish davomida 0.04 n gacha suyultirildi.

D378 bilan modifikatsiyalangan elektrod tayyorlash. Analitik tarozida 1g polistirol, 1g epoksid smolasi, 0.5g grafit
talgoni birgalikda suyuglantirildi. 0.1/0.01g miqdorda organik reagent aralashtirib suyuglangan holida naychaga solib,
konsentlangan HNOs bilan yuvilgan mis sim tushirildi. Tayyorlangan elektrodlar 1 hafta qoldirildi. Shundan so’ng ultratovushli
hammomda 40°C haroratda 20 daqiqa davomida funksional guruhlari faollantirildi.

Fon elektrolitlar tayyorlash. NHsOH, (NH4)2SOa, Li2SO4, Na2SOs va H2SO4 larning 0.1M i eritmalari tayyorlandi.
Analiz natijalari CS350M EIS potensiostat/galvanostatida olindi.

Natijalar va muhokamalar. Modifikatsiyalangan elektrodlarni tayyorlashda komponentlarning optimal nisbatdagi
miqdorlarini tanlandi. Buning uchun dastlab epoksid smola, grafit va polistiroldan 0.5 dan 1.5g gacha bo’lgan diapozonda teng
massa nisbatlarida aralashtirildi. Epoksid smola ko’proq olingan holatlarda aralashma qattiq holatga kelmadi. Grafit miqdori
ko’payib ketganda elektrod yuzasi notekis va mo’rt bo’lib qoldi. Polistirol miqdori katta bo’lganda aralshma tezlik bilan qotib
qolib organik reagentni kiritish imkonsiz bo’lib qoldi. Maqbul miqdor sifatida epoksid smola, polistirol va grafit kukunidan mos
ravishda 1:1:0.5 massa nisbati tanlandi. Ayni nisbatda elektrod yuzasi bir tekis, yorilishlarsiz va optimal vaqt ichida qgattiq holga
keldi. Modifikatsiyalovchi organik reagent uchun maqbul miqdorni tanlash eksperimental yo’l bilan amalga oshirildi. Bunda
0.01, 0.03, 0.05, 0.07, 0.09 va 0.1g massa diapozonida modifikatsiyalovchi reagent saglagan elektrodlar sinovdan o’tkazildi.
Natijalar 1-jadvalda keltirildi.

1 Jadval
Turli migdorda modifikator saglagan elektrodlarning sinov natijalari

Elektrod pastasi komponentlari massasi
g.

m:;g:i(amr N é Elektro‘tkazuv-chanlik, To‘lqin balandligi, h

% @ %,1-108, Cm Mm
g. < =]

g & G
0,01 ] 0.5 81 68
0,03 ] 0.5 77 65
0,05 ji 0.5 60 25
0,07 ) 0.5 41 16
0,09 ji 0.5 32 15
0,1 i 0.5 10 7

Jadvaldan ko‘rinadiki, grafit elektrodni modifikatsiyalashda modifikator D378 ning optimal miqdori 0,01 g ga teng
ekanligi aniglandi va keyingi ishlarda modifikatsiyalangan elektrodlarni tayyorlashda ayni shu migdordagi modifikatordan
foydalanildi. Oltin (III) ionini aniqlashga fon elektrolitlarning ta’siri o‘rganildi. Bunda 10 ml yacheykaga standart Au (III)
eritmasidan 1,0 ml, har xil tabiatdagi fon elektrolitdan 2,0 ml va bidistillangan suv bilan belgisigacha keltirildi va
modifikatsiyalangan va solishtirma yordamchi elektrodlar tushirilib, inversion—voltamperometrik usulda analiz amalga oshirildi,
kislorod to ‘Iqinini yo'qotish uchun azot gazi 5 sekund davomida o ‘tkazilib turildi. Keyingi ishlarda shu fondan foydalanildi.
Au(lll) ionini elektrod yuzasiga adsorbsiyalanish vaqtida piklarning chiziqli o’sib borishi kuzatildi. -0.3volt kuchlanishda,
(NHa4)2S04 elektrolit fonida, ionlarning elektrod yuzasida yig’ilish vaqti 93.6 sekundda oltin ionini aniglashda maksimal tok
miqdoriga erishildi. D378 (4-amino-5-(2-aminofenil)-2,4-digidro-3h-1,2,4-triazol-3-tion) reagent bilan modifikatsiyalangan grafit
elektrodi yarim to‘lqin potensialini aniqglash elektrod jarayonida ishtirok etayotgan elektronlar sonini siklik voltamperometrik
aniglash aniglash amalga oshirildi va oltin(III) ionini aniqlash imkoniyatlari o‘rganildi.

Oltin(I11) ionini aniglash usuli: 10.0ml li yacheykaga 1,0 ml 0,1 mkg/ml oltin(I11) standart eritmasidan, 0,1M ammoniy
gidroksid, 0,1M ammoniy sulfat, 0,1M natriy sulfit, 0,1M sulfat kislota va 0,1M litiy sulfat eritmalaridan 2,0 ml dan solib, hajm
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bidistillangan suv bilan 10.0ml ga yetkazildi. Yacheykaga modifikatsiyalangan, solishtirma va yordamchi elektrodlar tushirilib,
siklik voltamperometrik analiz usulida analitik signallar olindi. Natijalar standart grafit elektrodda olingan analitik signallar bilan
solishtirildi.

oA

NaiSO:  (NHuSO.

o 10 1o 10 10" 10 0o 1o 1o

2-rasm. Oltin (111) ionining D378 li modifikatsiyalangan elektrod bilan siklik voltamperorammasi.

15—

Cw_Au_ NaxSO:  NNH 2SO

10 o o T o= 10" 107 10" 107

3-rasm. Au(lll) ionining standart grafit elektrod bilan aniglash siklik voltamperogrammasi.

2 va 3-rasmlardan ko’rinadiki, modifikatsiyalangan elektrod bilan aniglash mexanizmini topishda siklik
voltamperometrik analiz  usulidan foydalanildi va bunda modifiktasiyalanmagan uglerod elektrodiga garaganda
modifikatsiyalangan elktrodda kuchlanish ammoniy fon elektrolitida -0,09 dan -0,20 volt kuchlanishga siljiganligi, oltinning
modifikatsiyalangan elektrod bilan kompleks hosil bo’lishini isbotlaydi. Bu esa oltinning tio guruh bilan mustahkam kompleks
hosil gilganligini ko‘rsatadi. Xronoamperometrik va xronopotensiometrik analiz usulida elektrod yuzasidagi ishtirok etayotgan
kompleks hosil gilish reaksiyasining tezligi aniglandi bunda 0,2 sekundda borishi aniglandi. Ishlab chigilgan usulning anigligini
baholash magsadida Kiritildi-topildi usulidan foydalanildi. Bunda natijalar tanlangan optimal sharoitlarda olib borildi. Olingan
natijalar 2-jadvalda keltirildi.

2 Jadval

O¢zgaruvchan miqdordagi Au(IIl) ionini modifikatsiyalangan elektrod inversion-voltamperometrik usul bilan
aniglash natijalari

Topildi

Kiritildi Au(lll), mkg
Au(lln), - S Sr
mkg (X #AX;

R=0,95)
0.04 0.038 +0,0093 0.0075 0.2000
0.06 0.057 +0,0074 0.0059 0.001
0.08 0.077 +0,0069 0.0056 0.0072
0.10 0.096 +0.0001 0.0089 0.0093
0.12 0.112 +0,0019 0.0025 0.0022

Jadvaldagi natijalar shuni ko‘rsatadiki, Au(IIl) ionining topilgan miqdori kiritilgan miqdoriga mos keladi, xatolik, 0,33
dan oshmaydi, bu esa ishlab chigilgan usulning yugori aniglikka ega ekanligini ko‘rsatadi.

Ishlab chigilgan usulning selektivligini baholash uchun begona ionlar ta’siri o‘rganildi, unga ko‘ra Cu?* (0.25), Al**

(0.25), Fe* (0.25) Ph?* (0.45) Bi%*(0.35) Zn?*(0.25) va Cd?*(0.25) nishatlarda halagit bermasligi aniglandi. Ishlab chigilgan usul
Au(I1l) ionini inversion-voltamperometrik aniglash usulini Pb-Bi li shlam tarkibiga mos keluvchi model aralashma analiziga
qo’llanildi. 0,08 mkg/ml oltin ioni va turli konsentratsiyadagi begona metall ionlari kiritildi. Tayyor aralashma 4-amino-5-(2-
aminofenil)-2,4-digidro-3h-1,2,4-triazol-3-tion bilan modifikatsiyalangan elektrod yordamida inversion-voltamperometrik tahlil
gilindi. Olingan natijalar 3-jadvalda keltirildi.

3 Jadval
Au(l11) ionini modifikatsiyalangan elektrod bilan inversion-veltamperometrik aniqlash usulini sun’iy
aralashmalar analiziga qo‘llash

Olingan Topilgan _ J—
Aralashma tarkibi, mkg Au(lln) Au(ln) X. X: — X. S Sr AX
miqdori mkg, miqdori mkg, ! ! !
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Cu?* (0.25), AP* (0.25), Fe¥* (0.25) 0.078 -0.001
Pb2* (0.45) Bi**(0.35) Zn®**(0.25) | 0,08 0.075 0.079 -0.004 1.65%10° 0.0002 0.0003
Cd?*(0.25) 0.083 0.004

Natijalar ishlab chiqilgan usul bilan sun’iy aralashma tarkibida oltin(IIl) aniglashda xatolik 0.0308 dan oshmaganini

ko’rsatdi. Bu esa ishlab chigilgan metodni tabiiy obyektlar va sanoat chiqindilari analizida qo’llash imkonini beradi.

Xulosa. Tadgiqgotlardan shuni xulosa gilish mumkinki, optimallashtirilgan sharoitda ((NHs).SOs4 fonida, 93.6

sekundda,10mA, -0.09dan -0.20 volt) oltin (I11) ionini tarkibida tio guruh tutgan 4-amino-5-(2-aminofenil)-2,4-digidro-3h-1,2,4-
triazol-3-tion bilan modifikatsiiyalangan elektrod yordamida inversion voltamperometrik aniglash usulining metrologik
xususiyatlari yugori aniglikga ega ekanligini ko'rsatdi. Ishlab chigilgan metod oltin tutgan tabiiy obyektlarga qo’llashga mos
keladi. Natijada, begona ionlarning halaqit berishi sezilarli kamayadi. Bu elektrodning potensiallar oralig’i 0.2 dan katta
ekanligini va boshga ionlarni ham oltinga halagit bermasdan aniglash imkonini beradi. Inversion-voltamperometrik usul
chigindilar tarkibidan Au(I11) inonining migdori 10-° g/I dan kam bo’lganda ham aniqglashga yordam beradi.
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2-XLORO-N-TOLILATSETAMID IZOMERLARINING BIOLOGIK FAOLLIKLARINI PASS ONLINE DASTURIDA
O‘RGANISH
Annotatsiya

Toluidin izomerlarini xloratsetilxlorid bilan N-xloratsetillash reaksiyasi natijasida sintez gilingan 2-xloro-N-o-tolilasetamid, 2-
xloro-N-m-tolilasetamid va 2-xloro-N-p-tolilasetamidlarining biologik faolliklari PASS online dasturida o’rganilgan. 2-Xloro-N-
tolilasetamid izomerlarining organizmga bo'lgan nojo'ya va zaharlilik ta'sirlari, Pa va Pi giymatlari aniglangan. Bundan tashqari
2-xloro-N-tolilasetamid izomerlarining yurak-qon tomir va gepatobiliar tizimlarga ta'siri, saraton hujayralariga nisbatan
moddaning sitozaharlilikligi natijalari olingan, viruslarga va zamburug’larga qarshi faolliklari o’rganilgan, olingan natijalar
taqqoslangan. Natijalardan ma’lum bo’ldiki 2-xloro-N-o-tolilasetamid va 2-xloro-N-p-tolilasetamidlarining yugoridagi
kasalliklarga biologik faolligi bir-biriga yaqin va ba’zi kasalliklarga faqat bitta izomerda faollik berganligi kuzatilgan.

Kalit so‘zlar: 2-Xloro-N-o-tolilasetamid, 2-xloro-N-m-tolilasetamid va 2-xloro-N-p-tolilasetamid, zaharliliklik, saraton
hujayralari, viruslarga faollik, sitozaharlilik ta’sir.

M3YYEHUE BUOJOIMUYECKOU AKTUBHOCTH U3OMEPOB 2-XJIOP-N-TOJIMJIALIETAMUJIA B
MIPOTPAMME PASS ONLINE
AHHOTaNus

B pesymprare u3ydeHHS TPOAYKTOB pEAKIUH XJIOPALETHINPOBAHHEB HW30OMEPHBIX TOJNYHUAWHOB MOIydeHBI 2-xiop-N-o-
ToNMIaneTaMuaa, 2-xuop-N-M-romunaneramuaa u 2-xiop-N-n-ronmnaneTaMuaa U U3ydeHa X OHOJIOTHYECKass aKTUBHOCTD IO
nporpamme PASS online. BeisiBiieHO OTpHIIATENHOE W TOKCHYECKOE JICHCTBHE H30MepOB XJop-N-Tonumaneramu/ia Ha OpraHusm,
3HadeHus Pa u Pi. JlomomHUTENEHO CpaBHUBAIM BIMSHHE H30MEpOB Xyop-N-Tonmianeramuia Ha CEpACYHO-COCYIHCTYIO H
rernaToOMINApHYI0 CHCTEMBI, PE3YJIbTaThl IIMTOCEXaPTUYHOCTH BEIIECTBA IO OTHOIICHHIO K PAaKOBBIM KICTKAaM, H3Yy4EHO
aKTHBHOCTH B OTHOIIEHWH BHPYCOB W TpHOOB. Pe3ymbrarthl mokaszamy, 4to Xiop-N-o-tommmaneramuabl u  xyop-N-m-
TOJTUJIAIIETAMHUIBI 00J1aJ1atl0T OHOJOTUYECKOW aKTUBHOCTBIO, ONM3KON K yKa3aHHBIM BBIIIC 3a00JI€BaHUSIM, U O0JANAIOT JIUIIIb
OJTHIM M30MEPOM aKTHBHOCTH MPU HEKOTOPBIX 3a00JI€BaHMAX.

KnrwueBbie ciaoBa: 2-xyop-N-o-tonmnaneramun, 2-xi0p-N-M-tomunaneramua u 2-xiaop-N-m-TonunaneraMmus;, TOKCHYHOCTb,
AaKTHBHOCTH B OTHOILICHUH PAKOBBIX KJIETOK, BUPYCOB, IUTOTOKCHYECKOE JIeiiCTBHE.

STUDY OF BIOLOGICAL ACTIVITIES OF 2-CHLORO-N-TOLYLACETAMIDE ISOMERS IN THE PASS ONLINE
PROGRAM
Annotation
Biological activity of chloro-N-tolilasetamide, 2-chloro-N-o-tolilasetamide, 2-chloro-N-m-tolilasetamide, and 2-chloro-N-p-
tolilasetamides were synthesized as a result N-chlorocetilchloride reaction was studied in the PASS online program. The negative
and toxicity effects of chloro-N-tolilasetamide isomers on the body, the values of Pa and Pi, have been identified. Additionally,
the effects of chloro-N-tolilasetamide isomers on cardiovascular and hepatobiliar systems, the results of the cytoseharcity of the
substance in relation to cancer cells, the study of activity against viruses and fungi, and the results were compared. Results were
revealed that chloro-N-o-tolilasetamide and chloro-N-p-tolilasetamides are close biological activity to the above diseases and had
only one isomeres of activity for some diseases.
Key words: 2-chloro-N-o-tolilasetamide, 2-chloro-N-m-tolilasetamide and 2-chloro-N-p-tolilasetamide, toxicity, activity in
cancer cells, viruses, cytotoxic effects.

Kirish. Organik kimyoda tadgiqotlar olib borishda “Magsadli sintez” tushunchasi zamonaviy tadqiqot laboratoriyalarida

yanada chuqurroq kirib kelmoqda buning sababi yangi modda sintez qilishning o’zi tadqiqot natijalari uchun yetarli
hisoblanmaydi. Shunday ekan sintez gilingan yangi birikmaning fizik-kimyoviy xossalari bilan bir gatorda biologik faolligini
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o’rganish muhim hisoblanadi. Bugungi kunda yangi modda sintez gilish bilan bir gatorda sintez gilingan moddaning tuzilish
formulasi asosida PASS online dasturida biologik faolligini o’rganish davr talabi bo’lib, PASS online biologik faollikning 4000
dan ortiq turlarini, shu jumladan farmakologiyasini, ta’sir qilish mexanizmlarini, zaharliligini, metabolik fermentlar va
tashuvchilar bilan o’zaro ta’sirini, gen ekspressiyasiga ta’sirini va boshqalarni nazariy tahlil qiladi. Nazariy tadqiqotlarning
tahlillariga asoslangan holda sintez olib borish vaqtning hamda ortigcha reaktivlar sarfini oldini oladi.

Adabiyotlar tahlili PASS (Prediction of Activity Spectra for Substances)- bu organik moddalarning o’xshash
guruhlarning umumiy biologik faolliklarini baholash vositasi sifatida ishlab chigilgan dasturiy mahsulot. PASS, GUSAR,
PharmaExpert dasturlari organik birikmalar tuzilishi asosida biologik faollikning ko’p turlarini bir vagtda nazariy tahlil gilishni
ta’minlaydi. Shunday qilib, PASS online molekulalarning kimyoviy sintezi va biologik sinovdan oldin biologik faollik
profillarini baholash uchun ishlatilishi mumkin. Pa (faol bo’lish ehtimoli) o’rganilayotgan birikmaning faol bo’lmagan birikmalar
kichik sinfiga tegishli bo’lish ehtimolini baholaydi PASS ta’limida "faol bo’lmaganlar” kichik to’plamida eng tipik bo’lgan
molekula tuzilmalariga o’xshaydi. Pa (faol bo’lish ehtimoli)va Pi (nofaol birikma ehtimoli) sifatida ifodalanadi. Agar PASS
prognozi natijalariga ko’ra Pa > 0,71 bo'lsa, faollikni tajriba asosiba topish imkoniyati yuqori bo'ladi. 0,5 <Pa <0,7 o'rtacha
terapevtik potentsialni ko'rsatadi. Pa <0,5 bo’lsa past farmatsevtik faolligini ko’rsatadi va faollikni tajriba asosiba topish
imkoniyati kamroq bo'ladi [1-3]. GUSAR- migdoriy tuzilma-faoliyat munosabatlari modellarini yaratish vositasidir. Dasturning
kiritilishi kimyoviy tuzilmalar va biologik faolliklar bo‘yicha migdoriy ma'lumotlarning ichki o‘quv to‘plamidir. GUSARning
yadrosi 0‘z-0‘zidan izchil regressiyaning noyob algoritmidan iborat bo‘lib PASS nazariy tahlillari asosida hisoblangan biologik
asoslangan deskriptorlarni va atomlarning miqdoriy qo‘shnilari tavsiflovchilarini tanlash imkonini beradi. Dastur ommaviy
nazariy tahlil gilish uchun SD fayllarni yuklash imkonini beradi. Pharma Expert biologik faolliklar, dori-darmonlarning o‘zaro
ta'siri va kimyoviy birikmalarning ko‘p magsadli yo‘nalishi o‘rtasidagi munosabatlarni tahlil qiladi. Pharma Expert oldindan
belgilangan ya'ni tekshirilgan biologik faollik profiliga ega, shu jumladan kerakli farmakoterapevtik ta'sir va biokimyoviy
mexanizmlarni, lekin kiruvchi salbiy va zaharlilik ta'sirlarni istisno giladigan birikmalarni tanlash uchun vositani taqdim etadi.
Pharma Expert ga kirish ma'lumoti sifatida PASS nazariy tahlillaridan foydalanadi va kimyoviy birikmalar majmuasini tahlil
qilish bo‘yicha elektron hisobotlarni yaratishni ta'minlaydi [4]. Yangi dori vositalarini yaratish jarayoni katta vaqt va resurslarni
talab qiladi. Nazariy tadqiqotlar ushbu omillarni kamaytirishda muhim rol o‘ynaydi, chunki ular potensial dori vositalarini
qo‘llash belgilarini ko‘rsatadi. Bir qgancha mualliflarning ta’kidlashicha, preparat sifatida sinovdan o‘tish uchun aralashmaning
yuqori biologik faolligi va past zaharlilikligi etarli emas. Bundan tashqari, terapevtik magsadda birikmaning kirishi va
konsentratsiyasini va uni keyinchalik organizm tomonidan yo‘q qilinishini aniqlaydigan ADME farmakokinetik parametrlariga
(so‘rilish, tagsimlanish, metabolizm va ekskresiya) javob berish kerak. Aks holda noqulay farmakokinetik xususiyatga ega
bo‘lgan ko‘plab dori-darmonlarga nomzodlarni rad etilishi mumkin. [5,6]

Jahonda aromatik uglevodorodlar va ularning hosilalarini xlorasetillash reaksiyalarining mahsulotlari tibbiyotda dorivor
moddalar sifatida, sanoatda polimerlar uchun stabilizatorlar va plastifikatorlar sifatida, gishlogq xo‘jaligida pestisidlar,
stimulyatorlar sifatida keng ishlatiladi. N-Fenilasetamid bilan bog'langan bir gator yangi 1,2,3-triazol fragmenti tutgan kumarin
konjugatlari klik kimyosi yondashuvi orgali yaxshi unum bilan samarali sintez gilingan. Sintezlangan hosilalar in-vitro sharoitda
zamburug’larga garshi va antioksidant faolligini tekshirilgan. Zamburug’larga qarshi faollik Candida albicans, Fusarium
oxysporum, Aspergillus flavus, Aspergillus niger va Cryptococcus neoformans kabi zamburug’ shtammlariga garshi o'tkazilgan.
7b-2-(4-{[(4-Methyl-2-ox0-2H-chromen-7-yl)oxy]methyl} ~ -1H-1,2,3-triazol-1-yl)  -N-(o-tolyl)  asetamide, 7dN- (2-
Chlorophenyl)-2-(4-{[(4-methyl-2-0x0-2H-chromen-7-yl) oxy]-methyl}-1H-1,2,3-triazol-1-yl) acetamide, 8b-2-(4-{[(2-Ox0-2H-
chromen-4-yl) oxy]methyl}-1H-1,2,3-triazol-1-yl)-N-(o-tolyl) asetamide va 8e N-(2-Chlorophenyl) -2-(4-{[(2-0x0-2H-chromen-
4-yl)oxy]methyl}-1H-1,2,3-triazol-1-yl) acetamid birikmalari standart doriga garaganda yuqori ta'sir ko’rsatgan, minimal
inhibitiv konsentratsiya giymatlari pastrog. Shuningdek, gidroksitoluol, 7a-2-(4-{[(4-Methyl-2-0x0-2H-chromen-7-yl) oxy]
methyl} -1H-1,2,3-triazol-1-yl) -N-phenyl acetamid birikmasi standart butillangan antioksidant bilan solishtirganda potentsial
radikallarni tozalash faolligini ko’rsatgan.

Bundan tashqari, yangi sintez gilingan birikmalarning molekulyar doking tadgigoti o’tkazilgan va natijalar zamburug’
P450 sitoxrom lanosterol 14a-demetilaz fermentining faol joyida yaxshi bog'lanish rejimini ko’rsatgan. Sintez gilingan birikmalar
ADME xossalari uchun ham sinovdan o’tkazilgan va ular og'iz orgali gabul gilinadigan dorilar uchun yaxshi nomzod sifatida
potensialni ko’rsatgan[7].

Tadgigot metodologiyasi: Shu ma’lumotlarga asoslangan holda toluidin izomerlarini xloratsetilxlorid bilan N-
xlorasetillash ~ asosida  olingan  2-xloro-N-tolilasetamid  izomerlarini  PASS  onlayn  [https://mwww.way2drug.com/
PassOnline/index.php] dasturida o’rganilgan. Dastur yordamida 2-Xloro-N-tolil asetamid izomerlari biologik faolligi Pa (faol
bo’lish ehtimoli) o’rganilayotgan birikmaning faol bo’lmagan birikmalar kichik sinfiga tegishli bo’lish ehtimolini baholaydi, Pi
PASS ta’limida "faol bo’lmaganlar" kichik to’plamida eng tipik bo’lgan molekula tuzilmalari o’rganilgan. Pa (faol bo’lish
ehtimoli)va Pi (nofaol birikma ehtimoli) giymatlari olindi va 2-xloro-N-tolilasetamid izomerlari aromatic halgasidagi
elektronodonor (CHs) o’rinbosarning ta’siri solishtirilgan. Izomerlarning 0’ziga xos faolligi o’rganilgan.

Natijalar tahlili. Dastur yordamida 2-xloro-N-tolil asetamid izomerlari asosan Glutamyl endopeptidas Il inhibitor,
Polyporopepsin inhibitor, 2-Hydroxymuconate-semialdehyd hydrolas inhibitor, Omptin inhibitor, Venombin AB inhibitor,
Endopeptidas So inhibitor, Ubiquinol-cytochromec reductas inhibitor, Pseudolysin inhibitorlari kabi ba’zi kasalliklarga qarshi
biologik faollik ko’rsatgichlari olindi. Olingan natijalarning Pa qiymati 2-xloro-N-tolil asetamid izomerlarida yaqgin giymatni
ko’rsatgan. Arginin 2-monooxygenas inhibitorida esa nisbatan 2-xloro-N-o-tolil asetamid va 2-xloro-N-p-tolil asetamidlarning
faolligi yuqori bo’lib, 2-xloro-N-m-tolil asetamid uchun esa biroz pas faollikka ega ekanini ko’rishimiz mumkin. Bundan tashqari
N-benzyloxy carbonyl glycine hydrolas inhibitor va Arylsulfate sulfotransferas inhibitor 2-xloro-N-o-tolil asetamid va 2-xloro-N-
m-tolil asetamidlar faolligi juda past ekanligini, 2-xloro-N-p-tolil asetamid uchun esa faollikka ega ekanini ko’rishish mumkin.

2-Xloro-N-tolil asetamid izomerlari:

- 362 -



0O¢‘zMU xabarlari Becrtnuxk HYY3 ACTA NUUz | KIMYO | 3/2 2024

(0]
O
| o NH Cl
Cl Cl
NH NH
CHs
CH3 CHs
2-Xloro-N-o-tolilasetamid  2-Xloro-N-m-tolilasetamid 2-Xloro-N-p-tolilasetamid
1-Jadval.
2-Xloro-N-tolil asetamid izomerlarining ayrim kasalliklarga garshi faolligi PASS (online) dasturida tekshirish natijalari
Biologik faollik O’rganilgan birikmalar nomi
2-Xloro-N-o-tolil asetamid 2-Xloro-N-m-tolil 2-Xloro-N-p-tolil asetamid
asetamid
Pa Pi Pa Pi Pa Pi
Glutamyl endopeptidase 11 inhibitor 0,838 0,006 0,853 0,005 0,871 0,004
Polyporopepsin inhibitor 0,831 0,015 0,846 0,012 0,871 0,009
2-Hydroxymuconate-semialdehyde 0,802 0,006 0,822 0,005 0,842 0,005
hydrolase inhibitor
Pseudolysin inhibitor 0,772 0,009 0,747 0,012 0,785 0,008
Omptin inhibitor 0,771 0,011 0,787 0,009 0,802 0,007
Venombin AB inhibitor 0,747 0,011 0,768 0,009 0,787 0,007
Endopeptidase So inhibitor | 0,713 0,005 0,730 0,005 0,754 0,004
Ubiguinol-cytochrome-c  reductase |, 73, 0,057 0,795 0,035 0,789 0,037
inhibitor
Tpr  proteinase  (Porphyromonas | 5aq 0,009 0,667 0,007 0,736 0,005
gingivalis) inhibitor
N-benzyloxycarbonylglycine 0,613 0,013 0,660 0,012 0,724 0,009
0 hydrolase inhibitor
1 Arylsulfate sulfotransferase inhibitor 0,606 0,013 - - 0,720 0,013
2 Arginine 2-monooxygenase inhibitor 0,711 0,018 0,674 0,022 0,711 0,018

Jadvaldagi natijalardan ko’rishimiz mumkinki yuqoridan 8 ta kasallikning faolligi 2-xloro-N-tolil asetamid
izomerlarining 2-xloro-N-o-tolil asetamid izomeridan 2-xloro-N-p-tolil asetamid izomeriga o’tgan sari Pa giymatining ortib
borishi kuzatildi, bundan ko’rishimiz mumkinki kasalliklarga faollik ortishini. Tpr proteinase (Porphyromonas gingivalis)
inhibitor, N-benzyloxycarbonylglycine hydrolase inhibitor, Arylsulfate sulfotransferase inhibitor kasalliklari esa fagat 2-xloro-N-
p-tolil asetamid izomeriga boshqa izomerlarga nisbatan faollik berganini ya’ni, Pa<0,7 ekanligini ko’rishimiz mumkin. Bundan
tashgari Arginine 2-monooxygenase inhibitor esa 2-xloro-N-o-tolil asetamid va 2-xloro-N-p-tolil asetamid izomeriga Pa>0,7
giymati bir xil, 2-xloro-N-m-tolil asetamid izomerida faolligi past ekanligini ko’rishimiz mumkin.

2-Xloro-N-tolil asetamid izomerlarining ayrim kasalliklarga garshi faolligi PASS (online) daturida tekshirish natijalari
bilan bir gatorda kimyoviy birikmaning organizmga salbiy ta'sirlari hagidagi taxminlarni ham olish mumkin. Nazariy tahlil ba'zan
bir nechta yoki hatto bitta bemorda kuzatiladigan klinik ko'rinishlarga asoslanadi. 2-Xloro-N-tolil asetamid izomerlarining PASS
onlayn dasturida o’rganilgan salbiy ta'sirlarining olingan natijalari 2-jadvalda keltirildi.

2-Jadval.
2-Xloro-N-tolil asetamid izomerlarining PASS onlayn dasturida o’rganilgan salbiy va zaharlilik ta'sirlarining olingan
natijalari:

Biologik faollik Molekulalar
2-Xloro-N-o-tolil 2-Xloro-N-m-tolil 2-Xloro-N-p-tolil
asetamid asetamid asetamid
Pa Pi Pa Pi Pa Pi

Demiyelinatsiya 0,867 | 0,005 0,876 | 0,004 0,892 | 0,004
Oshgozon yarasi, aft 0,763 0,027 0,781 0,022 0,819 0,014
Ozish 0,791 | 0,013 0,771 | 0,015 0,806 | 0,012

Neytrofil dermatoz (Sweet sindromi) 0,730 | 0,042 0,756 | 0,035 0,791 | 0,025
Fibroz, interstitsial 0,711 | 0,013 0,735 | 0,010 0,782 | 0,006
Tirishish 0,811 | 0,035 0,722 | 0,086 0,749 | 0,071
Titrog 0,720 | 0,070 0,668 | 0,088 0,710 | 0,074
Eyforiya 0,732 | 0,029 0,659 | 0,004 0,621 | 0,048
Methemoglobinemiya 0,702 0,004 0,632 0,013 0,796 0,005

0 Anemiya 0,701 | 0,027 0,621 | 0,040

PASS onlayn dasturi orgali 2-xloro-N-tolil asetamid izomerlarining kasalliklarga garshi biologik faolliklari va mumkin
bo'lgan salbiy ta'sirlarni, yurak-qon tomir va gepatobiliar tizimlarga salbiy dori ta'siri, saraton hujayralaridagi kimyoviy
birikmalarning sitozaharlilik ta'siri va antifungal faollikni nazariy tahlil, virusga garshi faollikni nazariy tahlil gilish  insonning
ko'krak bezi saratoni hujayralariga nisbatan moddaning sitozaharlilikligi natijalari olish mumkin. PASS onlayn dasturining shu
gismiga tayanib antifungal faollik nazariy tahlili va virusga garshi faollikni nazariy tahlil olindi, natijalar jadval ko’rinishida
berildi va tagqoslandi. AntiFun foydalanuvchiga kimyoviy birikma konsentratsiyasi 5000 nM dan past bo'lgan 38 zamburug'ning
bir yoki bir nechtasining o'sishiga to'sqginlik gilishi mumkinligini taxmin gilish imkonini beradi. Har bir birikma uchun ball uning
faolligiga ishonch sifatida ifodalanadi, bu kimyoviy birikmaning ma'lum bakteriyalarning o'sishini inhibe gilish va inhibe
gilmaslik ehtimoli o'rtasidagi farqdir. Ishonch ganchalik yuqori bo'lsa, ijobiy nazariy tahlilning hagigat bo'lish ehtimoli
shunchalik yugori bo'ladi. Muayyan birikma uchun fagat Pa > Pi (ishonch > 0) bo'lgan harakatlar mumkin deb hisoblanadi. Agar
Pa giymati 0,5 dan kam bo'lsa, lekin Pa > Pi bo'lsa, treninglar to'plamidagi "faollarning™ yarmidan ko'pi uchun B giymatlari
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ushbu birikmaga garaganda yuqori bo'ladi. Agar biz ushbu birikma faol degan taklifni rad gilsak, ehtimollik 0,5 dan kam bo'lgan
noto'g'ri qaror gabul gilamiz. Bunday holda, eksperimentda ushbu turdagi faoliyatni tasdiglash ehtimoli kichik, ammo 50% dan
ko'prog imkoniyat tasdiglanadi, bu strukturaning yuqori yangilikka ega bo'lishi va yangi kimyoviy ob'ektga aylanishi mumkin

[4].

3-Jadval
2-Xloro-N-tolil asetamid izomerlarining PASS onlayn dasturida o’rganilgan antifungal faollikni nazariy tahlili natijalari
. 2-Xloro- 2-Xloro-N-m-tolil 2-Xloro-N-p-tolil
Ne Nomi N-o-tolil asetamid asetamid asetamid CHEMBL ID
1 Filobasidiella neoformans 0.4884 0,4813 0,5544 CHEMBL365
2 Mikrosporum gipsi 0.4676 0,4481 0,5260 CHEMBL612945
3 Candida tropicalis 0.3429 0,3062 0,3435 CHEMBL612870
4 Galaktomyces geotrichum 0.0951 0.1069 0,1250 CHEMBL613775
5 Epidermophyton floccosum 0.0296 - 0,0272 CHEMBL612386

~ Jadvaldan korinadiki 2-xloro-N-tolil asetamid izomerlarining ayrim Filobasidiella neoformans, Mikrosporum gipsi,
Candida tropicalis, Galaktomyces geotrichum zamburug'lariga garshi faollikni nazariy tahlili olindi, va bu zamburug'lariga 2-
xloro-N-o-tolil asetamidga nisbatan 2-xloro-N-p-tolil asetamidning faolligi biroz yuqori ekanligi, 2-xloro-N-m-tolil asetamidni
faolligi pastroq ekanligi ma’lum bo’ldi. Epidermophyton floccosum zamburug'iga 2-xloro-N-m-tolil asetamidni faolligi
aniglanmadi.

Keyingi ishlar virusga qarshi faollikni nazariy tahlili o’rganilgan. Bu ham PASS onlayn dasturining AntiVir-Pred
foydalanuvchiga kimyoviy birikma konsentratsiyasi 10 000 nM dan past yoki unga teng bo'lgan 56 virusning 66
ogsilining faolligini inhibe gilishi mumkinligini taxmin gilish imkonini beradi. Har bir faoliyat balli ma'lum bir proteinni inhibe
qgilish va inhibe gilmaslik ehtimoli o'rtasidagi fargni ifodalovchi ishonch giymati sifatida ifodalanadi. Ishonch ganchalik yugori
bo'lsa, nazariy tahlilning hagigat bo'lish ehtimoli shunchalik yuqgori bo'ladi. Muayyan birikma uchun fagat Pa > Pi (ishonch > 0)
bo'lgan harakatlar mumkin deb hisoblanadi. Shuni esda tutish kerakki, Pa ehtimolligi prognoz gilinayotgan molekulaning o'quv
majmuasidagi "faollar" kichik to'plamida eng tipik bo'lgan molekulalarning tuzilmalari bilan o'xshashligini aks ettiradi. Shuning
uchun, odatda, Pa giymatlari va faoliyatning miqdoriy xususiyatlari o'rtasida to'g'ridan-to'g'ri bog'liglik yo'q.

4-Jadval
2-Xloro-N-tolil asetamid izomerlarining PASS onlayn dasturida o’rganilgan viruslarga faollikni nazariy tahlili natijalari:
2-Xloro- 2-Xloro- 2-Xloro-
Ne Virus nomi Protain magsadi N-o-tolil asetamid N-m-tolil asetamid N-p-tolil asetamid
Ishonch
1 Dang virusi 2-turi Genom poliproteini 0,3588 0,5162 0,4876
2-toifa dang virusi(Tailand L
2 shtammi/16681/1984) oasil Dang virusi turi 2 NS3 0,0743 0,1142 0.1096
(DENV-2) q
Herpes simplex virusi Inson herpes virusi 1
3 (1-toifa / shtamm 17) DNK polimerazasi 0,1408 0.1106 0.1674
. L Inson herpes virusi 6
4 Odamning gerpes virusi 6A DNK polimerazasi 0,0085 0,0098
Odamning immunitet tanqisligi virusi 1-
5 guruh M kichik turi B (isolateBRU/LAI) Gag-Pol poliproteini 0,0580 0,0576 0,0679
(OIV-1)
6 Inson rinovirusi 14 Genom poliproteini 0,0452 0,0365 0,0011
7 Yuqumli bronxit virusi 3C-ga oxshash 0,3173 0,3165 0,3375
proteaz
8 Macacine herpesvirus 1 Timidin kinaz 0,0421 0,0533 0,0452
Yaqin Sharq respirator sindromi bilan Replikatsiya
9 bog'lig koronavirus poliprotein 1ab 0,0302 0,0006 0,0386
L SARS koronavirus
10 SARS koronavirusi 3C-ga o'xshash proteinaz 0,0507 0,0872 0,0819
11 K_orona\/_lrusnlng og'ir o'tkir  respirator . . Replikatsiya 0,3384 03578 03914
sindromi 2 poliprotein lab
Vaccinia virusi (G'arbiy rezerv shtammi)
12 (VACV) DNK polimeraza 0,2442 0,3038 0,3288
(Vaccinia virusi (shtammi WR))
Varikella-zoster virusi (Duma shtammi)
13 (HHV-3) DNK polimeraza 0,1408 0.1106 0,1674
(Inson gerpes virusi 3)
1| Inson - papillomavirusining  11- Replikatsiya ogsili E1 . 0,0057 0,0005

Xulosa. Jadvallarda keltirilgan natijalardan asosan 2-xloro-N-tolil asetamid izomerlarini biologik faolliklari PASS onlin
natijalariga ko’ra bir-biriga nisbatan tagqoslanganda juda yaqin natijalarni ko’rsatgan va 2-xloro-N-tolil asetamid izomerlari
molekulasining benzol xalgasidagi elektronodonor metil (-CHs) guruhi o’rinbosarining halqada joylashgan holatiga qarab
molekulaning biologik faolligiga ta’sir ko’rsatishi. Metil guruhi xalqaning para holatida bo’lsa biologik faolliklari biroz yuqgori
bo’ladi. Bundan tashqari har bir izomerni o’ziga xos faolliklari borligi o’rganilgan. PASS onlayn dasturida olingan natijalar
moddalarning amaliyotda biologik faolliklarini o’rganishda asos bo’lib xizmat giladi.
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STUDYING THE REACTIONS FOR OBTAINING HYDROGEL BASED ON HYALURONIC ACID AND GELATIN
Annotation

This work investigates the reaction conditions for obtaining a hydrogel based on high molecular weight hyaluronic acid
(Mw=291 kDa, DP=725) and gelatin (hydrolyzed collagen) (Mw=60 kDa). The molecular characteristics of the obtained
hydrogel samples (degradation degree, gel formation time, viscosity, and product yield) were analyzed. Under optimal reaction
conditions (GK/J 1/1 mg/mg, CIMPI/HOBLt 0.6/1.0 mol/mol GKB), hydrogel samples based on hyaluronic acid and gelatin were
obtained with a yield of 88.7%.

Key words: hyaluronic acid, gelatin, hydrogel, viscosity, degree of degradation.

W3YUYEHUE PEAKIIANA MOJYYEHUSA THAPOTEJSI HA OCHOBE I'MAJIYPOHOBOM KUCJIOTHI U
KEJATHHA
AHHOTaLUs

B nanHo#1 paboTe MccneqoBaHbl YCIOBHS PEaKMU IS TOJYyYeHHs] THAPOTeNsl Ha OCHOBE BEICOKOMOJIEKYJISIPHOM THalypOHOBOI
kuciotel (Mw=291 xJla, CII=725) u >xematuHa (TUAponm3oBaHHBIA KoiutareH) (Mw=60 x/la). IIpoaHanmm3mpoBaHBI
MOJIEKYIISIPHBIE XapaKTEPUCTUKH MOTyIeHHBIX 00pa3IoB THAPOreNs (CTENeHb Pa3IoKeHNs, BpeMs 00pa30BaHHs Tellsl, BI3KOCTh 1
BbIXO[ poaykra). [Ipu ontumaneHbeix yenosusx peakuuu (GK/J 1/1 mr/mr, CIMPI/HOBL 0,6/1,0 mon/mons GKB) rugporens Ha
OCHOBE THATypOHOBOW KHCJIOTHI M JKEJIATHHA OBLI ITOIyYeH C BEIX0A0M 88,7%.

KunroueBsbie ci10Ba: rMamypoHOBasi KUCIIOTA, JKEJIATHH, THAPOTENb, BI3KOCTh, CTEIIEHb Pa3JIOKEHHS.

GIALURON KISLOTA VA JELATIN ASOSIDA GIDROGEL OLISH REAKSIYALARINI O’ RGANISH
Annotatsiya

Ushbu ishda yugori molekulyar massali gialuron kislota natriyli tuzi (Mw=291 kDa, PD=725) va jelatin (gidrolizlangan kollagen)
(Mw=60 kDa) asosida gidrogel olish reaksiya sharoitlari o’rganildi. Reaksiya natijasida olingan gidrogel namunalarining
molekulyar kattaliklari (bo’kish darajasi, gel hosil bo’lish vaqti, qovushqoqlik va mahsulot unumi) tahlil gilindi. Maqgbul reaksiya
sharoitlarda (GK/J 1/1 mg/mg, CIMPI/HOBt 0,6/1,0 mol/mol GKB) gialuron kislota va jelatin asosidagi gidrogel namunalari
88,7% unum bilan olindi.

Kalit so‘zlar: gialuron kislota, jelatin, gidrogel, govushgoglik, bo‘kish darajasi.

Kirish. Respublikamizda mahalliy tabiiy xom ashyo asosida yangi dori vositalarini yaratish borasida ilmiy tadgigotlar
olib borish va mahalliy farmatsevtika sanoatini rivojlantirish bo’yicha keng ko’lamli chora-tadbirlar amalga oshirilmoqda.
O’zbekiston Respublikasini yanada rivojlantirish bo’yicha Harakatlar strategiyasida [1] va 2030 yilgacha fanni rivojlantirish
konsepsiyasida [2] «...farmatsevtika sohasida ishlab chiqarishni oshirish...» vazifalari belgilab berilgan. Bu borada, mahalliy
o’simlik va hayvon xom-ashyolaridan olingan biologik faol moddalarini tadqiq qilish, ularning tuzilishi va faolligini o’rganish
hamda ular asosida yangi, samarali dori vositalarini yaratish muhim ahamiyat kasb etadi.

Biopolimerlar tirik organizm hujayralari tomonidan ishlab chigarilgan tabiiy polimerlar bo’lib, ularning ko’pchiligi
bioparchalanuvchanligi, biokelishuvchanligi, zaharsizligi va hujayra lektinlari bilan spetsifik bog’lana olishi sababli ular asosida
yaratilayotgan dori vositalariga talab ortib bormoqgda. Biopolimerlar asosida turli biologik faol makromolekulyar tizimlar olish,
ularning terapevtik samaradorligini oshirish hamda ularni nishon organlarga yetkazib berishda istigbolli birikmalar hisoblanadi.
Gialuron Kkislotasi va jelatin tabiiy ravishda olingan biopolimerlar hamda fiziologik sharoitda bioparchalanuvchi molekulalar
hisoblanadi. Kollagenning qisman denaturatsiyasidan olingan tabiiy biopolimer bo’lgan jelatinning suvli eritmalari xona
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haroratida (=23°C) fizik gidrogellar hosil gilish xususiyatiga ega [3]. Jelatin gidrogellarining erish harorati ~ 32°C bo’lib, ushbu
fiziologik sharoitlarda (32°C) jelatin gellarining beqaror va zaif mexanik xususiyatlarga ega bo’lishi ularni amaliyotda
qo’llanilishini cheklaydi. Jelatinni tabiiy sharoitda termik barqarorligini ta’minlash uchun uning tabiiy polisaxaridlar bilan
qoplangan komplekslari olingan hamda ushbu kompleks gidrogellar dori vositalarini yetkazib beruvchi tizimlar sifatida
qo’llanilgan [4]. Gialuron kislota signal molekula sifatida hujayralardagi turli biokimyoviy, fiziologik va patologik jarayonlarda
ishtirok etadi [5-8]. Bunda gialuron kislotaning signal funksiyasi uning hujayra yuzasidagi retseptorlar va ogsillar bilan spetsifik
ta’sirlashuvi natijasidagi signal transduksiyasi orqali amalga oshiriladi. CD44 gialuron kislota retseptori bo’lib, u hujayra-hujayra
o’zaro ta’sirlashuvlari, hujayra adgeziyasi, migratsiyasi, hujayra proliferatsiyasi, hujayra bo’linishi, angiogenez, sitokinlar,
xemokinlar va o’sish omillarini tegishli retseptorlarga tanishtirish, proteazalarni hujayra membranasida dokinglash, hujayralarni
hayotiyligini ta’minlashda signallar uzatish kabi muhim vazifalarni bajaradi [9-12]. Gialuron kislota va jelatinning turli sohalarda
qo’llanilish imkoniyatlarini kengaytirishda ularning organizmdagi biologik xususiyatlarini o’rganish muhim ahamiyat kasb etadi.
Ushbu tadgiqotlarda gialuron kislota va jelatin asosida gidrogellar olish va ularning fizik-kimyoviy kattaliklarini o’rganish
bo’yicha tadqiqotlar olib borildi.

2.Materiallar va usullar

2.1. Gialuron kislota va jelatin asosida gidrogellar olish

Yugqori molekulyar massali gialuron kislota natriyli tuzi (Mw=291 kDa, PD=725) deionizatsiyalangan suvdagi 40 mg/ml
konsentratsiyali eritmasi tayyorlandi. Hosil gilingan eritmaga jelatinning (Mw=60 kDa) deionizatsiyalangan suvdagi 40 mg/ml
konsentratsiyali eritmasi qo’shildi va 30-60 minut davomida aralashtirildi. So’ng reaksion aralashmaga gialuron kislota natriyli
tuziga nisbatan 1,0:0,1-1,2 mol/mol nisbatda 2-xlor metil piridin yodid (CIMPI) hamda 1,0:0,2-1,5 mol/mol nisbatda 1-
gidroksibenzotriazol (HOBt) qo’shildi, 25°C da aralashtirildi va reaksion aralashma 24 soat davomida 4-8 °C da sovutgichda
saglandi. Olingan gialuron kislota va jelatin asosidagi (GK-J) gel matritsasi qo’shimcha mahsulotlardan tozalash uchun fosfatli
bufer eritmada (pH =7,4) 48 soat va 0,9% li NaCl eritmada 24 soat davomida dializ usuli bilan tozalandi.

2.2. Qovushgoglik giymatlarini aniglash

Namunalarning qovushqoqlik qiymatlari HAAKE Viscotester 2 plus uskunasi yordamida aniqlandi. Barcha o’lchov
natijalari 4-8°C da saglab tindirilgandan so’ng o’Ichandi va natijalar qayd qilindi.

2.3. Bo ’kish darajasini aniglash

Liofil quritkich orgali quritib olingan GK-J gel matritsasidan 20 mg miqgdorini 100 ml deionizatsiyalangan suvga solindi.
Gel to’liq botirilgandan so’ng ma’lum vaqtdan keyin suyuqlikdan olindi va gel yuzasidagi ortiqgcha namlik filtr qog’oz bilan
tozalandi va tortildi, jarayon gel hajmi o’zgarmay qolguncha davom ettirildi [13]. Bo’kish darajasini (BD) quyidagi tenglama
orgali hisoblandi (1).

BD (%) = (W1-Wo)/Wo-100 1)

Bu yerda: W1 — bo’kkan gidrogel massasi, Wo — dastlabki gidrogel massasi.

3. Natijalar va ularning muhokamasi

Tadgiqotlarda yugori molekulyar massali gialuron kislota natriyli tuzi (Mw=291 kDa, PD=725) va jelatin (Mw=60 kDa)
asosida gidrogel namunalari olindi, reaksiya sharoitlari o’rganildi va tadqiq qilindi. Gialuron kislota natriyli tuzi va jelatin
asosida gidrogel olish reaksiyasi 1-rasmda keltirilgan.

OH OH l |
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HO © ) o OH  CIMPIHOBt _  Ho ol 0 Ho o o 0
HO HO . O o o on
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1-rasm. Gialuron kislota natriyli tuzi va jelatin asosida gidrogel olish reaksiyasi

Gialuron kislota natriyli tuzi va jelatin asosidagi gidrogel olish bo’yicha tadgiqotlar jelatinning gialuron kislota natriyli
tuziga nisbatan turli massa nisbatlari (mg/mg) hamda faollovchi reagentlarning gialuron kislota birligiga (GKB) nisbatan turli
mol qiymatlari ishtirokida olib borildi. Reaksiyalar natijasida hosil bo’lgan gel namunalarining BD, gel hosil bo’lish vaqti
(GHBV), govushqgogligi (n) va unumidagi o’zgarishlar o’rganildi hamda reaksiyalarda gel hosil bo’lish imkoniyatlari tahlil
gilindi. Reaksiya sharoitlari va olingan mahsulotlarning molekulyar kattaliklari 1-jadvalda keltirilgan.

1-jadval
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Reaksiya sharoitlars Natyalar
Namunalar GK:J CIMPI mol/mol HOBt BD. % GHBV, dPas Unum
mg/mg GKB mol/mol GKB i minut K (%)
GK-11 1,0:0.1 0,1 0.2 60,50 600 23.1 345
GK-12 1,001 03 02 53,34 480 262 413
GK-T3 1,001 0.5 02 47,50 450 276 434
GK-T4 1.0:0.1 0.6 02 4245 360 288 156
GK-T5 1.0:0.1 08 02 41.90 330 289 458
GK-16 1,0:0.1 1,0 02 41,57 300 29,1 46,1
GK-17 1,0:0.1 12 02 4122 270 29,7 46,4
GK-T8 1.0:0.1 06 04 42,11 340 291 459
GK-19 1.0:0.1 0.6 06 4101 280 302 16.7
GK-T10 1,0:0.1 0.6 0.8 38,53 240 32,1 48,2
GK-T11 1,0:0.1 0.6 1,0 34,26 190 35,1 533
GK-112 1,0:0.1 0.6 12 33,57 170 36,3 551
GK-113 1,0:0.1 0.6 1k 32,37 150 36,7 56,2
GK-T14 1,003 06 10 33,13 160 36.0 54,7
GK-T15 1,005 0.6 10 26,05 110 476 683
GK-T16 1.0:0.7 06 10 2142 50 56.3 775
GK-J17 1.0:10 0.6 10 13.75 15 673 88.7
GK-T18 1,012 0.6 1,0 1045 10 75.2 90,1
GK-T19 1,0:1,5 0.6 1,0 3,16 5 85.6 90,6

Gialuron kislota natriyli tuzi va jelatin asosidagi gidrogel olish reaksiya sharoitlari va olingan mahsulotlarning

molekulyar kattaliklari

Gidrogel olish reaksiyalarining dastlabki bosqgichlarida jelatin va HOBt miqdori 0’zgarmagan (GK/J 10/1 mg/mg, HOBt
0,2 mol/mol GKB) sharoitlarda turli migdorda olingan CIMPI (0,1-1,2 mol/mol GKB) bilan olib borilgan reaksiyalarda gidrogel
matritsalarining BD giymatlari, GHBV, n va mahsulot unumi turlicha bo’lgan namunalar olindi. Bunda reaksiya muhitidagi
CIMPI migdorini 0,1-0,6 mol/mol GKB gacha oshirilishi bilan gidrogel matritsalarining BD qiymatlari 60,5-10° % dan 42,45-10°
% gacha, gel hosil bo’lish vaqti esa mos ravishda 600 minutdan 360 minutgacha kamayishi, keyingi CIMPI miqdorini (1,2
mol/mol GKB) o’zgarishi natijasida esa BD qiymatlari 41,22-10% % va gel hosil bo’lish vaqtining 270 minutgacha kamayishini
ko’rsatdi (2(a)-rasm).
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2-rasm. Reaksiyada CIMPI miqgdori mol/mol GKB o’zgarishining GK-J bo’kish darajasi, gel hosil bo’lish vaqti (a) hamda
gidrogel gqovushqoqligi va mahsulot unumiga (b) ta’siri

Shuningdek, gidrogel namunalarining qovushqoqlik qiymatlari (n=23,1-28,8 dPa‘s) va mahsulot unumi (34,5-45,6%)
mos ravishda ortib borishi, keyingi o’rinlarda esa CIMPI miqdorining 1,2 mol/mol GKB gacha oshirilishiga garamasdan,
gidrogel namunalarining qovushqoqlik giymatlari hamda mahsulot unumi deyarli kam darajada o’zgarishi (n=29,7 dPa-s, 46,4%)
aniglandi. Olingan gidrogel namunalarining molekulyar kattaliklariga ko’ra reaksiyalarda CIMPI miqdorining GKB ga nishatan
1,0:0,6 mol/mol nisbatlarda bo’lishi bo’kish darajasi va gel hosil bo’lish vaqtining kamayishi, mahsulot unumi hamda
qovushqoqlik qiymatlarining ortishi, keyingi bosqichlarda esa kam darajada o’zgarishini ko’rsatdi. Jadval ma’lumotlaridan
magbul molekulyar kattalikdagi gidrogel namunalari olish uchun reaksiyalarda CIMPI migdori GKB ga nisbatan 0,6 mol/mol
bo’lishi barcha bosgichlar uchun magbul miqdor ekanligini ko’rish mumkin.

Reaksiya sharoitlari jelatin, CIMPI miqdori 0’zgarmagan (GK/J 10/1 mg/mg, CIMP1 0,6 mol/mol GKB) sharoitlarda turli
migdorda olingan HOBt (0,2-1,5 mol/mol GKB) bilan olib borilgan reaksiyalarda molekulyar kattaliklari (BD, GHBV, n va
mahsulot unumi) turlicha bo’lgan gidrogel namunalari olindi. Bunda, reaksiya muhitidagi HOBt miqgdorini 0,4-1,0 mol/mol GKB
gacha oshirilishi bilan gel matritsalarining BD giymatlari 42,11-10% % dan 34,26-10% % gacha o’zgarib borishi GHBV esa mos
ravishda 340 minutdan 190 minutgacha kamayib borishi kuzatildi. Tadgiqotlarning keyingi bosgichlarda HOBt miqdorini 1,5
mol/mol GKB gacha oshirilganda esa BD qiymatlari 32,37-10% % gacha GHBV esal50 minutgacha kam darajada o’zgarib
borishi aniglandi (3(a)-rasm).
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3-rasm. Reaksiyada HOBt miqdori mol/mol GKB o’zgarishining GK-J bo’kish darajasi, gel hosil bo’lish vaqti (a) hamda
gidrogel qovushqoqligi va mahsulot unumiga (b) ta’siri

Shuningdek, gidrogel olish reaksiyalarida HOBt miqdorining GKB ga nisbatan o’zgartirilishi hosil bo’lgan gel
matritsalarining qovushqoqlik qiymatlari va mahsulot unumiga ta’siri o’rganildi. Bunda, dastlab HOBt miqdori GKB ga nisbatan
0,4 mol/mol GKB dan 1,5 mol/mol GKB gacha ortib borishi bilan gidrogel namunalarining qovushqoqlik giymatlari n=29,1
dPa-s dan n=36,7 dPas gacha, mahsulot unumi esa 45,9% dan 56,2% gacha ortib borishi aniglandi (3(b)-rasm). Olingan gidrogel
matritsalarining molekulyar kattaliklariga ko’ra reaksiyalarda HOBt miqdorining GKB ga nisbatan 1,0:1,0 mol/mol nisbatlarda
o’zgartirilishi gidrogel namunalarining molekulyar Kkattaliklariga (BD va GHBV ning kamayishi, mahsulot unumi va
qovushqoglikning ortishi) turlicha ta’sir ko’rsatishi, keyingi bosgichlarda esa kam darajada o’zgarishi kuzatildi. Tajribalardan
magbul molekulyar kattalikdagi gidrogel namunalari olish uchun reaksiyalarda HOBt migdori GKB ga nishatan 1,0 mol/mol
bo’lishi barcha bosqgichlar uchun magbul miqdor ekanligi ko’rsatdi.

Faollovchi reagentlar miqdori o’zgarmagan (CIMPI/HOBt 0,6/1,0 mol/mol GKB) sharoitlarda turli massada olingan
jelatin (GK/J 1/0,1-1,5 mg/mg) bilan olib borilgan reaksiyalarda gidrogel matritsalarining molekulyar kattaliklari (BD, GHBV, n
va mahsulot unumi) turlicha bo’lgan namunalar olindi. Yuqori molekulyar massali gialuron kislota natriyli tuzi va jelatin
massasini mos ravishda (1/0,3-1,0 mg/mg) oshirilishi bilan gidrogel matritsalarining BD qiymatlari 33,13-103% dan 13,75-10%%
gacha keskin kamayib borishi kuzatildi. Keyingi bosgichlarda jelatin massasini 1/1,0-1,5 mg/mg gialuron kislota natriyli tuzi
massasiga nisbatan oshirilganda esa gidrogel namunalarining BD giymatlari (10,45-103-8,16-10% %) nisbatan kam o’zgarib
borishi aniglandi (4(a)-rasm).
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4-rasm. Reaksiyada jelatin massasini gialuron kislota natriyli tuzi massalari nisbati 0’zgarishining GK-J bo’kish darajasi, gel
hosil bo’lish vaqti (a) hamda gidrogel qovushqoqligi va mahsulot unumiga (b) ta’siri

Tadqiqotlarda, jelatin massasining gidrogel hosil bo’lish vaqtiga ta’siri o’rganilganda (0,3-1,0 mg/mg) gel hosil bo’lish
vaqti mos ravishda 160 minutdan 15 minutgacha keskin kamayishi, keyingi (1,2-1,5 mg/mg) o’zgarishi natijasida esa gel hosil
bo’lish vaqtining 10 minutdan 5 minutgacha kamayishini ko’rsatdi (4(a)-rasm).

Shuningdek, jelatin massasini gialuron kislota natriyli tuzi massasiga nisbatan 0,3-1,5 mg/mg gacha ortib borishi bilan
gidrogel matritsalarining qovushqoqlik qiymatlari n=36,0 dPa‘s dan 1=85,6 dPa‘s gacha ortib borishi aniqlandi. Mahsulot unumi
esa, 0,3-1,0 mg/mg massadagi jelatin ishtirokidagi reaksiyalarda keskin ortishi (54,7-88,7%) keyingi o’zgartirishlar natijasida esa
mahsulot unumi 90,1% dan 90,6% gacha nisbatan kam o’zgarishi aniqlandi. Olingan natijalardan gidrogel matritsalari olishda
jelatin massasi asosiy omil ekanligi va u mahsulot unumiga bog’liq holda o’zgarib (54,7-90,6%) borishi aniglandi.

Gidrogel matritsalarining molekulyar Kattaliklariga ko’ra reaksiyalarda jelatin massasining gialuron kislota natriyli tuzi
massasiga nisbatan teng massada bo’lishi gidrogel namunalarining bo’kish darajasi va gel hosil bo’lish vaqtining kamayishi
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hamda mahsulot unumi va govushqoglik giymatlarining ortib borishi kuzatildi. Tadgigotlardan magbul molekulyar kattalikdagi
gidrogel olish uchun reaksiyalarda jelatin massasi gialuron kislota natriyli tuzi massasiga nisbatan teng bo’lishi barcha bosqichlar
uchun magbul miqdor ekanligini ko’rsatdi.

4. Xulosa. Tadgiqot natijalari gidrogel namunalarini olish reaksiyalarida faollovchi reagentlarning CIMPI va HOBt mos

ravishda 0,6 va 1,0 mol/mol GKB miqdorlari hamda jelatinning gialuron kislota natriyli tuzi massasiga nisbatan teng massada
olib borilganda govushqoqlik qiymati n=67,3 dPa-s, BD 13,75 -103%, GHBV 10 minut bo’lgan namunalar 88,7% unum bilan
olindi va ushbu reaksiya sharoiti gialuron kislota va jelatin asosidagi gidrogel matritsalarini olishda magbul sharoit sifatida tanlab
olindi.
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SEPARATION OF NICKEL SALTS FROM USED TO-2 CATALYST
Annotation

The article examines the effects of temperature, catalyst fineness, solid-to-liquid ratio, the effect of different acids, and the
influence of catalyst calcination time, mixing speed, washing temperature, and The influence of washing rate, concentration of
acids was studied and dedicated to the recycling of extracted nickel oxide. In order to clean the solutions from aluminum and
chromium ions, nickel carbonate was precipitated with sodium carbonate. A 170-180 g/l solution of sodium carbonate was added
to nickel nitrate and sulfate solutions at 70 °C with little mixing until the pH was 6.5-7. In this case, nickel carbonate salt was
formed in the precipitate and was separated on a filter, washed in distilled water and dried at 120-130 °C. According to the results
of the experiments, no turbidity was formed in the aqueous mixture of nickel carbonate, indicating the remains of Al and Cr. By
heating nickel carbonate at 300-350 °C, nickel oxide was obtained.

Key words: nickel, used catalyst, nitrate, sulfate, carbonate. Rhenium, palladium, platinum, TO-2, GIAP-8, Reformax - 210,
Reformax - 330, R - 67, natural gas, reforming.

BBIIEJIEHUE COJEN HAKEJS U3 UCITIOJb30BAHHOT' O KATAJIU3ATOPA TO-2
AHHOTaALMS

B craTbe paccMOTpPEHO BIMSIHHE TEMIEpaTyphl, KPYIMHOCTH KaTajlM3aTopa, COOTHOIIECHUs TBEPIOW M KUAKOW (a3, BIUSHUE
Pa3NUYHBIX KHCJIOT, a TAaKXKe BIMSHHE BPEMEHU NPOKAIMBAHHS KaTalM3aToOpa, CKOPOCTH IE€PEeMENINBAHMS, TEMIIEPaTyphl
MPOMBIBKH, @ TaKXKe M3YYEHO BIMSHHE CKOPOCTH MPOMBIBKH, KOHIIEHTPAI[MH KHUCIIOT. U MOCBSIIEH repepaboTKe U3BJICUYSHHOTO
okcuza HuKems. sl OYMCTKH PacTBOPOB OT MOHOB aMIOMHHUS M XpoMa KapOOHAT HUKEINs ocaxJanu kapOoHaToMm Harpus. K
pacTBopaM HuTpata u cynbgara Hukens npu 70 °C npu HeOOJIBIIOM MepeMeNINBaHu JOOaBIsUIH pacTBOp KapOOHATa HATPUS
koHueHTpanueir 170-180 r/nm no moctmxkenuss pH 6,5-7. Ilpu sToM B ocaake oOpa3oBbIBajack KapOOHATHAas COJIb HUKEI,
KOTOPYIO OTHEISUTM Ha (WIBTpe, MPOMBIBATH AWCTHUIMpOBaHHOW Bomoi m cymmmm npu 120-130 °C. Ilo pesynpraTam
JKCIIEPUMEHTOB B BOJJHOM CMecH KapOoHaTa HUKeJsl He 00pa30BaIochk NOMYTHEHUsI, YTO CBHIETENbCTBYeT 00 ocraTkax Al u Cr.
IIpu HarpeBanuu kapOonara Hukens npu 300-350 °C ObLT MOTy4eH OKCHT HUKETIS.

KnrwoueBble c1oBa: HUKENb, HCIOIb3YEMbIH KaTaau3aTop, HUTpaT, cyiabdar, kapOoHat. Penuit, mamnamuii, miatuna, TO-2,
TUAII-8, Pedopmakc-210, Pedopmakc-330, P-67, npupoaHsiii ra3, puopMHUHT.

ISHLATILIB BO‘LINGAN TO-2 KATALIZATORIDAN NIKEL TUZLARINI AJRATIB OLISH
Annotatsiya
Magqola sanoatda ishlatib bo‘lingan katalizatorlardan nikelni 90 % dan yuqori tozalikdagi nikelni ajratib olishning optimal
sharoitlarini tanlash uchun haroratning, katalizatorning maydalanganlik darajasi, gattiq va suyuglik nisbati, turli kislotalar ta’siri
va katalizatorlarning kuydirish vaqtining ta’siri, aralashtirish tezligi, yuvish harorati va yuvish tezligi, Kkislotalarning
konsentratsiyasiga ta’siri o‘rganilgan va ajratib olingan nikel oksidini resiklingiga bag‘ishlangan. Eritmalarni alyuminiy va xrom
ionlaridan tozalash magsadida nikel karbonatini natriy karbonati bilan cho‘ktirildi. Natriy karbonatining 170 — 180 g/I eritmasi
nikelning 70 °S li nitrat va sulfat eritmalariga oz — 0z migdorda aralashtirib turilgan holatda, pH 6,5 — 7 bo‘lguncha qo‘shildi.
Bunda cho‘kmada nikel karbonati tuzi hosil bo‘ldi va filtrda ajratib olinib, distillangan suvda yuvilib 120 — 130 °C da quritildi.
Tajribalar natijalariga binoan nikel karbonatining suvli aralashmasida Al va Cr qoldiglarini ko‘rsatuvchi loyqa hosil
bo‘lmadi.Nikel karbonatini 300 — 350 °C da toblab, nikel oksidi olindi.
Kalit so‘zlar: nikel, ishlatilgan katalizator, nitrat, sulfat, karbonat. Reniy, palladiy, platina, TO-2, GIAP-8, Reformax — 210,
Reformax — 330, R — 67,tabiiy gaz, reforming.

Kirish. Dunyo resurslarining 1 % taxminan 130 million tonna nikel (Kuck,2012 )zaxirasi bor deyiladi. Shundan 60 %
laterit va 40 % sulfid konlari ko‘rinishida saqlanadi. Shuningdek, Tinch okeani tubida marganes qatlamlari sifatida bor
deyiladi.1950-2009 yillar oralig‘ida yillik ishlab chigarish hajmi 1,8 million tonnaga yetdi va ishlab chigarish hajmi 4,4 % ga
o°sdi. Hozirda eng yirik ishlab chigaruvchi Norsilk nikel Rossiya kompaniyasi dunyo nikel ishlab chiqarishdagi ulushi 12-13 %,
milliy daromatning 2 % ulushini tashkil etadi, VALE -Shimoliy Amerika, Braziliya va Janubiy-Shargiy Osiyoda faoliyat yuritadi
va dunyodagi 2 vyirik nikel ishlab chigaruvchisi. Jinchuan-Xitoydagi nikel ishlab chigarishining 88 % ni tashkil giladigan
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korxona. Xstrata- 49 % laterit konini 0‘z ichiga olgan tarkibida 2,1 % nikel tutgan Shvetsariyadagi 3- yirik kon. BHP Billiton-
2001 yilda Avstraliyaning VNR va British Billiton kompaniyasining qo‘shilishi natijasida tashkil topgan va 4-yirik nikel ishlab
chigarish korxonasi hisoblanadi [1]. Nikelga bo‘lgan talab 1998-2008 yillar oralig‘ida 1 million tonnadan 1,28 tonnagacha o‘sib
yillik 2,4 foizga (INSG, 2012) o‘sgani, Triland Metals tomonidan esa 1996 - 2007 yillardagi ma’lumotiga ko‘ra 4.1 % ga ortdi.
Xitoyda dunyoning 3 -nikel ishlab chigaruvchisi bo‘lishiga garamasdan Xitoy birinchi o‘rindagi nikel istemolchisi hisoblanadi.
2000 yillardan keyin nikelga bo‘lgan talabning talab ortishi va nikel zaxiralarining cheklanganligi nikel chiqindilarining qayta
ishlashga bo‘lgan talabning ortishiga olib keldi. Sanoat mutaxassislarining takidlashicha dunyoda har yili 4,4-4,6 million tonna
nikelni 0z ichiga olgan chiqindilar yig‘iladi va qayta ishlanadi. Asosan zanglamaydigan po‘latdan yasalgan sanoat tomonidan
ishlatiladigan 350 000 tonna nikel borligi taxmin gilinadi. Ma’lumotlarga ko‘ra dunyoda (International Nickel Study Group,
2012) 5 yirik kompaniya nikelni qayta ishlash bilan shug‘ullanadi [2,3]. Tabiiy gazni suv bug‘i bilan riformingida ishlatiladigan
katalizatorlar: GIAP — 19, Reformax — 210, Reformax — 330, R — 67, GIAP — 8 va metanlash katalizatorlari: NKM, TO — 2
tarkibida 6 — 8 % dan 34 — 35 % gacha nikel bo‘ladi.

Tahlil va natijalar:

Sintez gaz tarkibidagi uglerod oksidlarini metanlashtirishda ishlatilgan TO — 2 markali katalizatordan nikelni
ajratib olish.

TO — 2 katalizatori sintez — gaz tarkibidagi kislorodli birikmalarni metan gaziga aylantirish uchun ishlatiladi.

CO + Hz2 &[] CHa+ H20

CO2+ 4H2 &[] CHs + 2H20

Ammiak sintezida metanator reaktoriga 47,912 t yuklanadi, ishlash muddati sintez — gaz tarkibidagi oltingugurt
birikmalari miqdoriga bog‘lig.

Katalizatorni ishlab chigarishda faol alyuminiy oksidi, nikel karbonati va xrom angidridlari qo‘llaniladi. Komponentlarni
aralashtirib, 340 — 360 °C da toblab, kukun holatigacha maydalab, 2 % maxsus grafit ukuni bilan aralashtirib tabletka holatiga
keltiriladi. Ishlatilgan TO — 2 katalizator tarkibining spektral tahlillari natijalari 1 — jadvalda keltirilgan.

Jadval 1.
Ishlatilgan TO — 2 katalizatorining tarkibi.
Komponentlar Al,O SiO, SO Cr.0 NiO Cu Zn
3 3 3 [¢] [¢]
Spektrometr Rigaku NEX, 44,4 0,49 0,2 7,77 34,7 2,2 2,6
4 6 8 2
FP usul bilan katalizatorni suyultirib
tahlil gilingan katalizatorni 3370 1870 301 270 3840 - 783
suyultirib tahlil gilingan, ppm 0 0

Tahlil natijalari ishlatilgan katalizator tarkibida 34,7 — 38,4 % nikel oksidi borligini ko‘rsatayapti. Tajribalarda “Maksam
— Chirchiq” AJ va “Farg‘onaazot” AJ lari metanatorlaridan tushirib olingan, ishlatilgan TO — 2 katalizator namunalaridan nikelni
nitrat va sulfat kislotasi tuzlari ajratib olindi.Gidrometallurgiya usulida mineral kislotalar bilan nikelni eritmaga o‘tish darajasi
o‘rganildi. Tadgiqotlar azot va sulfat kislotasining 5 % dan 20 % gacha bo‘lgan konsentratsiyalarida, (20 — 25) °C dan (80 — 90)
°C gacha haroratda, 2 — 6 soat davomida, katalizator zarrachalari (- 0,5 + 1) mm dan (- 5 +6) mmgacha bo‘lganda olib borildi.
Eritmadagi NiO miqdorini uning optik zichligini FEK — 56 fotokalorimetrda yashil fotofiltr to‘lqin uzunligi 440 nm bo‘lganda 5
sm galinlikdagi kyuvetalarda aniglandi [5 — 6-7]. Kislotalar migdori stexeometrik sarfga nishatan 1,2 marta ortiq olindi [8-9-10 —
11]. NiO ni eritmaga o‘tish darajasini (X) ishlatilgan katalizator tarkibidagi va goldigdagi NiO migdorini spektral usulda aniglab
ham topildi. X=[((GNiO)boshl-(GNiO)qoldig)/(GNiO)boshl]*100 % [12-13]
X (GNiO)boshl — (GNiO)qoldiq

1 0,
(GNi0)boshl *100%

Azot kislotasi bilan qayta ishlash.
Tadgiqot natijalari 2 va 3— jadvalda keltirilgan.

Jadval 2.
Nikel oksidini eritmaga o°tish darajasini azot kislotasi konsentratsiyasi bilan o‘zgarishi. T =2 soat; dch = - 0,5+1 mm.
Qoldigning spektral tahlili, % NiO (FEK), g Ajratib olish darajasi, %
Chinos, %
NiO Al03 Cr03 Spektr tahlili FEK
5 313 51,3 9,29 39 9.8 24
10 314 49,2 9,37 474 95 27,31
15 303 482 9,44 6,06 127 34,92
20 245 56,4 108 6,48 29,4 37,34

Jadval 3.

Nikel oksidini eritmaga o‘tish darajasini katalizator zarrachasi o‘lchami bilan o‘zgarishi.
C HNO3 =20 %; T =2 soat; T = 20 — 25 °C.

du, MM Qoldigning spektral tahlili, % Ajratib olish
darajasi, %
NiO Al,O3 Cr203 Spektr tahlili
-0,5+1 24,5 56,4 10,8 29,4
-5+6 24,8 54,1 11 26,5

Jadvallarda keltirilgan tadqiqot natijalaridan ma’lum bo‘ladiki, azot kislotasining konsentratsiyasi 5 % dan 20 % gacha
o‘zgarganda hona haroratida, 2 soat davomida NiO ning eritmaga o‘tish darajasi 29,4 — 37,34 % dan ko‘p emas. TO — 2
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katalizatori zarrachalarining o‘lchamlari o‘zgarishi NiO ni eritmaga o‘tish darajasiga sezilarli ta’sir qilmaydi, ya’ni (- 0,5+1) mm
li zarrachalardan 29,4 % NiO eritmaga o‘tsa, (- 5+6) mm li zarrachalardan 26,5 % NiO eritmaga o‘tadi. Sanoat migyosida
ishlatiigan TO — 2 dan NiO ni ajratib olish joriy gilinganda uni kichik zarrachalargacha maydalash zarurati bo‘lmaydi.
Katalizatorni kichik o‘lchamli zarrachalargacha maydalanganda uning tarkibidagi o‘ta dispers uglerod, kislotaning oksidlarga
diffuziyalanish tezligiga salbiy ta’sir giladi.Katalizatorni hona haroratidan yuqori haroratda gayta ishlanganda, eritmadagi azot
kislotasidan qo‘ng‘ir rangdagi azot oksidi ajralishi kuzatildi. Bunday jarayonni amaliyotga joriy qilish uchun azot oksidlarini
jarayonga gaytarish masalasini ishlab chigish talab gilinadi. 4 — jadvalda ishlatilgan TO — 2 katalizator tarkibidagi nikel,
alyuminiy va xrom oksidlarining miqdorlari o‘zgarishi keltirilgan.
Jadval 4.
Katalizatordan NiO ajratib olingandagi qoldiq tarkibining Kislota konsentratsiyasi bilan o‘zgarishi. T = 2 soat; dcn
=-0,5+1 mm; T =20-25°C.

Konsentrasiya NiO ni ajratish
HNO3 % Al Cr Ni Al,O3 Cr203 Nio darajasi, %

5 26,7 6,25 243 51,3 9,29 31,3 11

10 24,6 6,03 23,4 49,2 9,37 314 14,5

15 28,6 7,38 283 48,2 9,44 30,3

20 289 7,54 20,3 56,4 10,8 245 26
Boshlang‘ich tarkib 275 6,42 27 44,4 7,77 34,7

Natijalardan ko‘rinib turibdiki, katalizatorni azot kislotasining 5 — 20 % li eritmasi bilan xona haroratida gayta
ishlanganda alyuminiy va xrom oksidlarining nisbiy miqdorida sezilarli o‘zgarish yo‘qligi ularning tajriba parametrlarida
eritmaga juda oz miqdorda o‘tishini ko‘rsatadi. Buning natijasi eritmadan alyuminiy va xrom oksidlari standart talablari
me’yorida bo‘lgan nikel karbonatini ajratib olish imkoniyatini beradi. Shunday gilib, ishlatilgan TO — 2 katalizatoridan nikel
oksidini azot kislotasining 5 — 20 % li eritmasi bilan 20 — 25 °C va 50 — 90 °C haroratlarda ajratib olish goniqgarli natijalar
bermadi. (5 — jadval)

Jadval 5.
TO - 2 ishlatilgan katalizatordan NiO ni ajratib olishning harorat bilan o‘zgarishi.
Chnos = 20 %; dch = - 5+6 mm; 1 = 2 soat.
Qoldigning spektral tahlil natijalari, % NiO ni ajtratib olish darajasi, %
e NiO Al,0; Cr20; cnexTp FEK
50 22.1 63,9 973 36,3 29,39
60 - 21,9 63,0 12,4 36,9 57,63
:Z 80 - 18,4 69,4 9,70 46,97 66,4

Natijalarini GIAP — 8, R — 67, GIAP — 16 Kkatalizatorlaridan nikel oksidini ajratib olingandagi natijalar bilan
taqqoslanganda ko‘rinadiki, nikel oksidini ajratib olish darajasi katalizatorning tarkibi va tayyorlanish usuliga birmuncha bog‘liq.
Sulfat kislotasi bilan gayta ishlash natijalari.
Tadgiqotlar sulfat kislotasining konsentrsiyasi 5 — 20 %, harorat 50 — 90 °C oraligda olib borildi. Xona haroratida sulfat
kislotasining 5 — 20 % li eritmalari bilan katalizatordan nikel oksidini ajratib olish darajasi 11,89 % ni tashkil qildi. (6— jadval)
Jadval 6.
TO - 2 ishlatilgan katalizatordan NiO ni ajratib olishning xona haroratida H.SO4 konsentratsiyasi bilan
o‘zgarishi. T = 2 soat; dch = - 5+6 mm; T =20 - 25 °C.

Chizsos, % 5 10 15 20
Ajratib olish darajasi, % 76 9,14 11,89 11,35 FEK natijalari
Haroratning ortishi bilan nikel oksidini eritmaga o‘tish darajasi ortib borib, 60 — 90 °C da 97 % ni tashkil etadi. (7 —
jadval)
Jadval 7.

TO — 2 ishlatilgan katalizatordan NiO ni ajratib olishning harorat bilan o‘zgarishi.

T =2 soat; dch = - 5+6 mm; CH2SO04 = 20 %.
Harorat, °C 20 50

60-70 80 - 90

Ajratib olish darajasi, % 11,35 79,45 97,34 97,7 FEK natijalari

Shunday gilib ishlatilgan TO — 2 markali katalizatordan sulfat kislotasining 20 % li eritmasi bilan 60 °C dan yuqori
haroratda 2 soat davomida 97 % nikel oksidini ajratib olish mumkin.

Xulosa va takliflar.

Nikel nitrati va nikel sulfati eritmalaridan nikel oksidini olish.

Eritmalarni alyuminiy va xrom ionlaridan tozalash maqgsadida nikel karbonatini natriy karbonati bilan cho‘ktirildi. Natriy
karbonatining 170 — 180 g/1 eritmasi nikelning 70 °C li nitrat va sulfat eritmalariga 0z — 0z migdorda aralashtirib turilgan holatda,
pH 6,5 — 7 bo‘lguncha qo‘shildi. Bunda cho‘kmada nikel karbonati tuzi hosil bo‘ldi va filtrda ajratib olinib, distillangan suvda
yuvilib 120 — 130 °C da quritildi.

Quritilgan nikel karbonati tarkibidagi alyuminiy va xrom qoldiglari sifat tahlili yordamida tekshirildi [14-15].

Tajribalar natijalariga binoan nikel karbonatining suvli aralashmasida Al va Cr qoldiglarini ko‘rsatuvchi loyqa hosil
bo‘lmadi. Nikel karbonatini 300 — 350 °C da toblab, nikel oksidi olindi.Yuvib quritilgan nikel karbonatining 300 — 350 °C da
toblab hosil gilingan nikel oksidining spektr tahlili o‘tkazildi. Natijalar ishlatilgan TO — 2 katalizatordan ajratib olinadigan nikel
karbonati va nikel oksidi yangi katalizator ishlab chiqarishda xomashyo sifatida qo‘llanilishi mumkinligini ko‘rsatdi.
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STUDY OF CORN GLUTEN OBTAINED BY PROCESSING CORN GRAIN IN LOCAL CONDITIONS
Annotation

This article presents a study of the quality indicators of intermediate starch products from locally produced corn grains from
various growing regions of Uzbekistan. Based on the results obtained, we can recommend enriching feed with intermediate raw
materials with a high protein content. It is recommended to use corn gluten as a promising raw material in the production of
compound feed to replace traditional grain crops. In this regard, research on the use of domestic secondary raw materials for the
production of starch is relevant, which allows increasing the nutritional value of feed and reducing its cost.
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HUCCIEAOBAHHUE KYKYPY3HOI'O I''IIOTEHA, IOJYYEHHOTI'O ITPU TIEPEPABOTKE 3EPHA KYKYPY3bI B
MECTHBIX YCJIOBUSIX
AHHOTAIHS

B nmanHO# cTaThe mNpencTaBIEHBI UCCICIOBAHMS W3YyUCHHE TOKa3aTeleld KauecTBa MPOAYKIMU MPOMEXYTOYHOTO Kpaxmala W3
3epHa KyKYpy3bl MECTHOTO TMPOW3BOJCTBA K3 PA3IMYHBIX IMMOCEBHBIX PETHMOHOB Y30ekucrana. Ha OCHOBaHMH TMOJNYydYEHHBIX
pe3yIbTaTOB MOXHO PEKOMEHAOBAaTh OOOTalleHHe KOPMOB IPOMEKYTOYHBIM CHIPREM C BBICOKHM COJCp)KaHHEM Oelka.
PexoMeHI0BaHO HCIONB30BaTh KYKYPY3HYIO KICHKOBHHY KakK MEPCIECKTHBHOE ChIPhE MPH MPOU3BOJICTBE KOMOHKOPMOB ISt
3aMeHBl TPAJUIHMOHHBIX 3€PHOBBIX KyNbTYp. B CBA3M C STHM aKTyadbHBIMH SBISTIOTCSI UCCIEIOBAHUS IO HWCIIOJE30BAHUIO
OTEUECTBEHHOTO BTOPUYHOTO CBHIPbSl JJISI MPOU3BOJCTBA Kpaxmaja, YTO MO3BOJSET MOBBICUTH IHILEBYIO LIEHHOCTH KOPMOB M
CHU3HUTH MX CEOECTONMOCTb.

KnioueBble cii0Ba: 3epHO KyKYpy3bl, aHAIU3, TPOJAOBOJIBCTBEHHOE 00ECIIEUCHNE, METO/I, CEITbCKOE X035HCTBO, OETIOK.

MAHALLIY SHAROITLARDA MAKKAJO’XORI DONINI QAYTA ISHLASHDA OLINGAN MAKKAJO’XORI
GLUTENINI O'RGANISH
Annotasiya

Ushbu maqolada O‘zbekistonning turli o‘sayotgan viloyatlaridan mahalliy ishlab chiqarilgan makkajo‘xori donlaridan olingan
oraliq kraxmalli mahsulotlarning sifat ko‘rsatkichlari o‘rganilgan. Olingan natijalarga asoslanib, ozuqani yuqori proteinli oraliq
xom ashyo bilan boyitishni tavsiya gilishimiz mumkin. An‘anaviy don ekinlarini almashtirish uchun aralash ozuqa ishlab
chiqarishda istigbolli xom ashyo sifatida makkajo'xori glyutenidan foydalanish tavsiya etiladi. Shu munosabat bilan kraxmal
ishlab chigarish uchun mahalliy ikkilamchi xomashyodan foydalanish bo'yicha tadgiqotlar dolzarb bo'lib, bu ozuganing ozugaviy
giymatini oshirish va uning tannarxini pasaytirish imkonini beradi.

Kalit so‘zlar: makkajo'xori doni, tahlil, ozig-ovgat ta'minoti, usul, gishlog xo'jaligi, ogsil.

Introduction. Today in the world one of the main tasks facing the feed industry is the further improvement of the
technology for the production of feedstuffs in order to increase their nutritional value. Mixed feeds usually contain up to 60.0%
of grain raw materials, which confirms the fact of its ineffective use as a product of strategic purpose. This is especially important
at the present time, when the industry is experiencing a shortage of basic raw materials, primarily in traditional grains and
leguminous crops. Replacing grains, whose share in the composition of mixed feeds is 70-80%, with new or rarely used
components is promising. One such substitute may be corn gluten, an intermediate product of starch production.

In recent years, our republic has achieved certain results in the creation of processing equipment and technology in order
to expand the raw material base used in agriculture and its rational use (Sarbolaev, Miralimova, &Makhmudova, 2022).

The problem of transferring the processing of agricultural raw materials to a waste-free production cycle has an economic
(resource-saving) aspect. Expanding the raw material base for the production of compound feed using waste from food and
related industries will make it possible, along with saving raw materials, to develop a technology for producing compound feed
enriched with components that can increase the productivity and nutritional value of feed (Djakhangirova et al., 2021).
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To expand the feed supply, it is necessary to develop scientifically based resource-saving technologies with targeted
correction of the chemical composition of feed, including through the use of natural non-traditional and secondary raw materials
from various branches of the processing and food industry, containing a complex of physiologically significant nutrients,
especially proteins and essential amino acids (Jacob, Noll, &Brannon, 2008).

Alimkulov Zh.S. and others, the possibility of using grape marc and natural mineral sorbent — vermiculite — for the
production of compound feeds was considered. It has been established that the secondary raw materials obtained from grape
processing, in terms of their chemical composition, fully meet the requirements for feed components. However, the flowability,
bulk density and hygroscopicity of this raw material do not meet the necessary requirements of feed milling production. In
addition, flour from pomace quickly goes rancid and clumps (Alimkulovet al., 2019).

To solve the problem facing the feed industry, it is necessary to search for new alternative sources of raw materials,
create a variety of feed additives based on them to effectively replenish raw materials, improve the quality and ensure the safety
of feed products. Particular attention of scientists and poultry producers is attracted to secondary raw materials (waste) from
various branches of food production, which is a relatively cheap and accessible source of raw materials and, after appropriate
processing, can acquire feed properties (Shvanskaya&Konovalenko, 2011).

The use of waste from food industries in modern feed production will ensure deep processing of food raw materials of
animal and plant origin, reducing the cost of main products, and expanding the range of modern feed supplies. Based on the
above data, corn gluten is considered a promising raw material for the production of compound feeds of highly biological
composition. Corn itself, due to its high yield, is considered one of the most profitable crops to grow. It is used to make a variety
of food products for humans and is used in mixed feed for various types of animals and poultry. Corn germ oil is used as food, as
well as for the production of soap, paint and other products. Corn germ cake and meal are used as high-protein components in
animal and poultry feed. Currently, in the Republic of Uzbekistan, over 30 hybrids and varieties of corn are included in the State
Register, which allows their use in the country’s agricultural production. The Republic has achieved certain successes in the
selection of domestic competitive corn hybrids for various economic purposes and ripening periods, and methods have been
developed for obtaining high yields of seeds and commercial grain. You can see from the above graph that during 2010-2022, the
yield of grown corn grain increased by 3.5%.

In the production of starch from corn grain, gluten is obtained as a by-product, which in the technological process goes
through a pre-thickening stage and a drying stage. During the thickening process, the dry matter content in gluten increases from
2-3 to 40%. Drying allows you to increase their concentration per unit mass of gluten to 90-92% (Afanasyevet al., 2012).

Materials and Methods. The main goal of the research is to study the physico-chemical indicators of corn gluten
produced at a plant for the production of starch syrup from corn grain. For this purpose, we conducted pilot tests at the Golden

Corn company, located at the address: Chorbog street, Chilanzar district, Tashkent city.
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Figure 1. Corn for grown in Uzbekistan 2010-2022, thousand tons.

Results and discussion Discussion. Our research is devoted to studying the potential use of the intermediate product
corn gluten for the production of corn starch as a component of animal feed. The results of a study of organoleptic and physico-
chemical indicators of an intermediate product of corn starch processing are presented. The resulting industrial samples were
analyzed in the research laboratories of the Department of Food Technology and Perfume and Cosmetics of the Tashkent
Institute of Chemical Technology. The block diagram of the experiment is presented in ‘Figure2’.

The raw material for the production of starch is corn grain. The starch content in it is 70% by weight of dry substances. In
addition to starch, it contains nutritionally valuable substances such as protein (10...13%) and fat (6.5%), for the isolation of
which special methods and equipment are used, which, on the one hand, complicates cornstarch production, and on the other
hand, it allows us to produce additional products that are important for the national economy of the country - dry concentrated
protein feed, corn oil and corn extract.

"//‘-I Shjec of studsy F\*

| Organoleptic indicators | | Fhysical and chemical indicators

|
+

| App=arancs | [ Hurm id ity ]
1 +

| Calar | | Size |
+ +

| Sm el | [ Metallomagnetic impuriti=s ]
+

| Crude fiber |
+

Total ash |-—| Crude protein |
+ +

Ash, insoluble in hydrochloric acid | | crude fat |

-376 -




0O¢‘zMU xabarlari Becrtnuxk HYY3 ACTA NUUz | KIMYO | 3/2 2024

R eception of grain corn

¥

| Cleaning grain from im purities |

'

Soaking {(grain + water + chemiical, about 2 days)

¥

| Crushing {mushy m ass) |

+ Embryo,
Starch separation (washing) > shell
Separation of starch from a starch-protein suspension
using a separator - Gluten (far
‘L concentration)

Precipitation and washing of starch

Raw com starch

Figure 2. Block diagram of the experiment.

Figure 3. Schematic flow diagram for the production of raw corn starch.

The basic technological scheme ‘Figure 3’ for the production of raw corn starch includes the following main operations:
Cleaning the grain from impurities, soaking the corn grain, crushing the grain, isolating the germ, grinding the corn slurry,
straining and washing the pulp and germ on sieves, isolating starch from starch-protein suspension, washing the starch. Dry corn
gluten (gluten) is a water-insoluble vegetable protein, a product of processing corn grain. The feed performance is strongly
influenced by the variety, cultivation conditions (temperature, humidity), and industrial production methods. The use of feed is
currently actively expanding, and gluten is also used in the feed industry. Corn gluten is the protein of the corn grain, separated
from its other parts - starch, fat and fiber. This is a natural protein plant product with a high content of essential amino acids,
vitamins, micro and macroelements; additive to the composition of compound feeds and feed rations. Corn gluten has excellent
nutritional properties, ranking second in calorie content after animal and vegetable fats. Corn gluten protein is distinguished by a
high content of the most important amino acids for farm animals and birds, without which the effective formation and renewal of
proteins in the body is impossible. Corn gluten also contains a large amount of linoleic acid, which helps meet the body’s needs
for essential fatty acids and directly affects the size of eggs and hatchability of chickens. The high concentration of carotenoids
and the natural pigment xanthophyll allows for the rich amber color of the egg yolk to be achieved and gives the bird’s skin a
golden yellow hue.

The carotenoid content in gluten is almost 2 times higher than in grass flour and 20 times higher than in the original raw
material. Corn gluten also plays an important role in feed granulation; it ensures strong bonding of feed particles and contributes
to the production of dense and high-quality granules. Corn gluten can partially or completely replace feed additives such as meal,
fish meal, cake, yeast and corn. With the combined use of gluten and meal, the nutritional value of diets increases significantly.
With proper calculation of rations, the use of corn gluten can reduce the cost of feed by 2-5%. And the use of corn gluten in
feeding pigs allows saving about 10% of grain. Recommended rate for adding corn gluten to feed: Laying hens up to 10%;

Broiler chickens up to 7%; Young poultry up to 5%; Pigs up to 25%; Cattle up to 20%. Corn gluten is produced in
accordance with the requirements of the standard (GOSTP55489-2013 CORN GLUTEN Technical conditions). In terms of
organoleptic indicators, corn gluten must meet the requirements specified in Tablel.

Table 1
Organoleptic quality indicators of corn gluten
Indicator name Characteristic
Appearance Loose powder
Color Light yellow to yellow-brown
Smell Characteristic of corn gluten without moldy, putrefactive and other extraneous
substances smells

Organoleptic characteristics of the studied corn gluten: appearance: powdery, free-flowing, not caked. Color — yellow
from light to yellow-brown. The smell is characteristic; there should not be a musty, malty, putrid, moldy smell. During storage,
it is necessary to control the organoleptic characteristics of corn gluten.

Next, the physicochemical parameters were studied and compared according to GOST. In terms of physical and chemical
indicators, corn gluten must meet the standards specified in Table 2. As can be seen from Table 2, the physical and chemical
indicators of corn gluten obtained by processing corn grain at the Golden Corn company meet the requirements of GOST.
Benefits of using corn gluten:

Energy value. Protein nutrition. The digestibility of critical amino acids in feed is up to 7.5% higher than that of corn
grains.Possibility of reducing the cost of the diet.High taste, good palatability.Positive effect on the growth of young animals.
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Improving the quality of hatching eggs. Increasing the efficiency of fattening. The xanthophyll pigment results in uniform,
attractive coloring of broiler carcasses and bright coloring of egg yolks. Due to the binding properties of feed, gluten is
widely used in the production of compound feed.

Also in fisheries, gluten reduces the level of destruction of feed granules in water. At the further stage of research, it is
planned to select the composition of feed for calves at different stages of growth (start, growth and finish), develop technological
recommendations for the step-by-step preparation and granulation of these feeds, as well as study the influence of the studied
additives on the quality of the finished product.

Table 2
Physico-chemical parameters of corn gluten
Indicator name According  to According to
them the sample under study
Mass fraction of moisture, %, no more 12.0 6.1
Grinding size - mass fraction of passage through a sieve with holes with a diameter of 3 mm, 90.0 2.0
%, not less i i
Mass fraction of crude fiber in terms of dry matter, %, no more 5.0 2.6
Mass fraction of crude protein in terms of dry matter, %, not less 55.0 55.1
Mass fraction of crude fat without preliminary hydrolysis in terms of dry matter, %, no more 90 58
Mass fraction of total ash in terms of dry matter, %, no more 3.0 1.37
Mass fraction of ash insoluble in hydrochloric acid, calculated on dry matter, %, no more 0.7 01
Foreign impurities (earth, glass, stones, etc.) Not allowed Not found
Content of metallomagnetic impurities, mg/kg:
particles up to 2 mm in size incl., no more 10.0 6.0
particles larger than 2 mm and with sharp cutting edges Not allowed -
General toxicity Not allowed -

Conclusions. 1. Based on an a priori analysis of the profiling literature, the main problems of feed production and
priority directions for solving them were identified, mainly through the use of non-traditional raw materials and the use of
various methods of processing plant raw materials. It is recommended to use corn gluten as a promising raw material in the
production of compound feeds to replace traditional grain crops.

2. In this regard, research on the use of domestic secondary raw materials from starch production, which helps to increase
the nutritional value of feed and reduce their cost, is relevant.
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COORDINATION COMPOUNDS OF STRONTIUM NITRATE WITH BENZAMIDE AND
ACETODIPHENYLAMIDE
Annotation

Homogeneous and mixed ligand complex compounds of barium nitrate with some acid amides have been synthesized. The
composition, individuality, and methods of coordination of nitrate groups, benzamide molecules, and acetodiphenylamidamide
have been established. Methods of coordination of organic ligands and the environment of the central ion have been proven by
vibrational spectroscopy. By comparing the interplane distances and relative intensities of barium nitrate, ligand molecules and
synthesized complexes, it is shown that the new coordination compounds differ from each other, as well as from the initial
components.

Key words: Physico-chemical methods of analysis, IR absorption spectra, X-ray phase analysis, coordination compounds,
synthesis, composition.

KOOPAUHAIIMOHHBIE COEJIUHEHUSI HUTPATA CTPOHIIMS C BEH3AMUJIOM U
AINETOAU®EHUJITAMUIOM
AHHOTALIUSA

CHHTE3UPOBaHbI OJHOPOJHBIC W CMEIIAHHO-THTaHIHbIC KOMILUICKCHBIC COCAMHCHUS HHUTpara Oapusi ¢ HEKOTOPBHIMH aMHIaMH
KHCIJIOT. YCTaHOBJICHBI COCTaB, WHAWBUAYaJIbHOCTh, CHOCOOBI KOOPAWHALIMM HHUTPATHBIX TPYHIL, MOJIEKYT OCH3aMua,
arieromudeHmIamMuaamMuaa. Merogamu  KoJie0aTenbHOW CIIEKTPOCKOMHUU JIOKa3aHbl CIOCOOBI KOOPIHMHAIIMH OPTaHHUECKHX
JIMTaHJO0B, OKPYKEHHE IEHTPAITbHOrO HoHAa. CpaBHEHHEM MEXIUIOCKOCTHBIX PACCTOSIHUH W OTHOCHTENBHBIX HHTEHCHBHOCTEH
HUTpara Oapusi, MOJIEKYJ JMTaHJOB M CHHTE3MPOBAHHBIX KOMILIEKCOB IMTOKAa3aHO, YTO HOBBIE KOOPIUHAIIOHHBIE COCTUHEHUS
OTJIMYAKOTCS MEXKIY CO00il, a TaKKe OT UCXOJHBIX KOMITOHECHTOB.

KnoueBble caoBa: (u3HKO-XMMUYECKHEe MeTONbl aHanmu3a, MK-cmekTpsl mMornomeHns, peHTreHO(pa3oBhI aHAIN3,
KOOPIUHAITHOHHBIC COCTUHECHUS, COCTAB.

STRONSIY NITRATNING BENZAMID VA ASETODIFENILAMID BILAN KOORDINATSION BIRIKMALARI
Annotatsiya

Bariy nitratning bir hil va aralash ligand kompleks birikmalari ba'zi kislota amidlari bilan sintezlanadi. nitrat guruhlari, benzamid
molekulalari, asetodifenilamidlarining tarkibi, individualligi, koordinatsiyalanish usullari aniglandi. Tebranish spektroskopiyasi
usullari organik ligandlarni koordinatsiyalanishi, markaziy ionni o'rab olish usullarini o’rganildi. Bariy nitrat, ligand molekulalari
va sintez qilingan komplekslarning tekisliklararo masofalari va nisbiy intensivliklarini tagqoslash shuni ko'rsatadiki, yangi
koordinatsion birikmalar bir-biridan, shuningdek dastlabki tarkibiy gismlardan farq giladi.

Kalit so‘zlar: Fizik-kimyoviy tahlil usullari, 1Q yutilish spektrlari, rentgen fazasini tahlil qilish, koordinatsion birikmalar,
kompozitsiya.

BBenenue. B Mupe CHHTE3UPYIOTCS Pa3HOJMTaHIHBIC KOMIUIEKCHBIE COSTUHEHUS TIEPEXOIHBIX METAIUIOB, HAXOISIIHECs
B TIIOCJICOAHEC BpeMﬂ LLII/lpOKOB npumeHeHMe B CCIIBLCKOM XO3$[I>’ICTB€ B Ka4eCTBEC CTHMyJ'[S[TOpOB pOCTa 1A yCKOpeHI/Iﬂ u
MOBBIIICHUS YPOKAHHOCTH OCHOBHBIX KYJbTYp. ClenyeT OTMETHTh, YTO Ha CETOHSIIHEE BpeMs HE B HAYYHOW JIUTEpaType He
HUMEECTC I/IH(l)OpMaL[I/IS[ O CHHTE3¢C OJlHOpO)IHl)lX U CMCIHIAHHOJIMTaHAHBIX KOMIIJICKCHBIX COC}II/IHGHI/Iﬁ HI/IT“paTOB C AKTUBHBIMU
Metaiamd. CleIoBaTeNIbHO, aKTYAIbHBIM SBISIETCS CHHTE3 M CHCTEMHOE U3yUCHHE WX OMOJOTHYECKOH aKTHBHOCTH. [yt 3o
eI OJHUM U3 3(1)(beKTI/IBH]>IX MCETOJ0B CHHTE3a SBIISICTCA MECXAaHOXUMMAA. HpI/IMeHeHI/le JAHHOT'O METOJAa IMO3BOJISICT CHMXKATh
pacxo peareHTOB M WCKIIOYaeTCs IPHMEHEHUE IOPOTOCTOSIINX PACTBOPHTENCH B TPOIECCe CHHTE3a KOMIUIEKCHBIX
COEIMHEHUI.

AHanu3 TuTepatyphl o TeMme. HaydHsle ncciiefoBaHus, HAapaBlICHHBIE HA CHHTE3 M YCTAaHOBIIEHHE COCTABa, CTPOCHUS,
W3y4eHUsT CIOCOOOB KOOPIMHAIIMKA OPraHWYECKUX JIUTAHIOB, OJCKTPOHHON CTPYKTYpBl H PEaKIHOHHON CIIOCOOHOCTH
COCIMHEHUH OCYIIECTBISIOTCA B BEAYLIMX HAay4YHBIX IIEHTPAX U BBICIIMX 00Pa30BATENIFHBIX YUPEXKICHUAX MHpA, B TOM UYHUCIE:
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University of California (USA), University of South Florida (USA), Technical University of Szczecinand Polymer Institute
(Poland), yuuBepcutere ®pankdpypra na-Maiine (I'epmanusi), Kuorckom texosormyeckom uHctutyTe (SInonus), Shanghai
University (China), PoccuiickoM XHMHKO-TEXHOJIOIHYECKOM YHHBepcuTeTe, KabapauHo-BankapckoM rocyaapcTBEHHOM
yauBepcurete (Poccust), XMenpHHUIIKOM HaMOHATIEHOM yHUBepcuTeTe (YKpanHa), IHCTHUTYTE 00IIeil 1 HeopraHMIecKOH XUMHUH
AH PV3, rme ocoboe BHUMaHHE yJelseTcs CHHTE3y M YCTAHOBICHHIO COCTaBa, CTPOSHHMS, DJIEKTPOHHON CTPYKTYpHl H
TEPMHUYECKHUX CBOHCTB KOOPIMHALIMOHHBIX COCAMHEHNN MeTaoB [1-3].

B pesynbraTe mccnenoBaHui, MPOBEIEHHBIX B ITOCIEAHEE BPeMsI MOJIYUCHBI PSJ] HAYYHBIX Pe3yJIbTaTOB, B TOM YHCIE:
OCYIIECTBIEH CHHTE3 aMHIHBIX W THOAMUIHBIX KOODAMHAIMOHHBIX COCIMHEHUH psAga MeTauioB, pa3paboTaH CHHTE3
KOOPIMHAIIMOHHBIX COCANHEHHI KHCIOPOJ-, a30T- U CEpO COACPKALINX OpraHHdYecKuxX Bemiects [4-5]. OmHako, B juTeparype
OTCYTCTBYIOT JJaHHBIE 00 OJHOPOIHBIX M CMEIIAHHOJIUTaHHBIX KOOPAHHAIIMOHHBIX COCANHEHUAX HUTPATOB OapHsL.

Metonosiorusi ucciaefoBaHus. 11 TpoBedeHUS CHHTE3a KOMIUICKCHBIX COCOMHEHHH HaMM BbIOpaH Haunbosee
3¢ QeKTHBHBIN MeXxaHOXUMHUUEeCKHi crtoco6. CHHTe3 NpoBeeH IyTeM HHTSHCHBHOTO PAaCTHPAaHUsI HCXOJHBIX KOMIIOHEHTOB IIPH
KOMHATHOHM TeMIeparype B IMIApOBOIl MENbHUIIE, B3ATHIX B MOJIHBIX COOTHOUICHUSX HUTpPATOB Oapust ¥ amujoB 1:2 m 1:1:1,
COOTBETCTBEHHO.

C nenbio TONMYYeHHs AaMHAHBIX KOOPIWHAMOHHBIX COEAWHEHMH OapHs W B KadyecTBE JIMTAHJOB OBUIM BHIOpAHBI
oenzamun (bA) u aneromudennamun (AAPA), a B kauecTBe KOMIUIEKCO0Opa30BaTeNs UCIIONB30BaH HUTPAT Oapusl.

KowmmiekcHoe coenunenne cocraBa Ba(NOs)22BA cuHTe3upoBano mytéM mnepememnBanus 2,612 r (0,01 monb)
Ba(NOs)2 ¢ 2,42 r (0,02 moJ1p) GeH3aMuIa B IIapOBOii METBHULIE TIPU KOMHATHO# Temmepatype B Tedenue 0,15-0,20 gaca. Boixon
npoaykra cocraniseT 84,0%.

Coennnenne cocraBa Ba(NO3)22AIPA cuntesupoBaiyu myrem nepemenmannst 2,611 r (0,01 moms) Ba(NOs)2 u 4,221
r (0,02 moip) arneromudeHUIaMHIA B MIAPOBOM MENBHUIIE MPU KOMHATHOH Temmepatype B Teuenue 0,15-0,20 waca. Beixon
KOMIUIEKca cocTaBisieT §6%.

Tlpu cuntese xoMmiuiekcHOro coeautenust cocrasa Ba(NOs)2BA-AI®A 2,611 r (0,01 mosnp) Ba(NOs)2 neperupanu ¢
1,212 r (0,01 momp) Gensamuma u 2,112 r (0,01 moip) aneroaudeHnIaMiuAa B APOBOH MEJIBHUIIE TPH KOMHATHOM TeMIlepaType
B Teuenue 0,15-0,20 yaca. Bexon npoaykra coctasisier 87,0%.

Brexon mponykra ompenensiy, KaKk OTHOIICHHE BBIYMCICHHOW M HAHIEHHON Macc MOcCie MPOMBIBKH IMOJYYEHHBIX
KOMIUIEKCHBIX COCAMHEHHH, Tocie (QUIBTPOBaHUS M BBICYNIMBAHHUS 1O IIOCTOSHHOW Macchl. Bce IodydeHHBIE COEIMHEHUS
CHavaJla IPOMBIBAJIM JIBK/BI TVCTHUIMPOBAHHOM Bomoi. KooparHaIlMOHHBIE COSTUHEHNS] HUTPATOB Oapusi MPOMBIBAIN BOIOU
TS yOaJieHns] HeNpOpearupoBaBIIero HUTpaTa Oapus.

AHaau3 W pe3yJabTaThl. AHAIN3 CHHTE3MPOBAHHBIX COCAMHEHHMH Ha COJEp)KaHWE MarHusl NMPOBOAMIIM COTJacHO [4].
Azot onpenensiics o Metoay droma [5], yraepon v BOOOPOA ¢ CKUraHHWEM B Toke kuciopoaa (Tabmuma 1).

Ta6auna 1.
Pe3yabTaThl 3JIEMEHTHOT0 AHAJIU3A OHOPOIHBIX H CMELIAHHOJIUTAHAHBIX KOOPAMHALMOHHBIX COeIUHEHUIH
HHUTpaTa 0apust

Coennnenne Me, % N, % C, % H, %
o g o g . g i g
5 5 5 S £ S g 5
= = = 5] = B =2 =)
3 z 3 z 5 z e )
= H T 23] = 3} = 3}
Ba(NOsz)22BA 25,82 27,23 7,04 8 32 33 1 2
35 A1 34 67 78
Ba(NOs)22AJ1 18,85 20,05 7,15 8 47 49 2 3
DA 19 ,96 19 ,53 ,83
Ba(NO3z)2BA" 21 | 2310 7,61 9 40 42 2 3
ALIOA ,60 A4 ,80 49 ,30 37

Jnst mpeHTHUKALIMM TONYYEHHBIX KOMIUICKCHBIX COCIMHEHHWH wucrons3oBain WK-cnektpsl 00pasuoB, KOTOpbIE
npezacTaBiaeHbl Ha puc.1-2. UK-crekTp HEeKOOpAHHHUPOBAHHON Mosekyibl aneroandernnamugamuaa (AJDPA) umeer 4acToThl
npu 3366 - v(NH2), 3161 - 25(NH2), 3060 - v(CH), 1680 - v(C=0), 1619 - 8(NHz2), 1594 - v, 1574 - v, 1483, 1423 - v, 5(CCN),
1398,1342 - v(CH), 8(CCN), 1200 - 3(CCN), 1143,1127 - v(NH)z2, 8(CCN), 1086 - 3(CCN), v(CO), v, 1029 - v, 8(CCN), 986 -
v(CC), 831 - v(CC), 8(CCC), 777,703 - 3(CCN), 4 (CO), 624,604 - 5(CO), 3(CNC), 514 - 5(CO), 5(CCC).

B UK-criexTpe HexoopauHUpoBaHHOW Monekynbl 6enzamuaa (BA) o6Hapyxens! dactotsl npu 3367 - v(NH)z, 3172 -
26(NH3), 3059 - v(CH), 2885 - v(CH), 2779 - v(CH), 1955, 1893, 1810, 1659- v(C=0), 1623 - 3(NH2), 1577 - v, 1450 - v, 1401 -
v(CH), 1297, 1179, 1143 - v(NH), 1122, 1024, 918, 848, 812, 793, 685, 635,529 u 411 cm™.
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CpaBHeHl/IeM MEKITJIOCKOCTHBIX paCCTOS[HI/lﬁ U OTHOCHUTCIIBHBIX HHTCHCPIBHOCTeﬁ CBO60}1HBIX MOJ'[eKyJ'I 6CH33MH}13,
anenoaudeHnIaMuIa, HUTpaTa Gapust ¥ KOOPAMHAIIMOHHBIX coenuHennii cocraBoB Ba(NO3)2'BA"AIMA moka3aHo, 4TO HOBbIE
KOOpAWHAIIMOHHBIC COCAMHEHUS CYIIECTBEHHO PAa3JIMYalOTCd MEXAYy COOOH M OT TMOJOOHBIX MM HCXOIHBIX COCITUHEHHI.
CHC}IOBaTeJ'[bHO, CHHTe3HpOBaHHbIC KOMIIJICKChI HI/ITpaTa 6apm[ UMECIOT HH}IHBH}lyaHbeIe ](pI/ICTaIlJ'lI/I‘IeCKI/Ie pe].l]éT](I/I.

BuiBoabl u mpensio:kenusi. PazpaboraHbl ycliOBHS CHHTE3a W BBIICICHBI B TBEPAOM COCTOSIHUH TPU KOMIDIEKCHBIX
COeAIMHEHUsT HHUTpata Oapus ¢ OeHsamugoM u anenogudenmwtamuaoM. C TMOMOIIBIO PEHTTeHO(GA30BOrO aHadM3a H
KOJIeOATeNIbHON  CIIEKTPOCKONHMU  JIOKa3aHbl ~ WHAWBUAYaJIbHOCTB, CIHOCOOBI  KOOPJHWHAIIMKM  MOJIEKYyNnl — OeH3ammuja,
arenoueHIIaMUIa HUTPATHBIX ()parMEHTOB.
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PRODUCTION TECHNOLOGY OF SALT AND HEAT RESISTANT COATING BUILDING MATERIALS FROM
POLYMER SAND COMPOSITES
Annotation

The technology of production of polymer-sand products is studied for the Khorezm region, taking into account the climatic
factors, the composition of red and black sand. For the composite, the composition of polymer waste common in Uzbekistan is
studied, the polymer-sand ratio is calculated and systematized, and recipes are developed for obtaining various covering building
materials. On the basis of the developed recipes, the stages of the technologies of obtaining coating materials and their
technological regimes are created. The resulting polymer sand composites are used in various sectors of the national economy.
Key words: Polymer-sand composite, plastic grinder, extruder, extrusion, pressing, molding, polymer covering material, brush,
paint.

TEXHOJIOT' WS TPOU3BOJICTBA COJEBOM 1 TEPMOCTOMKNX MMOKPBITHI CTPOUTEJIBHBIX
MATEPHAJIOB U3 NIOJTUMEPHO-IIECOYHbBIX KOMIIO3UTOB
AnHOTaLUA

TexHOMOrus TPOM3BOACTBA TMOJMMEPIIECUAHBIX H3IEIUI H3y4eHa I XOpe3MCKOW 00JacTH C Y4eTOM KIMMAaTHYCCKHX
(axTopoB, cOCTaBa KPaCHOTO M YEPHOTO MHecKa. J[Jisi KOMITO3KTa H3y4eH COCTaB PAaclpOCTPAHEHHBIX B Y30EKUCTaHe MTOJIMMEPHBIX
OTXOJIOB, PACCUUTAHO M CHCTEMAaTHU3MPOBAHO COOTHOIICHHE MOJIMMEP-TIECOK, pa3pabOTaHbl PEHENTyPHI MOMYIEeHHS Pa3INIHBIX
YKPBIBHBIX CTPOUTENbHBIX MarepuanoB. Ha ocHoBe pa3paboTaHHBIX peLENTyp CO3JaHbl 3Talbl TEXHOJIOTHH IMOJIydeHUs
JIAKOKPACOYHBIX MAaTE€PUaJIOB M MX TEXHOJIOTHYECKHe PeXUMEL [lomydeHHbIe monmMepriecyaHble KOMIIO3UTHI HCTIONB3YIOTCS B
Pa3INYHBIX OTPACIAX HAPOIHOIO XO3SHCTBA.

KnroueBbie cioBa: IlomnmeprnecuaHslii KOMIO3UT, W3MENBUYUTENb IUIACTMACCHI, OKCTPYHAEp, AKCTPY3HUs, IIPECCOBAHHE,
(hopMOBKa, MONMMEPHBII MOKPHIBHOI MaTepHal, KACTh, Kpacka.

POLIMER QUM KOMPOZITLARDAN SHO‘RGA VA ISSIQQA CHIDAMLI QOPLAMA QURILISH
MATERIALLARI ISHLAB CHIQARISH TEXNOLOGIYASI
Annotasiya

Polimer-qum mahsulotlarini ishlab chigarish texnologiyasi Xorazm mintagasi uchun iglim omillarini hisobga olgan holda gizil va
gora qumning tarkibi o‘rganiladi. Kompozit uchun O‘zbekistonda keng tarqalgan polimer chiqindilar tarkibi o‘rganilib, polimer-
qum nisbati hisoblab chiqilib, tizimlashtiriladi va turli qoplovchi qurilish materiallari olish uchun retsepturalar ishlab chigiladi.
Ishlab chigilgan retsepturalar asosida qoplovchi materiallarni olish texnologiyalari bosgichlari va ularning texnologik rejimlari
yaratiladi. Olingan polimer qum kompozitlarini xalq xo‘jaligining turli sohalarida qo‘llaniladi.

Kalit so‘zlar: Polimer-qum kompozit, plastmassa maydalagich, ekstruder, ekstruziya, presslash, qoliplash, polimer qoplovchi
material, bruschatka, bo‘yoq moddalar.

Kirish. Bugungi kunda Xorazm viloyatining suv resurslari va tuproq sistemasi Respublikamizdagi sho‘rlanish darajasi
yuqori bo‘lgan hudud hisoblanadi. Shuning bilan birgalikda aynigsa yoz paytlarida havo haroratining noodatiy tarzda isib
ketishi, qishning quruq sovuq bo‘lishi hamda suvlar va xatto havo xam sho‘rlanishi natijasida qurilish materallari va
yodgorliklarning poydevorlarida to‘plangan tuz qatlamlari natijasida qurilish materallarining sifatining pasayishiga olib keladi.
Hozirgi kunda Respublikamizning iglim muhitidan kelib chigib polimer-qum kompozitlarga bo‘lgan talab juda yuqori va
respublikamizda sanoat migyosida ishlab chigarish dolzarb muammo hisoblanadi. Shu muammolarni inobatga olgan holda talab
etilgan polimer-qum qurilish material turlarini kengaytirish, ichki bozorni import o‘rnini bosuvchi, raqobatbardosh masulotlarni
ishlab chigarish va ichki bozorni ular bilan to‘ldirish muhimdir. Polimer-qum kompozitdan tayyorlangan plitkalar ekologik toza
material, -50 dan +70 haroratlarga hamda atmosfera yog‘inlariga chidamli, yengil vazni tufayli tashish oson, og‘ir yuk yoki zarba
ta’sirida sinmaydigan yangi avlod innovasion materialdir[1].

Mavzuga oid adabiyotlarning tahlili. Inson faoliyatining eng salbiy ogibatlaridan biri bu chigindi plastmassa hosil
bo'lishidir. 400 dan ortiq turli xil sanoat va maishiy plastmassa chigindilari ma'lum va ularning ko'pchiligi aralash plastik
chigindilar sifatida aniglangan, ular gayta ishlashga mos kelmaydi [2]. Aralash plastik chigindilarni gayta ishlash atrof-muhitga
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va sanoatga katta ta'sir ko'rsatadigan juda muhim mavzudir. Bugungi kunda aralash plastmassani gayta ishlash imkoniyatlari
kuyish, ko'mib tashlash va mexanik gayta ishlash bo'lib, ulardan mexanik gayta ishlash bargaror va igtisodiy jihatdan foydali
bo'lishi mumkin. Qayta ishlash texnologiyasi uchun giyinchilik yuqori darajada ifloslangan va aralash plastik chigindilardir.
Ushbu turdagi chigindilarni gayta ishlash variantini topish juda muhim vazifadir [3]. Rossiya Fanlar akademiyasi Sibir bo‘limi
olimlari S.S. Davaasenge, O.N.Bureninalar tomonidan polietilen chigindilarini mahalliy gil materiallari bilan aralashmasidan
g‘isht ishlab chiqarish taklif gilingan, ushbu tadqiqotlar natijasida 75 markali g‘isht olingani e’tibor etiladi [4]. V.A. Grushko
ishlarida linoleum ishlab chiqarish chiqindilari asosida qurilish materiallari olish texnologiyasi ko‘rib chigilgan, bunda chigindi
miqdoriga bog‘liq ravishda qurilish eritmalarini qotish tezligi, turli omillarni qurilish materiallari xossalariga ta’siri o‘rganilgan
[5]. Hiisniigiil Yilmaz Atay, Muhammet Tiirkmen tadqiqotlarida yog‘och qirindilarini polipropilen chiqindilari bilan birgalikda
ishlab polimer-yog‘och granulalar olingani va ular asosida tolalar shakllantirilgani keltirilgan[6.].

Tadgiqot metodologiyasi. Bugungi kunda yengil, mustahkam va bardoshli polimer-qum mahsulotlari bozordan beton va
metalldan tayyorlangan eskirgan analoglarni asta-sekin almashtirilmogda. Va bu ajablanarli emas — nishatan arzon narxda
polimer qum plitka yoki lyuklari suvdan, iglim yog‘inganchiliklaridan va og‘irlik yuklardan qo‘rqmaydi. Shu bilan birga, har bir
bunday komponentning kutilayotgan xizmat muddati eng giyin sharoitlarda kamida 50 yil ishlaydi.

Maishiy ishlab chiqarish polimer chiqindilar plenkalar, paketlar, baklajkalar, polimer uy ro‘zg‘or buyumlari polimer
mahsulotining qum bilan 200°C issiqlik ta’sirida oson reaktsiya kirishadigan, aralashadigan yopishqoq, vulkonizatsiya giluvchi
ishlab chigarish uchun qulay materallardir. Kompozit uchun Xorazm hududidagi gizil va gora qumdan foydalanildi. Aralashma
uchun olingan qizil va qumni tarkibi tekshirilib, gancha nisbatda polimer qo‘shilishi hisoblab topiladi.

bo'yoq
plascﬂc chigindilar ! isitish moslamasx
maydalagich
mikser
qum qum qutitgich ‘ /

press golib

tayyor mahsulot

1-rasm. Polimer qum kompozitlarni ishlab chigarish texnologiyasi

Xozirgi kunda ishlab chigarishimizda polimer qum mahsulotlari jarayoni eng kichik detalarigacha mukammal
o‘rganilgan. Polimer qum materiallar ishlab chiqarishda afzalligi arzon ikkilamchi polimer xom ashyosi (sumkalar, issigxona
plyonkasi (ishlatilgan), polimer ishlab chiqarishdan olingan sanoat chigindilari) mavjudligi, buyurtmachini talabiga ko‘ra istalgan
rangga bo‘yalishi, yuqori rentabillik darajasi hamda uzoq yil xizmat qilishi bilan boshqa qurilish materallardan ustun turadi.
Xorazm muhitiga mos yangi turdagi qurilish materiallarni sanoat miqiyosida ishlab chiqgarish texnologiyasini yaratish asosiy
magsadimizdir.

Tahlil va natijalar. Polimer-qum mahsulotlarini ishlab chigarish texnologiyasi Xorazm mintagasi uchun iglim omillarini
hisobga olgan holda polimer qum mahsulotlarini ishlab chiqarish uchun o°zlarining texnologik yechimlarini tanlash kerak, ammo
ikkilamchi polimer mahsulotlarining tarkibi deyarli bir xil va qumning tarkibi gazib olish joyiga bog‘liq. Shunga ko‘ra, yetkazib
beriladigan mahsulotlarning kimyoviy tarkibiga asoslangan uskunani tanlash kerak.

Polimer qum plitkalarini ishlab chiqarish besh texnologik bosqichga bo‘lingan (1-rasm):

— plastmassani maydalash (maydalagich yordamida polimer material 2-3 mm ga maydalanadi);

- aglomeratsiya (bir jarayonda silliglash va plastiklashtirish (jarayon plastik massalarni eritmaga aylantirish, ularni
mahsulotga gayta ishlashni osonlashtirish uchun);

- polimer plyonkani ishqalanish kuchi ta’sirida gayta ishlash va sovutish uchun dozalangan migdorda suv berish;

- polimer bo‘laklarini ekstruderda qum bilan aralashtirish (bu bosqichda qum va erigan yopishqoq plastmassa, yuqori
haroratda, ko‘p marta aralashtirish, bir hil xamir massasiga aylantiriladi, va yana unga bo‘yoq qo‘shiladi);

- hosil bo‘lgan fraktsiyani ekstruziya, presslash, qoliplash (ekstruder aralashmani siqib chiqaradi uning harorati taxminan
200-250 daraja, aralash kesiladi va kerakli migdorda goliplarga joylashtiriladi);

- shakllantirish va sovutish (shakllantirish matbuot mahsulotning oxirgi ko‘rinishini beradi va sovutish bir vaqtning
o‘zida sodir bo‘ladi).

Polimer-qum kompazitlarga qora qumdan 25% va polimerdan 75 % gacha mahsulot qo‘shib 250 °C gacha gizdiriladi.
Xorazm hududidagi gizil qumdan foydalanilsa qumdan 30% va polimerdan 70% nisbatida olinadi. Yuqgorida gayd gilinganidek
hozirgi kunda polimer qoplovchi materiallar gator davlatlar tomonidan ishlab chigarilmogda. Lekin bu davlatlarda
qo‘llanilayotgan retsepturalar O‘zbekiston qumlari uchun mos kelmaydi, bundan tashqari polimer chiqgindilar ham vaqt o‘tishi
bilan havo, tuproq va suv tarkibidagi mineral moddalar ta’sirida turli darajada o‘zgarishga uchraydi. Shuning uchun aynan
O‘zbekiston sharoiti uchun polimer chiqindilar tarkiblarini aniglash, ularni tizimlashtirish, qum tarkibidan kelib chiggan xolda
retsepturalar yaratish natijasida mahsulot olishni yangi texnologiyasi yaratiladi va bu texnologiya O‘zbekiston bo‘ylab keng joriy
gilinishi mumkin[7].

Hozirda chet eldan keltirilgan polimer bruschatkalar bir nechta firmalar tomonidan sotuvda 70-75 ming so‘m/m?
qiymatda taklif qilinmoqda. Agarda ushbu texnologiya o‘zimizda ishga tushirilsa bunday qoplovchi materiallarning narhi uzog‘i
bilan 20-25 ming so‘m atrofida bo‘ladi va sement asosida olingan goplovchi materiallar bilan bemalol ragobatlasha oladi. Bunda
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narxi bir xil bo‘lgan taqdirda ham polimer qoplovchi materiallarni uzoq muddat xizmat qilishini, issiq va sovuqqa chidamliligini,
suv o‘tkazmaligi sabab sho‘rlanish bo‘lmasligini inobatga oladigan bo‘lsak, polimer qoplovchi materiallar yagqqol ustunlikka ega
bo‘lib, haridorlar ko‘nglidan joy oladi.

Mahsulotning afzalligi polimer qum kompozitining afzalliklari uzaytirilgan xizmat muddati. Amaliy foydalanish muddati
qisqa bo‘lgani uchun polimer qum kompozitidan tayyorlangan mahsulotlar gancha vaqt xizmat gilishini anig aytish mumkin
emas. Hisoblangan xizmat muddati kamida 50 yil. Beton va sement hamkasblaridan farqli o‘laroq, qum-polimer kompozitlari
tushganda buzilmaydi. Kompozitning tarkibida mog‘or, qo‘ziqorin yoki boshqa mikroorganizmlarga sezgir bo‘lgan
komponentlar mavjud emas. Mahsulotlar harorat va namlikning keng diapazonida yorilish xavfisiz ishlashi mumkin. Kompozit
material agressiv suyugliklarga (kislotalar, gidroksidi, neft mahsulotlari, muzlashga garshi vositalar va boshqgalar) chidamli.
Mabhsulotlarni ishlab chiqarish va ishlatish jarayonida chang hosil bo‘lmaydi va zaharli mahsulotlar chiqarilmaydi.
Mahsulotlarning tashqi ko‘rinishi butun ishlash davrida saqlanadi, bog‘lovchi polimer sementdan ancha yengilroq, shuning uchun
tayyor mahsulotlar beton, sement yoki metall hamkasblarga qaraganda ancha yengilroq. Qayta yotqizish, o‘rnatishdan keyin
takroriy foydalanish imkoniyatiga ega.

[

mmn Ml |

Ll

2-rasm. Polimer-qum kompozitlardan olingan mahsulotlar

Xulosa va takliflar. Polimer-qum aralashmalarining afzalliklaridan biri bu polimer qum aralashmasining tarkibiy
qismlari soddaligi. Standart resept yo‘q, har bir ishlab chiqaruvchi uni tarkibiy qismlarning mavjudligiga qarab zavodda mustaqil
ravishda ishlab chigadi. Ushbu mahsulotlarni yaratish texnologiyasining butun nomutanosibligi va o‘ziga xosligi shundaki,
polimer qum mahsulotlarini ishlab chigarishda ishlatiladigan xom ashyo deyarli bepul - oyoq ostida yotib, ba’zan bizning
yashash joyimizni axlatga aylantiradi. Bular turli ko‘rinishdagi polimer chiqindilari: qadoqlash, plastik idishlar, yarogsiz holga
kelgan uy-ro‘zg‘or buyumlari. Xo‘sh, nega odamlar har kuni axlatga tashlaydigan narsalarni gishloq uylarini obodonlashtirish
uchun ishlatmaslik kerak? Chigindilarni polimerlardan tashqari, mahsulot ishlab chigarishda qum talab gilinadi xalos. Bugungi
kunda ekologik texnologiyalar eng ko‘p talabga ega bo‘lib, ular yordamida bir vaqtning o‘zida ikkita eng muhim vazifa hal
qilinadi: uzoq xizmat qiladigan tashqi ta’sirlarga chidamli talab yuqori bo‘lgan mahsulotlarni ishlab chiqarish va polimer
chigindilarini yig‘ish va qayta ishlash orqali biz sayyoramizni toza qilishga yordam beramiz!
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BOJXONA RASMIYLASHTIRUVI JARAYONIDA TOVAR TAVSIFINI TAHLIL QILISHDA SUN‘IY
INTELLEKTNI QO‘LLASH MASALALARI
Annotatsiya

Tashqi igtisodiy faoliyatda bojxona organlari uchun bojxona rasmiylashtiruvi jarayonida tovar yoki transport vositasi to‘g‘risida
to‘lig, ishonchli va xatosiz ma‘lumotlarni taqdim qilish eng asosiy shart va eng muhim omil hisoblanadi. Deklaratsiyalash
jarayonida tovar to‘g‘risidagi birlamchi ma’lumotlar sun’iy intellekt (ST) asosida gayta ishlashdagi muammolari tahlil gilingan.
Tesla Model Y elektromobilining VIN kodi bo‘yicha texnik tasnifi TIF TN bo‘yicha tizimli tasniflangan. Bojxona yuk
deklarasiyani (BYUD) shakllantirishda birlamchi ma‘lumotlarni SI tizimi asosida avtomatik tahlil qilish tizimi orqali bojxona
samaradorligi ko‘rsatkichini to‘laligicha ishonchli ta‘minlash, bojxona organlari bilan integratsiya qilingan sohalar o‘rtasida aqlli
ma‘lumotlar harakat oqimi yuzaga kelishi bayon qilingan.

Kalit so‘zlar: Tovar tavsifi, tovar to‘g‘risidagi birlamchi ma’lumotlar, BYUD, elektromobil transport vositasi (TV), sun’iy
intellekt (SI), bojxona rasmiylashtiruvi, tovar kodi, axboroy tizimi, TIF TN kodi, Tesla Model Y elektromobili, texnik tavsifi.

ISSUES OF USING ARTIFICIAL INTELLIGENCE IN ANALYZING THE DESCRIPTION OF GOODS DURING
THE CUSTOMS FORMALIZATION PROCESS
Annotation

Providing complete, reliable and error-free information about goods or a transport vehicle during the customs formalization
process for customs authorities in external economic activity is the most essential requirement and the most important factor. The
issues in reprocessing preliminary information about the goods based on artificial intelligence (Al) during the declaration process
have been analyzed. The technical classification of Tesla Model Y according to its VIN code has been systematically classified
according to Commodity Nomenclature of Foreign Economic Activity (CN FEA). The complete provision of customs efficiency
indicator through the system of automatic analysis of primary information based on Al system during the formation of Customs
Cargo Declaration (CCD), the emergence of intelligent data flow between the areas integrated with customs authorities, have
been discussed.

Key words: Description of goods, preliminary information about goods, CCD (Customs Cargo Declaration), electric vehicle
(EV), artificial intelligence (Al), customs formalization, goods code, information system, CN FEA code, Tesla Model Y electric
vehicle, technical description.

BOITPOCHI UCITOJIB30BAHUSA UCKYCCTBEHHOI'O UHTEJUVIEKTA IIPU AHAJIU3E OITUCAHUSA TOBAPA
B IMTPOLECCE TAMOXEHHOI'O O®OPMJUIEHUA
AHHOTaIMsA

Bo BHEMIHEAIKOHOMHYECKOH NEeITeTPHOCTH MPEIOCTAaBICHHE TOJIHOM, JOCTOBEpHOI M 6e30mmr004HOI HH(pOpMAIK O TOBapax
WM TPAHCIIOPTHBIX CPEICTBAX SBISETCS CAMbIM OCHOBHBIM YCIIOBHEM M Ba)KHEWIINM (DAKTOPOM JUISi TAMOXKEHHBIX OPTaHOB B
mporecce TaMOXKEHHOro ogopmileHHs. B mpomecce aeximapupoBaHUsl ObUIM IPOAHANIM3MPOBAHBI IPOOIEMBI 00pabOTKH
MEePBUYHBIX JaHHBIX O TOBAapax Ha OCHOBE MCKyccTBeHHOro uHTeiekra (MM). TexHuueckas KiacCHpUKAIUS dJISKTPOMOOHIIS
Tesla Model Y mo VIN-koxy cucremarndeckn winaccuduuupyercs no TH BDJI. VcranoneHo, uto mpu (GpopMHpOBaHHH
rpy30Boi TamoxkeHHOH nexnmapamuu (I'TJl) cucrema aBTOMAaTHYeCKOrO aHAIM3a MEPBHYHBIX JaHHBIX Ha Oase cucremsl CU
o0ecrednT MOJHYI0 JOCTOBEpHOCTh MOKa3areis 3()(GEeKTUBHOCTH TaMOXXHH, a TaKXKe CO3JaHHE HMHTEICKTYaJbHOTO IOTOKA
JAHHBIX MEXKy MHTETPUPOBAHHBIM OTPACIH C TAMOXKEHHBIMHI OpPTaHAMH.

KiioueBble cioBa: Onrcanue ToBapa, nepBUYHast HHPOPMAIHs O TOBape, rPy30Basi TAMOXKEHHAsI JIeKIaparusi, SIeKTPOMOOHIIb,
UcKyccTBeHHBIH uHTe/wiekT (MH), TamokeHHOe odopMmieHHe, Kox ToBapa, uH(opmanuoHHas cucrema, kox TH BOII,
anexrpomobuis Tesla Model Y, texuuueckoe onucanue.

Kirish. Tashqi iqgtisodiy faoliyatda bojxona organlari uchun bojxona rasmiylashtiruvi jarayonida tovar yoki transport
vositasi (TV) to‘g‘risida to‘liq, ishonchli va xatosiz ma‘lumotlarni taqdim qilish eng asosiy shart va eng muhim omil hisoblanadi.
Chunki, tovar yoki TV hagida birlamchi ma‘lumotlar to‘liq, xatosiz bojxona organiga havola etilishi tovar kodi to‘g‘ri
aniqlanishi, bojxona qiymati, bojxona to‘lovlari to‘g‘ri undirilishini ta‘minlaydi.
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Albbata, ushbu bosgichda TIF ishtirokchilari tomonidan BYDning 31-grafasi tovar tavsifi bo‘limida tovar yoki TV
to‘g‘risida ma‘lumotlarni tagdim etadi. Ushbu taqdim etilgan tovar to‘g‘risidagi ma‘lumotlarga nisbatan tovar kodini belgilash
bojxona organi xodimining vazifasi sifatida belgilangan [1].

Tadqiqot qismi. O‘zbekiston Respublikasi Bojxona kodeksining 369-moddasi Tovarlarni tasniflash bo‘limida
O‘zbekiston Respublikasi Tashqi iqtisodiy faoliyati tovar nomenklaturasi (TIF TN)ning bir xil talqin etilishini ta‘minlash
magsadida bojxona organi ayrim turdagi tovarlarni tasniflash bo‘yicha qarorni chop etishi (1), Bojxona rasmiylashtiruvida
tovarlar noto‘g‘ri tasniflanganligi aniqlangan tagdirda bojxona organi tovarlarni tasniflashni mustaqil amalga oshiradi va ularning
tasnifi bo‘yicha qaror qabul qilishi (2), Bojxona organlarining tovarlarni bojxona magqsadlarida tasniflash bo‘yicha qarorlari
majburiyligi belgilangan (3) [2].

Bojxona nazorati va rasmiylashtiruvi (BNR) guruhi xodimi TIF TN bo‘yicha tasniflash qarorini qabul gilishda o‘ziga xos
yondashuvlar talab gilinadi.

- BYUDda e‘lon qilingan TIF TN kod bilan taqdim etilgan yo‘l-yuk hujjatlarida ko‘rsatilgan TIF TN kodi o‘rtasida
tafovut mavjud yoki mavdjud emasligiga e‘tibor qaratishi;

- xavfni minimallashtirish chorasi sifatida tovarning TIF TN kodiga aniglik Kiritish zarurligi qayd etilgan hollarda BNR
guruhining xodimi mas‘ul xodimga yozma yoki elektron ravishda murojaat qilishi;

- tovar va TVni tor doiradagi mutaxassis o‘rganishi talab etilishi lozim bo‘lgan hollarda;

- BYUDning 31-grafasida tovar tavsifida bayon etilgan ma‘lumotlarning to‘ligligi, ishonchliligi va xatosizligiga ishonch
hosil gilishidir.

| Tovar to“grisidagi birlarachi ma Turaotlarming harvakat ogiri |
Lbosyich Dellarateivani tagdira qilish jarayond 2-bosqich Diellaratsiyalash jarayoni I bosqich
deklaratsiyalove i shaxe toraonidan aralga hojrona modii tomonidan “EBR” “hosgie
P - X . Torvarni erkan
oshiriladi. AT yoki “E-tranzit”™ AAT orgali
L muoralada
1. Ly gov uz amalga oshiriladi. . o
3 . o . I Bojxona auditi
. custors oz osavtida  “Tovarlarmd  elektron 1. Sun’iv intellekt o idan
deklaratsisalask”  aviemaflashtirlzan adbomt 2. Hearef profillari e, dl“.‘a]‘ga
tizirnd orgali ma’lumotlarmd tagdire e tadi 3. Bojxona xodired 1shtirokeha “

1

A-hosgich deklarateivalash jarayonida tovar to®g ‘risidagi birlame hd roa Tomotlar sun’iy intellekt asosida gatta ishlab tahlil
gilinraocgda

Izoh: * “EBR” AAT — Elektron bojxona rasmiylashtiruvi avtomatlashtirilgan axborot tizimi;
** “E-tranzit” AAT — “E-tranzit” avtomatlashtirilgan axborot tizimi [3].

1-rasm. Bojxona rasmiylashtiruvi jarayonida tovar yoki TV ma‘lumotlarining harakatlanish bosqichlari.

Bojxona rasmiylashtiruvi jarayonning asosiy mazmuni tovar harakatini ya‘ni, “tovar tavsifi — tovar kodi — bojxona
giymati — bojxona to‘lovi — tovarni erkin muomalaga chigarib yuborish” qgamrab oladi.

BYUDning 31-grafasiga SIni qo‘llanishi bojxona rasmiylashtiruvi samaradorlik ko‘rsatkichlariga ijobiy ta‘sir
ko‘rsatmoqda, biroq tovar tavsifiga nisbatan tovar kodini aniqlash natijadorligi 100% ko‘rsatkichni ta‘minlab beraolmaydi.
Bunga bir nechta omillarni keltirib o‘tishimiz mumkin.

Bular,

1.BYUDning 31-grafasiga tovar to‘g‘risida ma‘lumotlarni har doim to‘liq to‘g‘ri taqdim etilmasligi;

2.0ldindan taqdim qilingan yoki taqdim qilinib kelinayotgan ma‘lumotlarning doimiy xatoligi (bunda oldin xato taqdim
qilingan ma‘lumotlar va xato tovar kodining yuzaga kelishi);

3.BYUDning 31-grafasida ma‘lumotlarning tartibsizligi;

4.0xirgi 1 yil davomida o‘tgan tovarlarga nisbatan ma‘lumotlar tahlilining ishonchliligi darajasining nisbatan pastligi;

5.Yangi kirib kelgan tovar va tovarlar partiyasini ilk bor rasmiylashtirilayotganligi;

6.SI tizimlarini TIF TNning 2022-yilgi versiyasi bo‘yicha BYUD bazasi tahlilini olib borishi, biroq TIF TNning 2017-yil
versiyasiga muvofiq rasmiylashtirilgan BYUD bazalarini tahlili tagqoslay olishining murakkabligi;

7.Tovar tavsifi bayoniga muvofiq boshga tovar kodini aniqlashi, aslida tovar va uning tavsifi boshqa tovar kodi bo‘lishi
mumkinligini bildirishi.

Xalqaro energetika agentligi ma‘lumotlariga ko‘ra, 2021-yilda elektromobil TVlarining global savdosi 2020-yilga
nisbatan ikki baravar ko‘payib, 6,6 milliontaga yetgan. Shu munosabat bilan, oldingi yillarda toza elektromobil TV va ular bilan
bog‘liq texnologiyalar, xususan, tez zaryadlovchi stansiyalarning rivojlanishi tez sur‘atlar bilan o‘sganligini kuzatishimiz
mumkin [4].

Kelajakda elektromobil TVlari energiya tizimida asosiy muhim rol o‘ynashi mumkinligi, bu esa ushbu TVlari yanada
rivojlanishini tezlashtiradi [5].

O‘zbekistonga ham elektromobillar importi 2023-yilning 10 oyi mobaynida 19 ta davlatdan 582,3 min giymatdagi 22 492
dona elektromobillar import gilingan. 2022-yilning mos davrida bu ko‘rsatkich 3 ming 679 donani tashkil etgani haqida, ya‘ni
import hajmi 5 karra oshganligini ta‘kidlaydi [6].

Yevroosiyo iqgtisodiy komissiyasi kengashi Yevroosiyo iqtisodiy ittifogi mamlakatlariga cheklangan miqgdorda olib
kiriladigan elektromobillar uchun bojxona to‘lovlaridan ozod qilish ko‘rinishidagi tarif imtiyozini 2025-yil 31-dekabrgacha
uzaytirdi [7].

Milliy va global transport tizimlarida yuk va yo‘lovchilarni tashishda ishtirok etuvchi transport vositalari sonining doimiy
o‘sishi bilan quyidagi jihatlari bilan zamonaviy izohlanadi:
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Rossiyada umumiy foydalanishdagi avtomobil yo‘llarida haydovchisiz TV ishtirokida yo‘l harakati xavfsizligini
ta‘minlash konsepsiyasi qabul qilindi [8].
Xorijiy mamlakatlar gonunchiligida ham xuddi shunday rivojlanishi kuzatilmoqgda. Shunday qilib, Yaponiyada 2018-
yilda intellektual transport tizimlarining davlat-xususiy sektor konsepsiyasi (Public-Private ITS konsepsiyasi) yo‘l xaritasi qabul
qgilindi Roadmap 2018) [9]. 2019-yil 7-iyun kuni reja qayta ko‘rib chiqildi, ammo konseptual o‘zgarishlar kiritilmadi (Public-
Private ITS Concept Roadmap 2019) [10].
So‘nggi yillarda avtomobil sanoatida elektromobil TVIarini ishlab chigarish Masalan, Tesla Model Y elektromobil
TVning texnik tasnifini TIF TN bo‘yicha tizimli tasniflaymiz (1-, 2-jadval) [11], [12].

1-jadval

qam Ra- Tavsif

K
od-langan

qi
ymat

Sharhi

TIF
TN tasnifi

Jahon
ishlab
13 chigarish
identifikatori (WMI)

YJ

Fremont, Kaliforniya (hozir 2022 + yildan Model S va Model 3 uchun mo‘ljallangan)

SA

Fremont, Kaliforniya (hozir 2022 + yildan Model X va Model Y uchun belgilangan)

RW

Xitoy

P7

Germaniya

SFZ

Buyuk Britaniya (Roadster 1)

Mavjud emas

Chizig/seri
ya

Model Y

Mavjud emas

5 Kuzov turi

5 eshikli LHD kichik MPV

5 eshikli RHD kichik MPV

Mavjud emas

6 Cheklash tizimlari

> <

2 Old, 3 Orga, 2, 3-gator xavfsizlik kamarlari, Old xavfsizlik yostigchalari, PODS, Yon
shishiriladigan cheklovlar, Tizza havo yostig‘i (old)

o

2 0Old, 3 Orqa xavfsizlik kamarlari, Old xavfsizlik yostiqchalari, PODS, Yon havo o‘tkazgichlar,
tizza xavfsizlik yostigchalari

(e}

2 Old, 2 Orga, 2, 3-gator xavfsizlik kamarlari, Old xavfsizlik yostiqchalari, PODS, Yon
shamollatiladigan cheklovlar

Mavjud emas

7 Yoqilg*i turi

m

Elektr (Fremont-qurilgan transport vositalari), Uch tizimli Li-ion batareyasi (Giga Shanxayda
ishlab chigarilgan avtomobillar)

Mavjud emas

Lityum temir fosfat batareyasi (fagat Giga Shanxayda ishlab chigarilgan avtomobillar uchun)

Mavjud emas

Dvigatel/hay-dovchi
blok

‘Yagona dvigatel standarti

Ikki motorli standart

Ikki dvigatelning ishlashi (3DU 800A)

‘Yagona dvigatel standarti

Ikki motorli standart

Ikki motorli ishlash

‘Yagona dvigatel standarti (3DU 600A)

w|o|r|x|<[n| m|o| T

Yagona dvigatel standarti (DUB 600A)

Mavjud emas

9 Tekshirish ragami

9-ragam — bu tekshirish ragami.

Tekshirish ragami VIN kodidagi barcha boshqa ragamlarga asoslangan matematik formulaning
natijasidir. Bu xato va firibgarlik ehtimolini kamaytirish uchun mo‘ljallangan. Shimoliy
Amerikada ishlab chigarilgan barcha transport vositalarida VIN kodining 9-ragami sifatida
tekshirish raqami bo‘lishi kerak. Mumkin qiymatlar alfanumerikdir.

Mavjud emas

Ishlab chiqgarilgan
avtomobillar
uchun model
kalendar yili

10 -
yili

2017 M 2021

2018 2022

2023

N
2019 P
R

2020 2024

Mavjud emas

1 Ishlab chigarish zavodi

Tesla Ostin, TX (AQSh)

Tesla Berlin (Germaniya)

Tesla China (Giga Shanxay)

Tesla Fremont, Kaliforniya (AQSh)

oM O(@>C[ X< T

Palo Alto, Kaliforniya

Mavjud emas

12-17 Tartib ragami

kK

Tesla 000001 dan boshlab avtomobil ishlab chigarish ketma-ketligini to‘g‘ridan-to‘g‘ri
ko‘rsatish uchun 12-17 ragamlaridagi ketma-ket ragamlardan foydalanadi. Ishlab chigarish
ketma-ketligini ragamlash har bir yangi model yilida 000001 dan boshlanmaydi. Ushbu
ragamlash tizimi ma‘lum bir modeldagi 999999 tagacha avtomobilni olish imkonini beradi.
Agar bu ragam oshib ketgan bo‘lsa, ishlab chigarish ketma-ketligini ragamlash yana 000001 da
boshlanadi. Eslatma: 10-ragam, ishlab chigarilgan yili bir xil tartib ragamiga ega bo‘lgan
avtomobillar uchun boshqacha bo‘ladi.

Mavjud emas

2-jadval

TIF TN kodi

Pozitsiyaning nomi

Qo‘shimcha o‘Ichov birligi

8703 80 000

8703 80 000 1

8703 80 000 9
8703 90 00

870390 001 0
8703 90 009 0

— fagat elektr dvigateli yordamida harakatlanadigan TV lari, boshgalar:
— — tibbiy magsadlar uchun maxsus mo*ljallangan TVlari

— — boshqgalar
— boshqalar:

— — tibbiy maqgsadlar uchun maxsus mo‘ljallangan TVlari

— — boshqgalar

dona

Xulosa. Yugoridagi 1-, 2-jadvaldan ko‘rinib turibdiku, elektromobil TVning WMI va VIN raqamli kod tasnifi to‘liq,
ishonchli va xatosiz ma‘lumotlarni olishni BYUDning 31-grafasi va tovar kodi ma‘lumotlarining to‘g‘ridan-to‘g‘ri uzviy
bog‘ligligini ta‘minlashga asos bo‘ladi.

Hozirgi kunda 1-rasmda keltirilgan bojxona rasmiylashtiruvi 2-bosqichida “EBR” AATda tovar to‘g‘risidagi ma‘lumotlar
Sl tizimi orqgali tahlil gilinmogda. Birog, deklarasiyani tagdim qilish 1-bosqich jarayonida shakllantiriladigan birlamchi

- 389 -




0O¢‘zMU xabarlari Becrtnuxk HYY3 ACTA NUUz | KIMYO | 3/2 2024

ma‘lumotlarni SI tizimi asosida avtomatik tahlil qilish tizimi mavjud emas. Har bir tovar guruhi bo‘yicha 1-bosgichda tovar
tavsifini TIF TN bo‘yicha tizimlashtirilgan tartibini ST tizimi orqali tashkil etish bojxona samaradorligi ko rsatkichini to‘laligicha
ishonchli ta‘minlab berishga, bojxona rasmiylashtiruvi jarayonida bojxona organlari bilan interratsiya qilingan sohalar o‘rtasida
aqlli ma‘lumotlar harakat oqimi yuzaga kelishini ta‘minlaydi.

Bundan tashqari, Respublikamizda neft mahsulotlarining is‘temol dinamikasi kuzatishimiz, transport tizimida ekologik

toza transport vositalarining ko‘lami va ularning zaryadlash stansiyalarining kengayishini, aqlli shahar infrastrukrasida muhim
tarkibiy elementlarini boshqarishimiz, transport tizimida haydovchisiz TVlarining yo‘l harakati xavfsizligini ta‘minlash
konsepsiyasi ishlab chiqishini yuzaga keltiradi. Yuzaga kelishi mumkin bo‘lgan potensial muammolar va ularning echimlarini
modellashtirish tovar tavsifining tizimli strukturasi uning ilmiy va amaliy echimlariga asos va poydevor bo‘ladi.

~
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THE INFLUENCE OF BIOLOGICALLY ACTIVE SUBSTANCES FROM ANIMAL RAW MATERIALS ON THE
IMMUNE AND HEMATOPOIETIC SYSTEM
Annotation

The article presents the results of experimental studies to identify the effectiveness of immunostimulants obtained from peptide
and tissue compounds in experimental hepatitis. The effect of a combination of thymoline and tissue preparations on the immune
response, we observed a 6.2-fold increase in the number of ATFC in mice induced by toxic hepatitis. A 2.0-fold increase in the
number of erythrocytes was observed in mice induced by toxic hepatitis with a combination of thymoline and a tissue
preparation. It was noted that in mice with toxic hepatitis, the number of ATFC increased 5.5 times , as well as the indicators of
the action of the solution.

Key words: Immunostimulator, biostimulator, thymoline, hepatitis, antibodies, antigen, immunodeficiency, erythrocytes, serum.

HAYVON XOMASHYOSIDAN BIOLOGIK FAOL MODDALARNING IMMUN VA GEMATOPOETIK TIZIMGA
TA'SIRI

Magolada eksperimental gepatitda peptid va to'gqima birikmalaridan olingan immunostimulyatorlarning samaradorligini aniglash
bo'yicha eksperiment davomida tadgiqot natijalari keltirilgan. Timolin va to'qima preparatlari kombinatsiyasining immunitetga
ta'siri, biz toksik gepatit bilan go'zg'atilgan sichqonlarda AHQH sonining 6,2 baravar ko'payishini kuzatdik. Timolin va
to'gimalarni tayyorlash kombinatsiyasi bilan zaharli gepatit qo'zg'atgan sichqonlarda gizil gon hujayralari sonining 2,0 barobar
ortishi kuzatildi. Toksik gepatitga chalingan sichqonlarda AHQH soni 5,5 baravar ko'payganligi, shuningdek, hayvonlarning
to'gimalari va to'gima preparati asosida ajratilgan eritmalarning immun tizimining hujayralariga ta'siri ko'rsatkichlari qayd etildi.
Kalit so’zlar: Immunostimulyator, biostimulyator, timolin, gepatit, antitelalar, antigen, immunitet tanqisligi, qizil qon
tanachalari, sarum.

BJIMSAHUE BUOJIOT'MYECKU AKTUBHBIX BEHIECTB U3 )KUBOTHOTI'O CbIPbsI HA UMMYHHYIO U
KPOBETBOPHYIO CUCTEMY
AHHOTanUs

B crartee mpencTaBieHBI pe3yNbTATHl HCCIENOBAHMWI B XOJ€ OKCIIEPUMEHTa AN BBIABICHHA JS(P(YEKTHBHOCTH TIPH
JKCIIEPUMEHTAIBHOM TelaTUTe HWMMYHOCTUMYJISITOPOB MOJYy4YEHHBIX W3 MENTHAHBIX W TKAHEBBIX COeNUHEHMi. BrmsHue
KOMOMHAIINH TUMAJIMHA ¥ TKaHEBBIX MIPENapaToB Ha MMMYHHBIA OTBET MbI HaOroganu ysenndeHne komuaectsa AOK B 6,2 paza
y MBIIIeH, WHIYIUPOBAHHBIX TOKCHYecknM rematutoM. HaGmomamu 2,0-kpaTHOe yBENMYECHHE KOJIMYECTBA IPUTPOLUTOB Yy
MBIIIEeH, THIYINPOBAHHEIX TOKCHYECKHM TEIaTHTOM HpH KOMOMHAIMM THMajMHAa ¥ TKaHEBOro mpemapara. OTMedeHo, 4To y
MBIILIEH ¢ TOKCMYECKHM TemaTUToM B 5,5 pasza yBenuumnoch konumuecTBo AOK , a Taxke mokaszaTenu AEHCTBUS PacTBOPOB,
BBIZIEJICHHBIX HA OCHOBE TKaHEH >KMBOTHBIX, M TKAaHEBOTO MperapaTa Ha KJIETKH UMMYHHOH CHCTEMBI.

KiioueBble ciioBa: VIMMyHOCTHMYJATOp, OHOCTUMYJIATOp, THUMAlWH, TeNaTUT, AHTHTENA, AHTHIeH, HMMYHOJAC(HINT,
IPUTPOLMTHI, CHIBOPOTKA.

AkTyanbHocThb. VMMyHHas cucremMa, Kak OJHAa M3 IEHTPAJbHBIX CHCTEM pErylsLUM TIOMEeocTa3sa YydyacTBYET
MPaKTUYECKH BO BCEX ITATOJIOTMYECKHX M (H3HOJIOTMYECKHX MpoIeccax — IMOpPHOTeHe3e W HOPMaJbHOM THCTOTEHe3e, B
pereHepaniy TKaHEei ¥ BOCHAJICHHUH, B 3alIUTE OT HHPEKLUUH 1 B SIIUMUHALIMA MYTaHTHBIX M OIyXOJIEBBIX KJIETOK, B IPOIeccax
arrorrro3a u T.1. [1,2,3]. [IpemapaTsl, Bo3eHCTBYyONNE HA UMMYHHYIO CHCTEMY, HaXOIAT MIMPOKOE IPHMEHEHHE B MEHIINHE U
BETCpHHAPUM JUII NPOQHUIAKTHKA M JICYCHUs MHOTHX 3a0O0JIeBaHMi: MEPBHYHBIX M BTOPUYHBIX HMMMYHOJC(UIINTOB,
MH(EKINOHHBIX, AUIEPrHYeCKHX, ayTOMMMYHHBIX, OHKOJOTHYECKHMX 3a0oyieBaHMii M MHOTHX Apyrux. Ilostomy mpobiema
pa3paboTKH W MCHOJB30BaHUSA B MEOULUHE DPA3IMYHBIX CTUMYJATOPOB IPOAYKTUBHOCTH M OOLIEYKPEIUIAIOMIUX CPEACTB
SBJIETCS BechbMa akTyaibHOH. [IpakTrka 1oka3ania, YTO MHOTHE M3 CPE/ACTB, CHUMAIONIINX I MPO(MIAKTHPYIOINX CTPECCHI
UMMYHOAE(GHIUTHOTO COCTOSHUS, OJHOBPEMEHHO YKPEIUIAIOT 3[0POBbE U TIOBBIIAIOT AaKTUBHOCTh oOpraHusma. Jlis
OIIPEENICHNUS BIMSHUS CyOCTaHIIMK U3 TIENTUIHBIX COSUMHEHUH U OLIEHKH CIeM(UIHOCTH (HapMaKOJIOTHIECKOil aKTHBHOCTH Ha
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UMMYHHYIO KPOBETBOPHYIO CHUCTEMY, HEOOXOIMMO OINPEAEIUTh COCTOSHUE MMMYHHOI CHCTEMbl OPraHU3MOB )KUBOTHBIX B HMX
UMMYHOAE(GHIUTHOM COCTOSHHH 110 pa3nudHoi ¢opme. IlocTosHHOE yXyAIIeHHE SKOJOTMYECKOH CHUTyalluu B pechyOivKe,
YBEJIMYEHHE COJEPKAHUS TOKCHMHOB B OKDPY)KAIOLICH cpele MPUBOIUT K POCTY MH(EKIMOHHBIX 3a00JICBaHUN Cpelu JofeH 1
JKUBOTHBIX. [5,6,9,10] IIpob6iema 3arpsi3sHEHHsT OKpY)KaroIel Cpelbl U CBI3aHHBIX C THM HapyIISHUH SKOJOTHYeCcKOro OanaHca
B TIPHPOJE CErOJHsA CUUTAECTCS BeCbMa aKTyalbHOH. B Iemsx HopMamu3aiuu OOMEHHBIX MPOLIECCOB U YKPEIIECHUS NMMYHHOU
CHCTEMBl JKMBOTHBIX W NTHII Bce OOJbIIe BHUMAaHUS YACISCTCS CO3MAHMUIO M IIPOHM3BOJCTBY OKOJIOTMYECKH YHCTHIX
JEKapCTBEHHBIX HMMMYHOCTHMYJISTOPOB C BBICOKOW OHOJOTMYECKOH aKTHBHOCTBIO, HPHPOJHOTO MPOUCXOXKICHHS, 0e3
HETaTUBHOTO BO3IEHCTBHS, a X IIPOU3BOJICTBO OCTAETCS OJJHUM U3 HanOoJIee aKTyaIbHbIX IIPOOJIeM COBPEMEHHOCTH.

Jlnst u3ydeHnsT MeXaHU3MOB JEHCTBHS TKAaHEBBIX COCAMHEHHH Ha OPTaHW3M HEoOXOIMMO COOHMPATh CHIPhE M IPOBOAUTH
SKCTIEpUMEHTHI Ha JJaOOPaTOPHBIX XKHUBOTHBIX, HAyYHbIE MCCIECIOBAHUS AT BOCCTAHOBICHUSI UMMYHHOH CHCTEMBI y KUBOTHBIX
TIpY JICYCHHHN Pa3IMYHbIX HH(EKIIHOHHBIX 3a00seBaHid. OCHOBHBIM CHIPBEM SIBIISIETCS AKCTPAKIINS ITENTHIHBIX CBSI3eH U3 KPOBH,
KOTOPYIO CUMTAIOT JKEJIE3UCTOM TKaHbIO U BHYTPEHHEN CPEZoi OpraHu3Ma.

Metoasl muccienoBanme. B xozme nccnemoBaHMs OBUIM  NIPOAHATM3HPOBAHBI CHOCOOBI M METOABI HONYYEHHS
HMMYHOCTUMYJIATOPOB M3 JKUBOTHOTO ChIpbsi. Omumpasce Ha Tpyael J.A. Hdepsumosa, O.b. Ceuna, P.M. Xaurosa, I'.A.
Urnarsesa, M.I'. CunopoBrya nceiexyeMslii MaTepran OblI HOABEPTHYT CONOCTAaBUTEIFHOMY aHAIU3Y.

Leas padorsl. OneHka 3GGEKTHBHOCTH NMPU IKCHEPUMEHTAIBHOM TellaTHTe MMMYHOCTHMYJISITOPOB HOJIYYCHHBIX H3
TKaHEBBIX COCAMHEHUH.

Pe3yabTaThl U 00cyskaeHus. B 1aHHOI SKCeprIMEHTaNbHON paboTe OBUIH HCIONIBb30BaHbI Oelble 0ECIIOPOIHBIC MBIIIH.
B Teuenun 3 nHeit Mpiam B GpronrHyto mosnocts BBoamitd CCl4 1o 0,2 Mr/Kr 11t TOro 4To0bl BBI3BATh TOKCHYECKHI renatut. B
XOJIe HKCTIEPUMETa KOJIMUECTBO MBI OBUIM pa3jiieHHBI Ha 7 TPYI: MHTAaKTHas, KoHTpojibHas, U+ tamonun, UI+T/T1, U]/
(T/TT+ Tumanuwn).

Lempto pabGoTBl SABIANOCH, ONPEAENUTH IIPU BTOPUYHOM HMMYHOAE(HIMTHOM COCTOSHHM MBbIIIeH, TIyOOKyIo
3apaXKEHHOCTh JKUBOTHBIX M 3((EKTUBHOCTh BO3JCHCTBHUSI HAa MX aHTHTENA00pa3yloIye KIETKH CEeJIe3eHKH M KPOBETBOPHYIO
CHCTEMY >KMBOTHBIX, M3TOTOBICHHBIX HENTHAHBIX U TKAaHEBBIX MpENapaToB (MMMYHOCTHMYJIATOPOB). Kaxaoi rpymme MplmieH,
MHOUIHMPOBAHHBIX TeaTUTOM, BBOAWIN PAacTBOp TUMaiwmHa, TkaHeBoi mpemapat (T/I1 — 0,1 mr/kr — 0,5Mr/Kkr) menTHIHBIHA
pactBop (30 %), u pactBop NaCl (0,9%) B OproriHyto moJ0CcTh B TeueHuu 10 aHel. Bee )UBOTHBIC HAXOIUINCH B CTEPEOTUITHBIX
YCIOBHSIX U HOJTy9aIy OANHAKOBEIN pallioH. B 3aBepIeHnn skcepruMeHTa Mbl MOTYYHIIH CIEAYIONIHE Pe3yIbTaThI:

Ta0una 2 - BiaussHue KOMOMHALMIE TKAHEBBIX M NENTHIHBLIX HMMYHOCTHMYJISITOPOB HA HMMYHHYIO CUCTEMY
JKHBOTHBIX H HX CPAaBHUTe/IbHbIE I0KA3aTeJIU.

AOK
[pynma ACKC(wms.) CpaBrenne KJIETKH 10 ° krer.. cpas.
JKHBOTHBIX CeIIC3CHKH
M+m M+m M+m
/H /H /H
WurakTHbie 153+1 7188+803 36,0+4, R
8 0
Kontposnsnas 93+0,8 11324303* 6,4+£1,5 R
1,6 6,3 * 5,6
W]+ (Tum.) 127+1 1203+385 6,5£1,9 E
0 14 11 1,0
W +T/I. 0,5 105+1 5150+687** 26,02, E
1 11 4,5 4x* 4,1
W+ T/11.0,1 121+1 7052+673%* 35,243, E
2 13 6,2 7** 5.5

IIpumeuanne:

* — OTUETIINBAs pa3HUIIA TI0 CPABHEHHMIO C TPYNTOH 1;

** _ oTYeTIIMBAs pa3HUIA [0 CPABHEHUIO CO 2-1 TPYIIO;
K/M - KOO PUIUCHT HHICKCA;

(-,1) — yMeHbIIIEHNE WITH yBENNYEHNE MOKa3aTeNs;
SICKC — simpocopeprkamnine KIeTKH CeJIe3eHKH;

AOK — aHTHTET000pa3yIomuX KISTKH.

Bansaraue Ha 21€eMKOINoO»3 COeAMHEHMNI BhIA€AeHHBIX M3 TKaHeN XXMUBOTHBIX

I AeHKOLM T B I

Nedwavnap

[Aipyana ] [Zipynma ] [3rpynma ]
= Muraxtibie ] = [7a )™ Qu/A: TAlvinmoann )
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B xozme skcmepuMeHTa, Korja M3ydaics MEXaHU3M JCHCTBHUS TKAaHEBBIX NPENapaToB Ha 3PUTPO- U JIEWKOMO033, OBLIO
3aMEUYEHO, YTO KOJMYECTBO JICHKOLUTOB BOCCTaHABIMBAIOCH JI0 KOJUYECTBA JIEHKOLMTOB 3JIOPOBBIX JKUBOTHBIX B YHCTOM
KOJINYECTBEHHOM COCTOSIHUH. Y YHCTBIX KOHTPOJIHPYEMBIX )KUBOTHBIX 3TO KOJMYECTBO COCTABIISLIO 5,8 THIC. €AWHMII, B TO BPEMS
KaK y JKUBOTHBIX C OCIAOJICHHBIM HMMMYHHTETOM 3TO KOJHYECTBO COCTaBJIUIO 3,3 THIC., a B ClIydac Mpemapara cO CBS3BIO
tumanua+T/I1 910 KonmMuecTBO cocTaBisio 4,7 TEIC.

BeiBoa. BiusiHne koMOMHAIM THMadMHA U TKAHEBBIX NPENapaToB Ha MMMYHHBIH OTBET Mbl HAaOIIOJAIM yBEIUYEHHE
kommgectBa AOK B 6,2 pasa y MblIei, HHIyINPOBAaHHEIX TOKCHYECKUM rematutoM. Habmomamm 2,0-kpaTHoe yBelHdeHHe
KOJIMYECTBA JEHKOIUTOB Yy MBIIIEH, WHAYIHPOBAHHBIX TOKCHYECKMM TEMaTHTOM INPU KOMOWHALMM TUMalMHAa U TKAaHEBOTO
npenapara. OTMEUYEHO, YTO y MBIIIEH ¢ TOKCHMYECKMM rematuToM B 5,5 pasa yBemuumiock koamuectBo AOK , a Taxke
MOKa3aTeNu JeHCTBUSI pacTBOPOB, BBIACICHHBIX Ha OCHOBE TKaHEH >KMBOTHBIX, M TKaHEBOTO Ipenapara Ha KJIETKH HMMYHHOH
cucrembl. TkaHeBbIC CIIAlKU B OCHOBHOM BBI3BIBAJIM YBEIMYCHUE KOJIMYECTBA HPUTPOLUTOB B 1,9 pa3a, HO MOUTH HE BIMSIM Ha
KOJIMYECTBO JIeHKonuToB. OTMEUEHO, YTO COETUHEHNU, BbIICIEHHbIE HA OCHOBE TKaHEH )KUBOTHBIX, M ITOKA3aTENH UX AeHCTBUSA
Ha KJIETKM MMMYHHOH CHUCTEMBl YBEIMYMBAIUCH B 4,5 pa3a, BBI3BIBAIU YBEIMUYEHHE KOIMYECTBa JIeHKonMTOB B 1,4 pasa, He
BJIMSUIM HA U3MEHEHHE KOJIMUYECTBA 3PUTPOLUTOB.

Pesynpratsl uccnenoBaHuil BIMAHUA UMMYHOTEPANEBTHYECKUX MPENapaToB HA UMMYHHYIO CUCTEMY U KPOBETBODEHHE
MOKa3aJM, 4YTO IOKa3aHO, Ka)XIBIH MpemapaT oOJiajaeT MMMYHOTEPAlleBTHYECKUMU CBOWCTBAMH M BOCCTAHABIHMBAET YHCIIO
SpUTPO- JEHKOINOo33a. YUHUTHIBas BBHIIIEH3IIOKEHHOE, B HACTOSMIEE BPeMs BO3MOXKHO HAIAAUTh  IIPOHU3BOJCTBO
HMMYHOCTUMYJIATOPOB Ha OCHOBE HOBBIX TEXHOJIOTHI, B pe3ysibTaTe 4Yero IOBBICUTh AKTHMBHOCTh HMMYHHOH CHCTEMBbI
JKHBOTHBIX. JTO B CBOIO OuYepelb, NPHUBOIAWT K MOBBIICHUIO KauyecTBa MHPOIYKIMH, B JONOJHEHHE K BOCCTAHOBIICHUIO
AKTMBHOCTU UIMMYHHOH CHUCTEMBIL.
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IMMUNOSTIMULATING PROPERTIES OF BIOLOGICALLY ACTIVE SUBSTANCES, COMMON CHLORELLA
(CHLORELLA VULGARIS)
Annotation
There is a problem of protein deficiency in the world. Simple chlorella (Chlorella vulgaris) can be used as a one-way renewable
source to solve this problem. Chlorella is a rare single-celled green algae, which is considered one of the most useful products
known to man.
Key words: immunostimulator, immunomodulator, chlorella, protein, antibodies, lymphocyte, chlorophyll.

HMMYHOCTUMYJIUPYIOIIUE CBOMCTBA BUOJIOI' MYECKA AKTUBHBIX BEIIECTB, OGBIKHOBEHHOM
XJIOPEJLJIBI (CHLORELLA VULGARIS)
AHHOTaLUs
B mupe cymiectByet npobiema nedurmra 6enka. [Ipocras xmopemta (Chlorella vulgaris) moxer 6biTh ncmonp30BaHa B KauyecTBe
OJIHOCTOPOHHET0 BO30OHOBISIEMOI0 HCTOYHMKA IS PEIICHHUs 3TOM mpobiiembl. XJopemia - peikas OJHOKICTOYHas 3eJieHast
BOZIOPOCIIb, KOTOpPAst CANTACTCS OTHUM M3 CaMbIX ITOJIE3HBIX NPOAYKTOB, H3BECTHBIX YETOBEKY.
KioueBbie cjioBa: HMMYHOCTHMYJISTOP, HMMYHOMOIYJISITOP, XJIOpesiIa, OENOK, aHTHTeNa, TUMPOIIUT, XIOPODHILI.

AKTYaJIbHOCTB. YXYANICHHE OSKOJIOTHYECKOH OOCTAaHOBKM B pecrmyONimKe Y30eKHcTaHa, YBEJNIWYEHHE COICpIKaHHS
TOKCHHOB B OKPYXXAIOIIEH cpeie MPUBOAUT K POCTY MH(EKIMOHHBIX 3a00JIeBaHMH Cpelyl JIIofeil M KMBOTHBIX. [Ipobnema
3arpsA3HEHMs] OKPYXKAIoLIeH cpelbl M COOTBETCTBYIOIIMX HApYIICHHH 3KOJOTHYECKOTO PaBHOBECHS B IPHPOJE CErOJHS OYEHb
akTyanpHa. C Lenblo HOpMajM3alii OOMEHHBIX MPOLECCOB M YKPEIUICHUs UMMYHHOH CHCTEMbI )KMBOTHBIX M ITHI] OOJNbIIE
BHUMAHUS yAEISAETCS CO3JaHHIO U IIPOU3BOJICTBY IKOJIOTHUECKH YUCTHIX JIEKAPCTBEHHBIX OMOCTHMYIISTOPOB, KOTOPbIE 00J1a1al0T
BBICOKOH OHMOJIOTMYECKO aKTHBHOCTBIO, UMEIOT HATypaJbHOE HPOUCXOXKIECHHE, HE OKa3bIBAalOT HETaTHMBHOTO BO3/EHCTBHS.
Pacrenne xmopemwta obbikaoBenuas (Chlorella vulgaris) siensiercst muratenbHBIX W OHONOTHYECKH AKTHBHBIX BEIIECTBOM.
Ipexxzie Bcero, OH XapakTepu3yeTcst OeCTpelieIeHTHO BBICOKMM COJiepiKaHneM Oellka — 1o CyxoMy Becy Oosee 55% U, B CBOIO
ouepenb, comepkuT 20 aMHHOKHCIIOT, B TOM 4YHCJIE OCHOBHBIC. TakuM 00pa3oM, XJopeiia Juisi BereTapHaHLEeB MPEKPAacHO
coueTaercs ¢ MsicoM. bonee 80% >KUPHBIX KHCIIOT, COACPIKALIMXCS B XJIOPEIUIe, SBISIOTCS KPYMHOHEHACHIIICHHBIMH U 00J1a/1af0T
BhICOUaiimel Oroornaeckoil aktTuBHOCTEIO. CoctaB (A, Bl, B2, B6, C, K, RR, E) nanroreHoBas kucnora, GpoireBas KUCIOTa,
MHKPO- ¥ MAKPOTOKCHYHBIC BEIIECTBA: Kalblni, hochop, MarHuii, Kajuii, Me/ib, )KeIe30, cepa, UHK, KOOAIbT U 1Ip.

B mupe cymectByer npobiema nedunura 6ernka. [Ipocras xiopemna (Chlorella vulgaris) moxer 6biTh ucnons3oBana B
KayecTBEe OJHOCTOPOHHET0 BO30OHOBISIEMOT0 MCTOYHHKA JUIS PEIICHHs 3TOW mpoOisieMbl. XJopeiuia - peaKas OJHOKICTOYHas
3€JIEHass BOAOPOCJIb, KOTOpasi CYUTACTCA OAHHUM U3 CaMbIX IMOJIE3HBIX l'[pOlIyKTOB, HU3BECTHBIX l[e_]'lOBeKy. 3TO aKTI/IBHbIﬁ l'lpO)ly](T:
KOJIM4ecTBO Oenka B Hem gocturaeT 40-55%, yraneBomoB - 35%, mumuaos - 5-10% u MuHepanbHBIX BemiecTB - 10 10%. Benok
XJIOpeIUIBl COAePIKUT Oosee 20 aMMHOKHMCIIOT, OONBIIMHCTBO M3 KOTOPBIX SIBISIOTCS BaXKHBIMH. B 0O0IIel ClI0KHOCTH B 3THX
npocteix mpoaykrax u3 xiopeinst (Chlorella vulgaris) 6su1o0 o6HapyxeHo 6onee 650 BemecTB B KOHICHTPAIUX, 3HAYUTEIHHO
MPEBBIIAOIINX UX COCTaB. XJIopeiia 001aaaeT CHIbHBIME OaKTEPHUIIUAHBIME CBOWCTBAMH 01aroaapst CoAep KaHHIo0 MPOOHOTHKA
MO/ Ha3BaHWEeM xJopeiuH.XJopeiia 5hQeKTHBHA MPOTUB CTPENTOKOKKOB, CTAa(QMIOKOKKOB, KHIICYHOW MaJOuKH |
BO30ynutens Tyoepkynesa (5. CanbaukoBa, 1977). Xnopea pacTeT KpyIiiblid roJi, He3aBUCUMO OT BPEMEHH rofia, a 3TO 3HAYHUT,
YTO KUBOTHBIC HE OIPaHMYCHBI B 3€JICHOM KOopMe. B OymymieM maciiTaObl KOPMICHHS KMBOTHBIX Ha MPOMBILNIICHHOI OCHOBE
OynyT 3aHHUMaTh JOMUHHpYIOLIEE MOJ0KEHHe. 3eeHble KOpMa U3 PacTeHHH HEe COOTBETCTBYIOT TEXHOJIOTMYECKOMY LIUKIY BO
BpeMsi HHTCHCHUBHOTO BBIPAIMBAHHS JKMBOTHBIX. XJIOPEIULy, C APYroil CTOPOHBI, MOJKHO BKIFOYATh B PAIlHOH JIFOOOTO BHAA
JKMBOTHBIX U NTULIBI, HE MEHSAS IPOMBIIIICHHYIO TEXHOJIOTHIO KOPMIICHHUS.
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Xnopenna obbikaoBeHHast (Chlorella Vulgaris) — ckpoMHasi mpecHOBOIHAs MHKPOBOIOPOCIb, KOTOpas BCTpedaeTcs
MpaKTUIECKH Be3ze. Ha moBepXHOCTH CTOSMMX BOJOEMOB JIETOM, Ha CTCHKAaX eMKOCTEH ¢ MUTheBOM BOJOH, BO BIAYKHOH IOYBeE,
Ha KaMHSAX U JEPEBbSIX y BOJBI, B KaIAX JOXKJSA, B OPraHU3Me )KUBOTHBIX, U K€ B KUIIEYHUKE YEIOBEKa. YUEHBIE TOJIAraor,
YTO W3 XJIOPEIUIHI IIPOM3O0IIENT BECh PaCTHTEIbHBIH Mup. CBOe Ha3BaHME OHA ITOJYYWJIa 3a HACHIIICHHBIH M3YMPYIHBIN IBET -
XJIOp MO-TPEYecKH O3HaudaeT 3elieHblil. OCHOBHBIM KOMIIOHEHTOM XJIOPEIUTBI SIBIISIETCS XJIOPO(UII, KOTOPBIH YacTO Ha3bIBAIOT
«3eJEHBIM 30JI0TOM» (€TO COJepKaHHe B HECSATh pa3 OoJblle, YeM B CHHPYJHHE). A TJIAaBHOW OCOOCHHOCTBIO — WHTEHCHBHO
BBIPabaThIBaTh KUCIOPOX. XJIOpeaa BXOAUT B JAECATKY HanOojee MUTATEIbHBIX MPOAYKTOB Ha BCEil IIaHeTe — OHa camas
Ooratas BHUTaMHHAMH H MHKpodiaeMeHTaMH.CTpykTypa Xiopodmuia W3 XJIOPeUIBl NPAKTHIECKH HICHTHYHA CTPYKTYpe
YeJI0BEYeCKOro reMoriobnna. JlokasaHo, 94To XJIOpeIa IIOMOTaeT OYHCTUTH KPOBb, YKPEIIUTh HMMYHHTET, BHIBECTH TOKCHHEI,
MOBBICUTh YPOBEHb KHCIOPOJa B KPOBH, YBETUIUTH MPOJOIKUTENBHOCTD KU3HU (hHOpoOIacToB. XII0penaa HaCTONBKO TOJIE3Ha,
YTO B IIAHE KOCMETOJIOTHYECKOH IEHHOCTH MOXKET MPEB30UTH JTayKe MOPCKHE BOJXOPOCIH.

OpHO M3 INIaBHBIX 3a1au (GepMepcKUX XO3AHCTB Hallel pecryOnuKd Y30eKHCTaHa CeroiHs SBISICTCS YAyYIIeHHE U
yBEJIMYEHHE KadecTBa M KOJMYECTBA MSCHOH M MOJIOYHOW NPOIYKIWH, BBIPAIIMBAeMOHW M3 KPYIHOIO pOTaTtoro cKora, a
OpraHM3M KPYIHOTO POraToro CKOTa CUHMTAeTCs MOBBINIEHHEM IIJIOJOBUTOCTH 3a CUET yKpelsIeHHs UMMyHHuTeTa. M Bo Bcex
Pa3BUTHIX €BPOIEICKUX CTpaHaX, YTOOBI JOCTHYB ITHX BBICOKHUX ITOKa3aTesel )KWBOTHOBOJICTBE, OHH IIPOU3BOAAT HEOOXOAUMEIE
npenaparsl MOCPEACTBOM CBOEH OHMOTEXHOJNIOTHYECKOH paboTel B JabopaTopuu, YTOOBI BBIPACTUTH 3A0POBYIO IMOPOAY H
YIAYYIINTh KAa4eCTBO MSICHBIX M MOJIOYHBIX IPOXYKTOB C IHOMOIIBIO OHOCTHMYISITOPOB, KOTOpPBIE IIPOM3BOIATCSA IO HX
COOCTBEHHBIM TEXHOJIOTHSAM. B Mupe cymectByer mpobiema nedunuta 6enka. OqHIM U3 criocoOOB penIeHns] 3TOH MpoOIeMbl
MOXKET OBITH HCIIOJB30BaHHE MHKPOBOJOPOCIEHl XJOpeia B KauyecTBE BO30OHOBIIIEMOrO HCTOYHHKA. XJIOpemia - 3TO
YHUKaJIbHAs! OJJHOKJIETOYHAS 3€JIeHast BOAOPOCIb, CIUTAIOMAsICS OJHUM U3 CaMBIX MOJIE3HBIX MPOAYKTOB, U3BECTHBIX UEIIOBEKY.
DTO aKTUBHBIA MPOAYKT: colepkanue Ocnka B Hell mocturaet 40-55%, yrieBonoB - 35%, munumoB - 5-10% u MuHEpaTbHBIX
BemecTs -10 10%. B 6enke xmopemns cogepkurcst 6oee 20 aMHMHOKHICIIOT,007Ib1Iast 4acTh U3 KOTOPBIX — He3aMeHHMBIe. Beero
B 3TOH MHKpPOBOJOPOCIH OOHapyxeHo Oonee 650-TH BellecTB B KOHLEHTPALHUSIX, HAMHOTO MPEBOCXOMSIINX UX COAEp)KaHHE B
TPaANIMOHHBIX MPOJXYKTaX MUTAHMA. XJIopeiuia o0JsiaaeT MOLIHBIM OaKTEepHUIMIHBIMU CBOWCTBaMH OJarojapsi COICpiKaHUIO B
Hell TPOOHOTHKOB, KOTOPBI OBUI Ha3BaH XJIOPEJUTMHOM. DTOT HMpoOHOTHK B KoHumeHTpamuu 1:500000 u 1:1000000 oxazancs
3¢ QEeKTHBHBIM IPOTHB CTPENTOKOKKOB, CTA(MIOKOKKOB, KHIIEYHO! MMAIIOYKH M BO3OYANTENS TyOepKyIe3a.

Leas padorsl. Ouenuts 3¢ dexruBrocTs cyocranuu u3 (Chlorella vulgaris) npu skcriepuMeHTaNEHOM renarure.

Marepuanbl 1 MeTOABI HccIeT0BaHUe. B TaHHOW cepuy AKCIEPHMEHTOB MCHONB30BAIN OECIOPOAHBIX MbImel. st
WHIYKIWH TeNaTuTa MBIIIaM B TedeHHe Tpex AHeidl BHyTpu OpromuuHO BBOgmim CCls B mosze 0,2 mr/kr. Ilpm BTOpUUHOM
UMMYHOAE(QEIUTHOM COCTOSIHUM , OIPENCNIUTh IIyOOKYIO 3apa)K€HHOCTH JKUBOTHBIX M UX HCIIOJIB30BAHHE IS OIIPECIICHUS
BIMSIHUSL HAa aHTHTENO000pa3yIoNIne KIETKH CENe3€HKH XMBOTHBIX M ONPEIEINUTh KPOBETBOPHYIO CHCTEMY OpPTaHHM3MOB, UL
KQ)XZOT0 OSKCIEePUMEHTa BBIJAETEHBI IATh rpynn no 10- mT KUBOTHBIX. OJHOBPEMEHHO >XHMBOTHBIX HMMYHH3HPOBAIN
spuTpouuTamMu Gapana B go03e 2 x 108 Uepes cemp qHell mpoBounM 3a60i >KUBOTHBIX M MONYHall Pe3y/bTarThl. s KOPPEKIHH
UMMYHOAE(DHUIIMTHOTO COCTOSIHUS MBIIIIAM BHYTPUMBIIIHYHO BBoAmn 0,2 Mr/kr, 0,5 mr/kr, 0,7 mr/kr, 1,0 Mr/kr, Beca xjopeia
o6eikaoBennas (Chlorella vulgaris).

Tabauna 1
Bimsinue xsopesia oobikHoBeHHasi (Chlorella vulgaris) Ha MMMYHHBIH 0TBET y MbIlIei ¢ ”MMYHOAeGUIHTOM
(M) B 3aBucuMocTH oT cooTHomenusi Tumanuna (0,2;0,5;0,7;1,0)

AOK na
SICK
DKCIepUMEHTAIbHbBIE TPYIIIbI CKC () CeneseHKy 106 xn
M+m 4(e} M+m nC M+m ncC
UnrakTHBIE 185+32 5143+872 28,3+3,3
ua 169+45 -1,1 564+103* - | 3,4£1,0% -8,0
8,9
N+ Tumonna 148+28 -11 1851£300 +| 12,642,1%* +3,6
** 3.2
W]+ (Chlorella vulgaris) (0,2) 172426 2623+30%* +| 16,6+2,7%* +4,5
1,0 * 4,7
UJi(Chlorella vulgaris) (0,5) 187+£29 +1,1 877+150 +| 4,6£1,6 +1,4
1,6
WJ+((Chlorella vulgaris) (0,7) 198+38 +1,2 668+128 +| 3,5£0,8 1,0
1,2
HJ(Chlorella vulgaris) (1,0) 186+22 +1,1 795+140 +| 4,4£1,0 +1,3
14

Ipumeuanue: *- docmosepnvie pasnuuus no omHoulenuio K epynne 1;

** — 0ocmosepHvle pa3nudus N0 OMHOWEHUIO K epynne 2;

UC — unoexc coommnowenus,

(-+) — crudrcenue unu nosvlueHue noKa3amens;

ACKC — adpocodepoicawyue kKiemxu cene3eHKu,

AOK — anmumenoobpasyowjue Kiemxu.

Pe3yabTaThl U 06cyskaenne. I1o pe3yapTaToM SKCIEpHMEHTa BBISBICHO, YTO y MHTAKHBIX KHBOTHBIX AOK cene3énka
cocraBmwio (5143+872) y ummyHozaedeuutHbix xkuBoTHBIX AOK (aHTHTENn000pa3yromux Ki1eTok) cocraBumio (564+£103%), uto
SIBUIIOCH 8,9 pa3a HIbKe 4eM y WHTaKTHBIX JKUBOTHBIX. BBemenne TumoreHa u xjopemia oobikaoBennas (Chlorella vulgaris) B
TEUeHHUE ISITH THEH COMPOBOXKAAIOCH MOBBIIICHHEM HUMMYHOJIOTHYECKONH PEaKTHBHOCTH M BOCCTAHOBJICHHE HIMMYHHOW CHCTEMBI.
KommuectBo AOK B cene3eHke yBeNMUYMJIOCh C THMOreHOM B 3,2 pasza m coctaBmio (1851+300**). Kommuectso AOK B
celie3eHKe yBenuumiaoch xjopeina obObikHOBeHHas (Chlorella vulgaris)coemunenuem mnouté st pasa 4,7 ¥ COCTaBUIIO
(2623+30**) nocroBepHo. IIpuBeaCHHBIC PE3yJIbTAThl IKCICPHMEHTOB IOKa3bIBAIOT, 4TO XJopeiuia obbikHOBeHHas (Chlorella
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vulgaris) coexuHeHHeM 001agalOT BBIPAXCHHBIM HMMYHOCTHMYJTHPYIOIIMM CBOMCTBOM B OpraHM3Ma >XHBOTHBIX. B Hamrei
pecnyOinKe 3KCTPaBEepPTHOCTh K ATHM OHOCTUMYJIATOpaM OYCHb BBICOKA M 3aKymaercs (epmepaMu U3 3apyOekKHBIX CTpaH C
oueHb OompImME cpencTBamu. TOT (akT, YTO ITH JEeKapPCTBEHHbIE MPEapaThl HO3BOJIIOT HAM IPOU3BOJUTE CAMHM, 3aCTaBILSIET
(bepMepckie X03sIHCTBA MTOKYIIATh JCIICBbIC U KAUYeCTBEHHbIC GHOCTUMYJIATOPBI H 3KOHOMHUTH OOJIBLINE JCHBTH.

VunThBas BCE BBIICH3IOKECHHOE, IUIAHUPYETCS OPraHM30BaTh HPOMBILUICHHYIO Pa3paboTKy JKOJOTHIECKH HHCTOrO
JICKApCTBEHHOTO pacTeHust xjopesuibl oObikHOBeHHOH (Chlorella vulgaris), co3marte TexXHONOTHIO MONYYCHHUS H3 pacTCHHS
OHONOTHYECKH aKTHBHBIX BEIIECTB MPHPOJHOTO JICKAPCTBEHHOTO MPOMCXOXKICHUS. DTO JaeT PealbHOMY CEKTOPY SKOHOMHKH
BO3MOXKHOCTb ~ pa3pabarhbiBaTh HOBBIC TEXHOJOTMH W  KOHKYPEHTOCIIOCOOHBIC MPOAYKTHI, OSKOJOTHYECKH  YHCTBIC
OUOCTHUMYIISTOPBL.
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CHRONOAMPEROMETRIC STUDY OF THE NATURE OF SOLVENTS FOR THE FORMATION OF A COMPLEX
OF 5-(O‘-AMINOPHENYL)-1,3,4-OXADIAZOL-2-THIONE WITH COPPER (11) ION
Annotation

In this article, the formation of a Cu?* complex with 5-(0-aminophenyl)-1,3,4-oxadiazole-2-thion under action of various
background electrolytes ethyl alcohol, acetic acid was studied chrono-amperometrically. It was shown that acetic acid acts as the
optimal background for the formation of the complex, et the optimal voltage 0.6 V. It was found that the complexation reaction
proceeds during 5 s, and the oxidation of 5-(0-aminophenyl)-1,3,4-oxadiazole-2-ion takes 10 s. It has been shown that complex is
formed before the equivalence point and after it’s the excess of the reagent is oxidized.

Key words: 5-(2-aminophenyl)-1,3,4-oxadiazol-2-thione; ions Cu(ll), analytical reagent, chronoamperometry, amperometric
titration.

XPOHO-AMIIEPOMETPUYECKOE UCCJIEJOBAHUE BJIUSAHUS IPUPOIbI PACTBOPUTEJIEM 1JISI
OBPA3OBAHUSI KOMIIJIEKCA 5-(0-AMUHO®EHWI)-1,3,4-OKCAIUA30.JI-2-TUOHA C UOHAMU MEJHA (I1)
AHHOTaALIUSA
B cratbe XpOHO-aMIEPOMETPHUYECKHUM CIOCOOOM wu3ydeHO obpasoBanue komimuiekca Cu2 + ¢ 5-(o-ammuodenwnn)-1,3,4-
OKCa/INa30JI-2-THOHOM I10J] ACHCTBHEM Pa3INYHBIX (POHOBBIX 3JIEKTPOJIHUTOB: STHIOBOTO CITHPTa, YKCYCHOW KHCIOTHI. [loka3aHo
4TO, B KAYECTBE ONTHMAIBHOTO (POHA P 00pa30BaHMK KOMIUIEKCA BBICTYIIAET YKCYCHAsl KHCIIOTA, 8 ONTUMAIILHOE HaNpsDKEHHe-
0,6 B. YcraHoBieHO, YTO peakuuss KOMIUIEKCOOOpa3oBaHUs INpoTekaeT 3a 5 cek, a okucienue 5S-(o-amuHOopenwmn)-1,3,4-
okcaana3zon-2-uoHa-3a 10 cex. bpulo nmoka3aHo, 4To J10 TOYKM SKBUBAJIEHTHOCTH 00pa3yeTcss KOMIUIEKC, a OCiIe Hee IIPOUCXOIUT

OKHCJICHHE H30bITKA peareHTa.
KunroueBsbie cioBa: 5-(2-amunodennn)-1,3,4-okcaauazon-2-tnon; nonst Cu(ll), xpoHoammepomeTpusi, aHATUTHISCKUIA PEAreHT;
aMIIepOMETPHYECKOE TUTPOBAHHE.

5-(0*-AMINOFENIL)-1,3,4-OKSADIAZOL-2-TIONNING MIS (11) IONI BILAN KOMPLEKS HOSIL QILISHIGA
ERITUVCHILARNI TABIATINI XRONOAMPEROMETRIK USULDA O‘RGANISH
Annotatsiya

Ushbu maqolada Cu?* ionining 5-(0-aminofenil)-1,3,4-oksadiazol-2-tion bilan kompleks hosil gilishini xronoamperometrik
usulda, turli fon elektrolitlar: etil spirt, sirka kislotali eirtmlar ta’sirida o‘rganildi. Bunga ko‘ra kompleks hosil gilishida optimal
fon sifatida sirka kislota va optimal kuchlanish 0,6 V ekanligi isbotlandi. Kompleks hosil bolish reaksiyasi 5 sekundda, 5-(o-
aminofenil)-1,3,4-oksadiazol-2-tionning oksidlanishi esa 10 sekundda borishi aniglandi. Bundan ekvivalent nugtagacha kompleks
hosil bo‘lishi, ekvivalent nugtadan keyin esa ortiqcha reagentning oksidlanishi ko‘rsatildi.

Kalit so‘zlar: 5-(2-aminofenil)-1,3,4-oksadiazol-2-tion; Cu(ll) ionlari, xronoamperometriya, analitik reagent; amperometrik
titrlash.

Kirish. Mis dunyodagi eng ko‘p ishlatiladigan metallar qatoriga kiradi. Yuqori issiqlik va elektr o‘tkazuvchanligi, oson
ishlov berish kabi asosiy xususiyatlari tufayli ko‘plab mahsulotlarning ishlab chiqarilishida qo‘llaniladi. Bundan tashqari mis
odamlar, hayvonlar va o‘simliklarning tarkibida kam miqdorda mavjud bo‘luvchi muhim mikroelement hisoblanadi. Cu?* ning
inson va hayvonlar organizmida ruxsat etilgan migdoridan oshib ketishi har xil salbiy ogibatlarga olib keladi. Shuning uchun
mis(l1) ionining mikromigdorini atrof muhit ob’ektlar tarkibidan aniglash muhim ahamiyatga ega.

Mis(II) ionini aniqlash bo‘yicha induktiv bog‘langan plazmali optik emission spektroskopiya (ICP-OES) [1], induktiv
bog‘langan plazmatili mass spektroskopiya (ICP-MS) [2] va atom adsorbsion spektroskopiyasi (AAS) [3] usullari ishlab
chigilgan. Suv va ozig-ovgat namunalaridan kadmiy va misni dispers suyuglik-suyuglik mikroekstraktsiyasi usulida
tetraxlormetan (CCls) erituvchisida ajratib, spektrofotometrik aniglash usuli taklif gilingan va optimal sharoitlar tanlangan[5].
Kadmiy va mis ionlarini aniglashning to‘g‘ri chizigli bog‘ligliligi 0,01 mg/l dan 0,5 mg/l ni oraligni tashkil etgan. Mis(II) ioni
pirokatexol binafshasi bilan immobillangan sorbent yordamida pH 5,0-8,0 oralig‘ida tabiiy suv namunalaridan ajratib olinib,
olingan mis(11) ioni migdorini atom absorbsion spektroskopiya (AAS) usulida aniglash usuli tavsiya etilgan [6].

-397 -




0O¢‘zMU xabarlari Becrtnuxk HYY3 ACTA NUUz | KIMYO | 3/2 2024

Bundan tashqari, Cu?* ioni tutgan tez parchalanadigan biologik namunalar tarkibidan bilvosita amperometrik aniglash
usullari ishlab chigilgan[7]. Fe®* va Cu?* ni aniglashda kumush-kumush xlorid elektrodiga nisbatan ma'lum bir potensialda
yomon eriydigan birikmalar shaklida oltin-grafit elektrod yuzasiga qoplanishiga asoslangan inversion voltampermetrik usuli
tavsiya etilgan [8]. Bunda Fe®* ioni 0,15 + 0,05 V kuchlanishda va Cu?* ioni esa 0,30 + 0,05 V da aniqlash tavsiya etilgan. Cu®*
ionni aniglashga simob, rux, nikel va kobalt kabi elementlar halagit berishi kuzatilgan.

Hozirgi vagtda Cu (II) ionlarini analitik reagentlar yordamida aniglashning turli xil usullardan foydalaniladi. Mavjud
analitik reagentlarning qimmatligi, xavfliligi, qayta ishlatish imkoniyatining cheklanganligi, usullarning esa ko‘p vaqt talab
gilishi modda tarkibidan metall ionlarini oson va tez aniqlaydigan usullarni ishlab chiqishga bo‘lgan talabni oshishiga olib
kelmogda. Shuning uchun mis(Il) ionining mikromiqgdorini 5 -(o-aminofenil)-1,3,4-oksadiazol-2-tion reagenti bilan
xronoamperometrik aniglash usuli ishlab chigishni magsad gilindi.

Materiallar va usullar. Mis (l1) ioni standart eritmasi tayyorlash: Ushbu tadgigot ishida mis(ll) ionining 1-103 M i
eritmasini tayyorlash uchun Cu(CH3COO): tuzidan 0,0182 g olinib, 100 ml li o‘lchov kolbasiga solinib, bidistillangan suvda
eritildi, kolba belgisigacha bidistillangan suv bilan Kkeltirilib, aralashtirildi va standartlandi.

5 -(o-aminofenil)-1,3,4-oksadiazol-2-tionning standart eritmasi tayyorlash: 0,0193 g (0,001 M) migdorda 5 -(o-
aminofenil)-1,3,4-oksadiazol-2-tiondan olinib 100 ml li kolbaga solindi va atsetonda eritilib eritmasi tayyorlanadi. 5 -(o-
aminofenil)-1,3,4-oksadiazol-2-tion reagentining tozaligi yupga gavatli xromotografiya usulida aniglandi [10].

NH,

1-rasm. 5 -(0-aminofenil)-1,3,4-oksadiazol-2-tionning tuzilish formulasi.

Xronoamperometriya — tok kuchi o‘zgarishining vaqtga bog‘ligligi orqali moddani sifat va miqdoriy analiz qilishga
asoslangan. Bu analiz CS-350 ragamli potentiostat/Galvanostat asbobida 2 ta platina elektrodi va AgCI||Ag solishtirma
elektrodlar yordamida amalga oshirildi. 5 -(o-aminofenil)-1,3,4-oksadiazol-2-tionning elektrokimyoviy xossalari turli fon
elektrolitlar etil spirt, sirka kislota, DMFA hamda butil spirtli muhitlarda xronoamperometrik usulda o‘rganildi.

Analiz natijalarining muhokamasi Cu(ll) ionini amperometrik titrlash usuli. 10 ml elektrokimyoviy yacheykaga 1,00
ml 0,01 M mis(I) ioning standart eritmasidan va 2,00 ml fon elektrolit eritmasidan qo‘shildi va 10,00 yetguncha etilspirti
eritmasidan qo ‘shildi, 0,1%li analitik reagentdan mikropipetka orqali qo‘shilib, aylanuvchi mikrodiskli platina elektrodi
tushirilib, analitik signallar o‘lchandi. Ushbu jarayonda eritmadagi metall ionlari miqdorini kamaytirish orqali tok kuchi kamaydi.
Ekvivalent nugtada metall ionlarining miqdori tugaydi, keyin organic reagentning oksidlanish hisobiga tok kuchi migdori ortadi
va titrlash egrisi hosil bo‘ladi. Egrichizigning keskin o ‘zgarish qismidan ekvivalent nuqta topilib, mis (II) ioni miqdori
aniglanadi.

Cu(ll) ionini xronoamperometrik aniglash usuli. 10 ml elektrokimyoviy yacheykaga 1,00 ml 0,01 M mis(ll) ioning
standart eritmasidan va 2,00 ml fon elektrolit eritmasidan qo‘shildi va 10,00 yetguncha etilspirti eritmasidan qo ‘shildi, 0,1%li
analitik reagentdan mikropipetka orqali qo ‘shilib, aralashritildi, aralashtirish to‘xtatilib, 2 ta platina elektrod va solishtirma
elektrod tushirilib, analitik signallar o‘Ichandi. Ushbu jarayonda eritmadagi metall ionlari miqdorini kamaytirish orgali ogim
kuchi kamaydi. Ekvivalent nuqtada metall ionlarining miqdori tugaydi. Ushbu ekvivalent nuqtadan so‘ng, anoddagi analitik
reaktivning oksidlanishi bilan oqim kuchi ko‘tarildi.

Cu(ll) ionini 5-(0-aminofenil)-1,3,4-oksadiazol-2-tion bilan xronoamperometrik anigalshga kuchlanishning tasiri
o‘rganildi. Olingan natijalar 2 va 3 - rasmlarda keltirilgan.
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(8]
1344 / 41,241
1344 41,0u A
40,84
o 2 40,60 -— : . ; ; _
Time, s 0 5 10 15 20 Time,s
2-rasm 5 -(o-aminofenil)-1,3,4-oksadiazol-2- 3-rasm.5 -(0-aminofenil)-1,3,4-oksadiazol-2-tionning
tionning 0,6 — 1,2 V kuchlanishdagi mis (1) ioni bilan hosil gilgan kompleksining 0,6 — 1,2 va 2,0
Xronoamperogrammalari. V kuchlanishlardagi xronoamperogrammalari.

2 - rasmdan ko‘rinadiki, 5 -(0-aminofenil)-1,3,4-oksadiazol-2-tion reagenti kuchlanish 0,6 volt berilganda 10 sekunddan
keyin tok kuchi miqdori o‘zgarmay qoldi, bu reagentning elektroksidlanishi uchun etarli ekanligini ko‘rsatadi, 1,2 volt
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kuchlanishda ham 10 sekundda oshmadi. 3 - rasmdan 5 -(0-aminofenil)-1,3,4-oksadiazol-2-tion bilan mis (1) ionlari kompleksi
hosil qilishi 5 sekund vaqtda 0,6 volt kuchlanishda amalga oshgan, bu esa reagentning oksidlanmasdan kompleks hosil
gilganligini ishotlaydi.

5 -(o-aminofenil)-1,3,4-oksadiazol-2-tion bilan gaysi funksional guruhi bilan kompleks hosil gilishini isbotlash uchun
siklik voltamprometrik analiz amalga oshirildi. Bunda voltammetrik egri chiziglar oksidlanish va gaytarilish jarayonlarini
ularning balandligi va joylashuvi elektrod reaksiyalari to‘g‘risida ma'lumot beradi. Cho‘qqilar orasidagi potensial farqi,
elektroddagi elektronlar xarakati hagida ma'lumot beradi. 5 - (0-aminofenil)-1,3,4-oksadiazol-2-tionning har xil erituvchi-larda
siklik voltamprometrik analizi olib borildi. Olingan natijalar 4-6-rasmlarda keltirildi.

— ' 20
CV_C2HBOH_D-1T -+ CV_CAHSOH D117 - . CV.CHICOOH A17Hmi

10 10 0 1 10 " e = e w o

4-rasm. 5 -(o-aminofenil)- 5-rasm. 5 -(0-aminofenil)- 6-rasm. 5 -(o-aminofenil)-

1,3,4-oksadiazol-2-tionning etil 1,3,4-oksadiazol-2-tionning butil 1,3,4-oksadiazol-2-tionning sirka
spirtdagi eritmasining siklik spirtdagi eritmasining siklik kislotadagi eritmasining siklik
voltamperogrammasi. voltamperogrammasi. voltamperogrammasi.

Rasmlardan  ko‘rinadiki, 5 -(o-aminofenil)-1,3,4-oksadiazol-2-tionning sirka kislotadagi eritmasining siklik
voltamperogrammasida tion, amino va azo gguruhlarning voltamperogrammalari alohada ko‘ringan, bu kompleks hosil qilishini
isbotlashda muhim o‘rin tutadi.

Xronoamprometriyadagi Kottrell tenglamasiga ko‘ra, tok va vaqt o‘rtasidagi bog‘lanish orgali elektrod yuzasida

oksidlanish-gaytarilish reaksiyasida gancha elektron ishtirok etishini ko‘rsatadi.
1 1
I:n*F*A*Dl/Z*CS*n'_E*t_E

Ushbu fo‘rmula yordamida Diffuziya koeffitsienti hisoblab topildi.
[xm=*t
T n2xF2xAxC2
Tanlangan optimal sharoitlarda Cu(ll) ionni amperometrik titrlash amalga oshirildi. Bunda kompleks hosil gilishiga
kuchlanish ta'siri o‘rganildi va natijalar siklik voltamperometrik analiz usuliga mosligi tekshirildi. Buning uchun inikator
elektrodlariga 0,1-2,0 V oraligida kuchlanish berildi va egri chiziglardan ekvivalent nugta topildi va natijalar 1-jadvalda keltirildi.
1 jadval
0,005 M 5 - (0-aminofenil)-1,3,4-oksadiazol-2-tion bilan Cu (l1) ioni natijalariga kuchlanishning ta'siri

Topildi Cu (1), mkg
Kuchlanishi, V ( X s AX - p=095) S Sr
0,15 6,38+0,02 0,02 0,0115
0,30 10,200,01 0,1 0,0577
0.65 10,08+0,15 0,13 0,0763
0.90 10,16+0,01 0,01 0,0057
1.20 10,04+0,05 0,045 0,0264
1,60 10,10+0,016 0,047 0,0272
2.00 10,08+0,01 0.01 0,0057

Ishlab chiqilgan usulning to‘g‘riligini baholash amalga oshirildi. Bunda o‘zgaruvchan miqdordagi mis(II) ionini titrlandi.
Olingan natijalar 2-jadvalda keltirildi.

2-jadval
Har xil migdordagi mis(11) ionini 0,005 M 5 - (o-aminofenil)-1,3,4-oksadiazol-2-tion bilan amperometrik titrlash
natijalari
topildi Cu (I1), mkg/Il
kiritildi — s s,
Cu, mkg/ (X £ AX ; p=095
6,40 6,38+0,02 0,014 0,006
12,8 12,7240,12 0,090 0,045
19,24 19,30+0,10 0,070 0,030
25,60 25,55+0,16 0,010 0,005
32,00 32,12+0,01 0,007 0,003
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Jadvaldan ko‘rinib turibdiki, Cu(Il)ionining topilgan migdori uning kiritilgan tarkibiga mos keladi va ishonch oralig‘idan

tashgariga chigmaydi, bu ishlab chigilgan mis(ll) ionining mikromiqdorlarini aniglash usulini tabiiy obyektlarga go‘llash
mumkinligini isbotlaydi.

Xulosa. Ushbu tadgigot ishida mis (II) ionini 5 -(o-aminofenil)-1,3,4-oksadiazol-2-tion bilan aniglash usuli ishlab

chiqildi va optimal sharoitlari tanlandi. Mis(Il) ionini 5 sekund vaqtda 0,6 volt kuchlanishda aniglash imkoniyatlari aniglandi,
usulning to‘g‘riligi “kiritildi-topildi” usuli bilan isbotlandi.

10.

11.
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Peyenzenm PhD I A60ypaxmanosa

RESEARCHING OF THE PROCESS OF OBTAINING FEED TRICALCIUM PHOSPHATE BY DECOMPOSITION
OF LIMESTONE WITH EXTRACTIVE PHOSPHORIC ACID
Annotation

The aim of the research is to develop the technology of obtaining feed tricalcium phosphate by decomposition of limestone with
extraction phosphoric acid (EPA). The optimal technological parameters of the process have been established: stoichiometric
norm of EPA - 100%, decomposition temperature - 60-80°C and process duration - 30 minutes, the ratio S:L = 1:(5,0+6,0) and
the degree of limestone decomposition is more than 99,0%. The chemical composition of the products was determined, which
contains, wt.%: CaO - 31,36-31,66; P20s - 40,94-41,63; F - 0,094-0,036; As - 0,000222; Pb - 0,0000389 and Cd - 0,0000104,
which correspond to all requirements of GOST 23999-80.

Keywords: phosphorite of Central Kyzylkum, extraction phosphoric acid, limestone, decomposition, mineral additives, feed
tricalcium phosphate.

OHAKTOSHNI EKSTRAKSION FOSFOR KISLOTASI BILAN PARCHALAB OZUQABOP UCHKALSIYFOSFAT
OLISH JARAYONI TADQIQOTI
Annotatsiya

Tadgiqotning magsadi ohaktoshni ekstraksion fosfor kislotasi (EFK) bilanparchalab ozugabop uchkalsiyfosfat olish
texnologiyasini ishlab chigishdan iborat. Jarayon texnologik omillarining maqgbul sharoitlari o‘rnatilgan: EFKning stexiometrik
me’yori - 100%; parchalash harorati — 60-80°C, jarayon davomiyligi - 30 dagiga, gattiq va suyuq fazalar nishati Q:S =
1:(5,0+6,0) va ohaktoshning parchalanish darajasi 99,0% dan yuqorini tashkil etdi. Mahsulotning kimyoviy tarkibi aniglandi,
ularning tarkibi, og‘ir.%: CaO — 31,36-31,66; P20Os — 40,94-41,63; F — 0,094-0,036; As - 0,000222; Pb - 0,0000389 Ba Cd -
0,0000104, ya;ni DAST 23999-80 barcha qo’yilgan talablariga mos keladi.

Kalit so‘zlar: ekstraksion fosfor kislotasi, ohaktosh, parchalash, mineral qo‘shimcha, ozugabop uchkalsiyfosfat.

HCCJEJIOBAHUE MMPOLECCA HOJYYEHHUS KOPMOBOI'O TPUKAJIBLIUN®OCPATA PA3JITOKEHUEM
U3BECTHSIKA SKCTPAKIIMOHHOH ®OC®OPHO KHCJIOTOM
AHHOTALUSA

Llenbio MccneqoBaHuUs SIBISETCS pa3pabOTKa TEXHOJOTHH TOJyYEeHHs KOPMOBOTO TpHKalblMidocdaTa myTeM pasioKeHUs
M3BECTHSAKA C MCIIOJB30BAaHHEM IKCTPAKIHOHHOW (ocdopHoi kucnortoit (DPK). B xone ucciaemnoBaHus ObUIM YCTaHOBIICHBI
ONTUMAaJbHBIE TEXHOJOIMYECKHe MapaMeTpsl mpolecca: crexuomerpudeckas Hopma DDPK — 100%, temmepaTypa pas3ioxKeHUs
60-80°C u mpomomxuTensHOCTs nporecca — 30 mMuHYT, cootHomernue T:K = 1:(5,0+6,0) u crenens pa3inoKeHUsT W3BECTHSIKA
cocrasisiet 6onee 99,0%. Taroke ObUT OnpeneseH XMMUYECKH COCTaB MPOIYKIMH, KOTOPbIH conepxut, macc.%: CaO — 31,36-
31,66; P20s — 40,94-41,63; F — 0,094-0,036; As - 0,000222; Pb - 0,0000389 u Cd - 0,0000104, 4T0 COOTBETCTBYIOT BCEM
npenbsiBisieMbiM TpedoBanusm ['OCT 23999-80.

KuroueBbie ciaoBa: dochopur LleHrpanbHbiX KbI3BUIKYM, 3KCTpakunoHHas (ocdopHas KHCIOTa, W3BECTHSK, Pa3OKEHHUE,
MHHEpaIbHBIC T00aBKH, KOPMOBOM TpUKaIbIHiidochart.

BBenenue. AxryanbHeiinell 3agaueil B Mupe sIBISETCS MHTEHCHBHOE Pa3BUTHE CENILCKOTO XO3siicTBAa M obecrieueHue
IPOJOBOJILCTBHEM BO3pacTaromiero HaceneHust 3emMiad. OCOOCHHO BaKHBIMH KOMIIOHEHTaMH JUIsi WHTEHCHBHOTO Pa3BUTHS
IPOJOBOJILCTBEHHOI MPOAYKIMH, TaKOH Kak J>KHBOTHOBOJCTBO, INMTHIEBOJICTBO U PHIOOBOJCTBO, SIBISIOTCS MHHEPaIbHbBIC
n00aBKH, KOPMOBBIE cou GpocdhaToB aMMOHUSI, HATPUS, Kanblms U Kaius. Cpeau HUX Gonee BOCTPEOOBaHHBIMH SIBJISIOTCS COJHU
tdocharo kameims [1, 2]. Idust obecredeHnsi KOPMOBBIMH, MHHEpajibHBIMEH qo0aBkamu IlpaBuTenbcTBOM PecmyOiamnkn
V36ekucran npunsato [locranosnenne Ipesunenta NellIl — 4005 ot 6 HOs6pst 2018 roma «O MOMONHUTENBHBIX Mepax MO
JaJbHEHIIEMy pa3BHTHIO PHIOOBOMYECKOH OTpacim», B KOTOpPOM ObUla IIOCTaBleHa 3ajada Iepes yYeHBIMH pa3paboTaTh
TEXHOJIOTHH KOPMOBBIX (ochaToB (3aMeHsIeMOro aMMo(oca) Ha OCHOBE OT€UECTBEHHOTO CBHIPbSl M IIEPEAaTh MX IIPOHU3BOJICTBY
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[3]. HosToMy maHHOE MCCIEAOBAaHKE MO MOMYYCHHIO KOPMOBOIO TPHKAJIbLUH(OC(haTa HA OCHOBE OTEYECTBEHHOTO CBHIPHS LS
PecrnyOnmky SBISIETCS aKTyaJIbHBIM M IIEPCIICKTUBHBIM.

O630p suTepatypbl. OJHUM M3 OCHOBHBIX HE3aMEHSEMBIX MHMHEPAIbHBIX KOPMOBBIX HHTATEIBHBIX KOMIIOHEHTOB
sBisgeTcs Gocdop M ero comm, Takue Kak (ocparoB amMMoHUS, Kambnus u Harpus. Pocdop HeoOXoaMM U KU3HH U
HPUCYTCTBYET BO BCEX XKHMBBIX CYNIECTBaX M HEOOXOAMM JUIs pocTa KieTok [1, 4]. Poxb docdopa B jxUBOI npupoe YHUKaIbHA:
MOKHO HalTH 3aMEHY KaMCHHOMY YTIII0, HE(TH WITH XKele3y, HO He CYIIECTBYIOT HUKaKoi 3aMeHbl hocdopy [5; 6].

EsxeromHoe MupoBoe IMOTpeOieHHEe KOPMOBBIX (ocdaroB INpeBhIIAaeT 6 MIH. TOHH, M HX CPEIHETr0JOBOH poCT
cocTtaBisieT 6%, 4To IPUMEPHO B 2,5 pasa BbIlIe, 4eM 1 ochopcoaepxamux ynodpenuit [7]. Haubosee 1eHHBIME SIBISIOTCS
kanbiueBbie Gocdars [8]. KopMmosbie docdars! Kanbiys mpou3BOISITC B BHAC MOHOKanbluiidocdaTa, comepixKamiero Kaabiuii
u ¢pocdop B BogopacTBopuMoit popme, au- u Tpukambuuiihocdara, B KOTOPHIX Kanbluid U Gocdop HAXOmATCS B yCBOSIEMOU
(dopme, HO He BOZOPACTBOPUMOii. [T03TOMY B 3aBHCHMOCTH OT BHJa HOTPEOUTENS U YCIOBUH NPHUMEHEHHs1, KOPMOBBIE GochaThl
KQJIBIIMST UCTIONB3YIOTCSI C COJlep KaHUeM NUTATeIbHBIM KOMIIOHEHTOB — (pocopa U KaibIHs B BOJOPACTBOPHMON U yCBOSIEeMOH
¢dopme. U3 Hux tpukamsouiidocdar (CasPOs) kak KopMoBasi MUHEpaibHas 100aBKa 04eHb d((QEKTHBEH B TeX CIydasx, KOoraa
KOpMa coJiepskaT Majo KanbIys. DTO dalle BCero ObIBaeT B BECEHHE-JIETHHI MepHoJ KOTJa AOMAIIHHE XMBOTHBIE IAacyTcsl Ha
€CTECTBEHHBIX MacToumax [9].

VYueHbIMH pa3pabOTaHbl TEXHOJOTMH IOJYy4YEHHS KOPMOBOTO Tpukanbuumiiocdara pasnokeHHeM H3BECTHSIKA C
TepMUUecKol (ochOpHOIl KHCIOTOH, a TaKke THUAPOTEPMHUYECKOH MPOKANKod mNpupogHoro ¢ocdara U TEPMUUIECKUM
obecdropuBanuem BoitHoro cymnepdocdara [10], ogHaKO ITH TEXHOJOTHUH SBIAIOTCS JHEPrOEMKHMH H TEXHOJIOTHYCCKH
CIOKHBIMH.  OTCYTCTBYIOT ~TEXHOJIOTMH IIOJNY4CHHs KOPMOBOTO TpHKaimbLiidochara pa3nokeHHEM H3BECTHSKA C
npenBapurenbHo ountieHHoH DPK n3 dpocdopuros LK. [TosTomMy naHHOE HccneOBaHNE HAIPABICHO Ha MOIyYeHHE KOPMOBOTO
Tpukanbnuidocdara paznoxenneM u3pectHska ¢ IOK u3 pocpopuros LK.

Mertoanl uccaexoBanmit. Jis ucciemoBanusi Obuio ucrons3oBano DPK (TSh 6.6-21:2018, mpoussoxcrea AO
«Ammofos-Maxamy), nonydennas u3 docdopuros UK (mpomsoactsa AO «Kbi3buikymckuit pocopHTOBIi KOMOUHAT» IO
O°zDSt 2825:2014). Taxxe ObLIH HCIONB30BaHbI IIPEIBApUTENILHO obeccynbdadeHnas u obdechropenHas DK, mo u3BecTHON
texHoyorud [11] u u3BecTHAK [KU3aKCKOTO MecTOpOkIeHUA. ONBITH NPOBOAWINCE B PEAKTOPE CHAOKCHHOW MEIIAIKOW MpH
NOANEp)KaHUM  TemIeparypbl mporecca. KopmoBoil Tpukampumiipochar moiayyanum pa3sioKEHHEM W3BECTHSAKA C
obeccynbauernnoid u obechropernHorr DDPK. AHamM3 XHMHYECKOTO COCTaBa MyJNbIOBl W TOTOBOWM mpoxykuum [12, 13],
COIepXKaHHe BPEIHBIX M TSDKENBIX METAUIOB, COJEBOM COCTaB W (DM3MKO-XMMUYECKHE XapaKTEPUCTHKH KOPMOBOTO
TpuKanbIuiocdara n3ydany mo u3BecTHOW Meronuke [ 14, 15].

PesyabTatel u obcy:kaenue. s momydenus CasPOs Bocmomb3oBamuce u3 obechropenHoit OOK n m3BecTHsKa.
XUMHYECKH COCTaB TPeNBapUTEIbHO 00echTopeHHo# u obeccynbdauenHoit DDK, crnenyromue (Mace. %): P20s5-16,98; CaO-
2,09; Mg0-0,80; Al203-0,38; Fe203-0,25; S03-0,23; F-0,20. B kauectBe CaCQO3 HCIIONB30BAIM MPUPOAHBIA H3BECTHSK C
conepxxanuem CaCOs He menee 95%. Hopmy D@K Ha paznoxenue CaCOs noanepxkuanu 100%, temneparypy B Ipolecce
paznoxxennss meHsu oT 40 1o 80°C mpu mpomomkuTenbHOCTH Tporiecca 30 muHyT. [lomydeHHBIE pe3ylbTaThl PUBEICHBI B
Tabmuue 1.

Ta6muna 1

Binsinne TeMnepaTypsl npomuecca pa3JiosKeHUsI Ha COCTaB MYJIbNbI TPHKaJbIMiidocdaTa

T Xumnuecknii cocra Caz(POu)2, Macc., %

Ne o« P Ca Mg Fe2 Al SO F He
’ Os (¢] (0] O3 O3 [¢]

1 4 15, 20, 0,7 0,2 03 01 01 48,
0 78 17 0 6 9 73 26

2 5 16, 21, 0,7 0,2 04 0,1 0,1 45,
0 75 51 0 8 1 08 96

3 6 17, 22, 0,7 0,2 04 01 0,0 43,
0 70 84 0 9 4 53 56

4 7 18, 23, 0,6 03 04 01 0,0 41,
0 44 92 9 1 6 25 56

5 8 19, 24, 0,6 03 04 01 0,0 39,
0 05 86 9 2 8 22 69

Ilpu BBegenun B DODK

100% wnopmbl CaCOs mynena 3arycreBaer. /[l mnonydyeHHsl MOABMXKHOW MYJIBITBI
JIOTIOJTHATENIFHO BBOIWIN BOAy 10 coOmoaeHus cootHomeHus ODOK:H2O = 1:1 (ucxommoit T:XK

1:5,89). Ilpomecc

3aBepuaercs npu noctivkeHuu pH 5,80. C nossimenrem Temnepatypsl npouecca ¢ 40 no 80°C coneprkanue obmux HopM P20s,
CaO wu mpumecerr ysemuumBaercsi. Coxepxanue P20s moBwimaercs ¢ 15,78% mo 19,05%, CaO c 20,17% no 24,86%.
CopaepkaHue NPUMECHBIX KOMIIOHEHTOB cocTaBisieT MakcumyM 1,6%. Ilymbnbl cymmnu u nomydanu CasPOas, xummdeckuit
COCTaB KOTOPOTO MPUBEICH B Ta0IHIE 2 U PUCYHKAX 1.

Tlocne cymku conepkanne Bcex komrnoHeHTOB CasPOs yBemmumBaercs, 3a uckmodeHneM MO u F. Conepkanne
00IIMX KOMIIOHEHTOB cocTaBJisieT, Macce.%; P20s — 30.59-31,66; CaO - 39,36-41,63; MgO - 1,14-1,35; Fe20s - 0,50-0,53; Al203 -
0,74-0,79; SO4% - 0,23-0,33; F - 0,036-0,33; CaO: P20s— 1,289-1,315.

Tabauna 2

T Xumuuecknii cocras Caz(POs)2, Macc., %
o . Mg Fez Al SO4
,°C P20s GO | o 0 0 > F
4 13 0,5 0,2
0 30,59 39,36 5 0 0,74 3 0,334
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5 13 05 0,2

0 31,02 40,23 0 1 076 | 5 0,199
6 12 0,5 0,2

0 31,36 40,94 4 2 0,78 | 8 0,094
7 11 0,5 03

0 31,55 41,38 8 3 079 | 0 0,042
8 11 0,5 03

0 31,66 41,63 4 3 079 | 3 0,036

BansHue TeMnepaTypsl Ipolecca pa3iosKeHuss Ha XMMHYeCKHii cocTaB Tpukajabuuiigochara

900 - 0,400
800 1 - 0350
. ——2 —-—
700 F 0300
600 - o050
= so0 =
= o200 =L
= 400 B
I 0as0
300 4 i
200 4 [ 0100
100 - [ 0.050
0 0,000
35 10 as s0 55 60 65 70 75 80 8s
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Puc. 1. BausiHue TeMnepaTypsl pa3jio:keHus Ha oTHomenue P2Os:F u conepaxanue propa B Tpukansuuiidocdare

Cumxenne copepxanusi MJO oOBsICHAETCsI MOBBIIICHHEM €ro COJEp)KaHus B KUAKOW ¢asze, a (rop ymamsercs B
MPOIECCE CYIIKH. DTO MOATBEPIKAAETCSI COCTABOM XUAKOM (asbl, mocie otaenenus Cas(PO4)2, KOTOpHIi pHUBEeH B Tabuie 3.

Ta6aumna 3
Baunsinne Temnepatypbl npouecca pasioxeHus udpectusika JPK Ha cocTaB kuakoii ¢pa3bl 1 NPOMBIBHBIX BOJ
Cocras sxuxoii dassl, macc., % CocTaB IIPOMBIBHBIX BOJ, Macc.,%
,°C P20s Ca0 MgO SO F P20s Ca0 MgO F
0,0
0 1,11 0,000 0,114 0,052 0,00330 0,590 0,000 65 0,00230
0,0
0 1,27 0,016 0,151 0,067 0,00334 0,522 0,0014 52 0,00206
0,0
0 1,39 0,036 0,184 0,082 0,00337 0,45 0,0032 43 0,00187
0,0
0 1,51 0,066 0,209 0,096 0,00339 0,384 0,0055 37 0,00176
0,1 0,0
0 1,63 0 0,225 0,110 0,00340 0,320 0,0084 33 0,00170

Tak, ecmun comepxanue P20s, CaO, MgO mnoBbIaeTcst B JKUIKOH (ase, TO coaepkaHue (Topa MPaKTHYECKH He
U3MEHsIeTCA, a JKeJe30 M almoMuHuK oTcyTcTBYIoT. Conepskanue P20s B mpoMbIBHEIX Bogax cHmkaercs ¢ 0,59% mpu 40°C o
0,32% mpu 80%, dropa ¢ 0,0023% mo 0,0017%, MgO ¢ 0,065% mo 0,033%. Coneprxanue B mpoMbIBHBIX Boaax CaO mpu 40°C
otcyrcTByert, a mpu 80°C cocrasmster 0,0084%.

OuibTpar M NPOMBIBHAs BOjA, oOOpasyromierocst mnocie ¢uiabrpanuu TBEpAoH ¢azel - Ca3(POs)2 MOIHOCTHIO
BO3BPAIIAIOTCS Ha MPOIECC PA3IOKEHUS AT MOARepkKaHus cooTHomreHnst T:2K, TeM caMbIM HCKIIIOYAIOT ITOTEPH MHTATEIBHBIX
KOMIIOHEHTOB U CO3/JJal0T LUKIMYHOCTh B TEXHOJIOTHH IOJIEPIKUBAsi BOIHBIH OaJlaHC ITPOU3BOJICTBA.

Pesynbrathl nccnenoBanuit no nonydenuro Cas(POs)2 myrem paznoxenus CaCOs ¢ mpenBapuTesibHO 00ecHTOPEHHO 1
obeccynbdauennoit DK, nokasanu Bo3MoxkHOCTh noiydeHuss Casz(POas)z2, 0TBeUaloNmero KOPMOBOil YHCTOTE MO COACPIKAHHUIO
(ropa mpu Temmeparype npouecca MeHee S0°C. Pe3ynmpTraThl Macc-CIIEKTPANBHBIX AJIEMEHTHBIX aHAIW30B, MOKA3BIBAIOT, YTO
xopmoBoit Cas(POa)2 conepxur As, Pb u Cd 0,000253; 0,0000545 u 0,0000104%, coorBercTBeHHO. IIp 3TOM copepkaHue
¢dropa He mpebimaer 0,2%, a conepxkanue P20s cocraBnser He menee 31,02%, CaO ue menee 40,23 %, 4TO, COOTBETCTBYET
T'OCTy 23999-80.

Takxe I MPOBEPKH YHCTOTHI TOJIYYCHHBIX 00pasnoB kopmoBoro Caz(POs)2 mpoBeleHbl (PU3HKO-XHMHYECCKHE
WCCTICIOBAaHNS U CHATHI peHTreHorpamMmel (puc. 2) u UK-criextpsr (puc. 3).

Ha penrtrenorpamme Caz(POs)2 (puc. 2) umeroTcss AUQpakiHOHHBIE MAKCHMYMBI, XapaktepHbie Tonbko Ca3(POas)2 ¢
MEXIIJIOCKOCTHBIMU paccTosiHUAMU 2,9662; 3,3834; 3,3608; 2,7303; 2,9436; 2,7630; 1,7272 A.
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Puc. 2. PeHTreHorpammMa KOpMoOBOro Tpukajibuuiigocdara.

SR T

T T

=]

i

o

o]

o]

f=

-

-]

=

= /

“4(;00‘ "E‘:JIOOI 1'30'00‘ 19‘%'00‘ .9000I '17"%0‘ '1‘=,Iool '19"%0‘ r‘I OIOO‘ ' 7‘4;0 ' ' ‘:JLJ)OSE:
o h b b ) b ) \CFI’!7‘1

Puc. 3. UK-cnekTp kopmMoBoro rpukajibuuiigocdara.

Ha MK-cnekrpe Ca3(POs)2 (puc. 3) UMEOTCSA YacTOTh Koaebanui, xapakrepusie 1t POs 994,30 cmt, 1061,81 cm™,
BeiBoasr (Conclusion). Takum 00pa3oM, YCTaHOBIICHBI ONTHMANbHBIC TEXHOJOTHYECKHE IapaMeTpbl IMpolecca

TONTyYeHUs] KOPMOBOTO  TpHKaJbluiipocdara pasmoKEHHEM H3BECTHAKA C TPEIBApUTEIBHO oOeccynb(padeHHOH U
obecropennoit DPK u3 dochopurtoB LK, nsyueHsr GpuU3MKo-XUMUUECKHE XapaKTEPHUCTHKU M CBOWCTBA TOTOBOW MPOIYKIIUH.

IIpu

9TOM TIOJTyYeHHBIH KOPMOBOW TpuKanbImidochaT comepkut Oonpire muraTeabHbX kKoMmoHeHToB (P20s u CaO) u MeHbIIe

Bpenubix npumeceit (F, As, Pb u Cd), 4To momHOCTI0 COOTBETCTBYIOT BCEM MPEbsBIsSEMbIM TpeOoBaHneM ykazaHHbIX B [OCTe
23999-80, xopmoBoMy Cas(POas)2, mepBomy copTy. TexXHOJOTHs SBISETCS OE30TXOAHBIM, IKOJOTHYECKH OE€30MacHbIM |
9KOHOMHYECKH () (HEKTHBHBIM.

10.
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ELEKTROLIZ USULIDAN FOYDALANIB ETILENDIAMIN OLISH
Annotatsiya

Etilendiamin va uning hosilalari qurilish, suv tozalash, qog’oz ishlab chiqarish, kauchuk, to’qimachilik va elektronika kabi
sohalarda keng qo’llaniladi. Magolada etilendiamin sintezida elektroliz usulining afzalligi yoritildi. Biz etilendiamin olishda
monoetanolaminni ammiakli suv eritmasida elektrokimyoviy aminlash usulini ko’rib chigamiz. Xlorli usul bilan tagqoslaganda,
tavsiya etilgan usul aminlar va xloridlarni 0’z ichiga olgan oqava suvlar bilan atrof-mubhit ifloslanishini yo’l qo’ymaydi. Tajriba
qurilmasining xarakteristikalari va sxematik tuzulishi keltirilgan. Tajribada olingan moddani 1Q-spektral usulda va
Xromatografik usulda o’rganish natijalari keltirilgan. Sintez gilingan etilendiaminning elektrodlar orasidagi tok zichligiga va
vaqtga bog’liqligi o’rganilgan.

Kalit so’zlar: monoetanolamin, etilendiamin, elektroliz, ammiakli suv, kation almashinuvchi membrana, 1Q-spekir,
xromatografik analiz, tok zichligi.

MNPOU3BOACTBO STUJIEHAUAMUHA METOJ1OM SJIEKTPOJIU3A
AHHOTaIUA

DTUJICHIUAMUH U €r0 MPOU3BOJHBIE IIMPOKO HCHOJB3YIOTCS B CTPOUTEILCTBE, BOJONOATOTOBKE, OYMaKHOM MPOM3BOJICTBE,
PE3MHOBOM, TEKCTUJILHOW W DJIEKTPOHHOW MPOMBIIUIEHHOCTH. B CTarbe OTMEYEHO MPEMMYILIECTBO METOJa JJEKTPOJIM3a MpHU
CUHTE3€ dTWICHANaMUHA. PacCMOTpeH MeTo1 SJIEKTPOXUMHUYECKOTO MOTY4YeHUS MOHOITaHOJIAMHHA B BOAHOM PacTBOpPE aMMHaKa
IUTSL TIPOU3BOJICTBA dTWIIEHIHaMUHA. [10 CpaBHEHMIO ¢ XJIOPHUPOBAHHBIM CIIOCOOOM TpeyIaraeMblii Criocod MO3BONISIET H30eXKaTh
3arps3HEHHs OKPYKaloIleil cpeibl CTOYHBIMHA BOAAMH, COJIEPKAIMMU aMHHBI W XJOpUABL. [IpencraBieHbl XapaKTEPUCTHKUA U
CXeMaTH4ecKasi CTPYKTypa O3KCIIEPHMEHTAILHOTO YCTPOWCTBA. IIpencTaBieHBl pe3yNbTaThl HCCIENOBAHUS IONyYCHHOTO B
oKkcnepruMeHTe BemiecTBa MK-cmekTpadbHBIM  METOZOM M XpoMaTorpadMuecKHM MeETOAOM. V3ydeHa 3aBHCHMOCTH
CHUHTE3UPOBAHHOT'O ITUJICHUAMHUHA OT TUIOTHOCTH TOKA MEX/Y 3JIEKTPOIaMHU U BPEMEHHU.

KnwoueBble ci10Ba: MOHOATAHOJAMHUH, STHJICHIMAMHH, JJICKTPOJU3, aMMHa4yHas BOJa, KaTHOHOOOMeHHas MemOpana, WK-
CIEKTP, XpOMaTOTrpadUIeCKuil aHaIH3, TNIOTHOCTh TOKA.

PRODUCTION OF ETHYLENEDIAMINE USING THE ELECTROLYSIS METHOD
Annotation

Ethylenediamine and its derivatives are widely used in construction, water treatment, paper production, rubber, textile and
electronics industries. The article highlighted the advantage of the electrolysis method in the synthesis of ethylenediamine. We
consider the method of electrochemical provision of monoethanolamine in an aqueous solution of ammonia for the production of
ethylenediamine. Compared with the chlorinated method, the proposed method avoids environmental pollution with wastewater
containing amines and chlorides. The characteristics and schematic structure of the experimental device are presented. The
results of studying the substance obtained in the experiment by IR-spectral method and Chromatographic method are presented.
The dependence of the synthesized ethylenediamine on the current density between the electrodes and time was studied.

Key words: monoethanolamine, ethylenediamine, electrolysis, ammonium hydroxide, cation exchange membrane, IR spectrum,
chromatographic analysis, elektric current density.

Kirish. Etilendiamin va etilen poliaminlar kimyo sanoatida boshlang’ich va oraliq moddalar sifatida keng
qo’llaniladi. Etilendiamin va uning hosilalari qurilish, suv tozalash, qog’oz ishlab chiqarish, kauchuk, to’qimachilik va
elektronika kabi sohalarda keng qo’llaniladi [1]. U pestitsidlar, ozig-ovqat, tibbiyot, avtomobillar, kemasozlik, qurilish
muhandisliklarida ishlatiimoqda. Masalan, u epoksi qatroni gattiglashtiruvchi, bo’yoq oraliq, elektroqoplama suyuqligi, sirt faol
moddalar, moylash qo’shimchalari, qog’oz nam mustahkamlik qo’shimchalari va tuproq konditsionerlari uchun asosiy xom
ashyodir [2].

Adabiyotlar tahlili. Etilendiaminni etilen dixlorid va ammiakni ammoniy xlorid hosil bo’lishi bilan yon mahsulot
sifatida reaksiyaga kiritish orgali olinadi. Birog, bu jarayon igtisodiy nugtai nazardan nomagbuldir, chunki u gimmatli etilning
konversiyasini 0’z ichiga oladi [3,4]. Shuningdek, etilen glikol va ammiakning yuqori harorat va bosimdagi vodorod va
gidrogenlash katalizatori ishtirokidagi reaktsiyasi piperazin hosil bo’lishiga olib keladi.
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Etilendiaminga talab doimiy ravishda o’sib bormoqda. Sanoatda etilendiaminni 1,2-dikloroetanni ammonoliz yo‘li bilan
olish usuli keng targalgan [3]. Dixloroetanning aminatsiya reaktsiyasi ammiakning 20-70% suvli eritmasi bilan 180 °C gacha
bo’lgan haroratda, 0,8-7 MPa bosimda amalga oshiriladi. Dikloroetan va ammiakning molyar nisbati 1:2-6,4.

Etilendiamin gidroxlorid shaklida olinadi:

o>+ 2NHy —— NNz L2 e

Erkin etilendiamin neytrallash natijasida izolyatsiya gilinadi [5,6,7].

Tadgiqot metodologiyasi. Biz etilendiamin olishda monoetanolaminni ammiakli suv eritmasida elektrokimyoviy
aminlash usulini ko’rib chiqgamiz. Bunda xlor ajralib chigmaydi. Monoetanolamin va ammiakli suvni elektrokimyoviy tozalash
paytida elektrolizatorning katod tomonida ikkita jarayon sodir bo’ladi: vodorodning ajralishi va monoetanolaminning OH-
guruhlarini ammiak bilan almashtirish, bu etilendiamin hosil bo’lishiga olib keladi. Katod sifatida qo’rg’oshindan foydalanamiz.
U vodorod ajralishining yuqori kuchlanishiga ega materialdir. Monoetanolaminning aminlash jarayoni asosan katodda davom
etadi. Anod sifatida elektr o’tkazuvchanligi yaxshi va ishlov berish oson bo’lgan material-grafit ishlatilgan. Monoetanolamin va
ammiakli suvni elektrolizatorga quyiladi va turli tok zichligida etilendiaminni olish jarayoni o’rganiladi.

Organik moddalar oksidlanmasligi uchun ikki kamerali laboratoriya elektrolizatoridan foydalanildi. Anod va katod
bo’shliglarini kation almashinuvchi membrana bilan ajratgan holda tajribalar o’tkazildi. Katod sifatida qo’rg’oshin, anod sifatida
grafit ishlatildi. Katod elektrod botirilgan kameraga monoetanolamin va oz migdorda ammiakli suv solinadi. Anod elektrod
joylashgan tomonga ammiakli suvi quyiladi (1-rasm).

- [+
YA
7 \Y; 8
5 "? N 6

|
3 | 4
1 | T
1 ;\ i

1-rasm. Qurilmaning sxematik tuzilishi:
1-elektrolizator; 2—kation almashinadigan membrana; 3-katod; 4-anod;
5-katod kamerasi; 6-anod kamerasi; 7-ampermetr; 8-voltmetr; 9- elektr toki manbayi.

Katod va anod bo’shliglarini orasidagi membranani to’g’ri tanlash muhimdir. Hozirgi vaqtda ko’plab membrana turlari
mavjud bo’lib, ularning ba’zilari sanoatda ishlab chiqariladi, ba’zilari esa asosan tadqiqotlarda qo’llaniladi [8]. Mambranalar
eritmalar bilan aloqa qilganda ion almashishiga ko’ra ikki turga, kation almashinadigan va anion almashinadigan membranalarga
bo’linadi. Geterogen membranalarning tarkibiga turli xil polimer materiallarning mikrozarralari (0’lchami 1-50 mikron) kiradi;
masalan, MK-40 kation almashinadigan membranalar KU-2 ion almashinadigan smola va polietilenning kompozitsiyasidir
[9,10].

Tajribada CMI-7000S, MK-40, NafionN117 kation almashinadigan membrana ishlatildi, ammo MK-40 kation
almashinadigan membranadan foydalanganimizda yuqori samaradorlikka erishildi.

1-jadval.
Katod va anod kameralaridagi modda miqdori va elektr toki zichligi:
Dastlabki Molar nisbati, Katodda Jarayon Tozalangan
eritmadagi monoetanolamin | MEA :NH3 tok zichligi, | davomiyligi, eritmada etilendiamin
miqdori, mA/sm? soat miqdori,
g/ g/l
58 1:44 18 6 6,2

Elektrolizatorning katod va anod kameralarini membrana bilan ajratish, elektrokimyoviy ishlovdan so’ng eritmadagi
aminlar miqdorining oshishiga olib keldi. Natijada katod kamerasida ammiakli suv konsentratsiyasi kamaydi. Bunda NH** ionlari
elektrolizatorning elektr maydoni ta’sirida anod kamerasidan kation almashinadigan membrana orqgali katod tomoniga ko’chib
o’tadi [12]. Shu bilan katod kamerasida ammiak konsentratsiyasini kerakli darajada ushlab turiladi.

Tahlil va natijalar. Elektroliz usuli bilan sintez gilingan moddaning tarkibi va tuzilishi 1Q-spektroskopiya va
xromatografik analiz gilindi.

1Q-spektroskopiya tahlili. Reaksiya natijasida olingan moddaning 1Q-spektr “IR Tracer-100” (SHIMADZU CORP.,
Yaponya, 2017) analizlari tahlilidan kelib chigib tahlil gilindi.
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2-rasm. Elektroliz usuli bilan sintez gilingan etilendiaminning 1Q spektri.

Olingan natijalar tahliliga ko’ra, moddaning 1Q-spektridagi yutilishi NHz2 guruhining egilish chastotalari 1595 sm
sohada kuzatilgan. 1456 sm™ va 2854 sm sohada CH2 bog’lari namoyon bo’lganini ko’rishimiz mumkin (2-rasm).

Xromatografiya tahlili. 3-rasmda sintez gilingan etilendiaminning xromatografik tahlili keltirilgan. Ushbu analiz uchun
“Crystal 4000 Lux” gaz-suyuglik xromatograf qurulmasi tanlandi. Ushbu qurilmaning kapillyar uzunligi 21 m, diametri 0,22 mm,
plyonka galinligi 0,15 mkm suyug-ionlanish detektoriga ega bo’lgan qurilma hisoblanadi.

Ushbu xromatografiyada analizni olishning shartlari: azot va vodorod gazlarini bir xil me’yorda uzatib turish zarur.
Bunda azot ogimining tezligi — doimiy ravishda 90 ml/min, ajralish chigish tezligi 20 ml/min, vodorod ogimi esa-5 ml/min, havo
ogimining tezligi-400 ml/min, Tanigagich- 250°C, Thajar-275°C, T ustunlar - 170°C-200°C, tahlil vaqti-40 min. Olingan
namunaning hajmi 0,1 ul edi.

Kalibrlash natijasida tenglamalar qo’lga kiritildi, unga ko’ra xromatografik signal maydonidan reaksiya aralashmasi
tarkibiy gismlarining massa kontsentratsiyasi hisoblab chigildi.

HZN/\/ 2

3-rasm. Elektrosintez gilingan mahsulotlarning tipik xromatogrammasi.

Elektrosintez gilingan etilendiaminning xromatografik signal maydonidan reaksiya aralashmasi tarkibiy gismlarining
massa konsentratsiyasini ham ko’rish mumkin. Bundan ma’lumki, asosiy singnallarni bergan etilendiamin 2.561 min 80%,
modda eng yuqori konsentratsiyani bergan. Elektrosintez gilingan mahsulotga mos keladigan signal 35 minutgacha ushlab turish
vaqtiga egaligi bilan ifodalanadi.

Xromatografiya komponentlarni ajratish va reaksiya mahsulotini massasini miqdoriy jihatdan aniglash imkonini beradi.
Bundan tashgari, ushbu tahlil usuli har bir komponentning massa foizini olish imkonini beradi, bu esa reaksiya unumi hagida
aniq ma’lumotlar olishga yordam beradi.

Modda hosil bo’lishining tok zichligi va vaqtga bog’liqligi. Tajriba bir necha tok zichliklarida va har xil vaqt davomida
o’zgartirib (2, 3, 4, 5, 6 soat) hosil bo’lgan etilendiamin massasi o’lchandi.

70
60
50
40

m (g)

vaqt (h)
massa (g)

30

20

10
o t (h)

2 3 4 5 6
4-rasm. Etilendiamin hosil bo‘lishining vaqtga bog‘liglik grafigi
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Tajriba vaqtini bir necha marta o’zgartirib (2, 3, 4, 5, 6 soat) hosil bo’lgan etilendiamin massasini o’lchadik. Bunda

elektroliz vaqtining oshib borishi bilan katod tomonida hosil bo’lgan etilendiamin massasi oshib bordi, ammo anod tomondagi
ammiakning suvdagi konsentratsiyasi pasayishi bilan etilendiamin hosil bo’lishi sekinlashib bordi (4-rasm).

25

J (ma/sm2)

20

T Tok Zichiigi
15 (mA/sm?) 1 0 9 7
massa (g)
10 4 7 3 8 2
5
m (g)

24 37 53 58 62

5-rasm. Tok zichligining hosil bo‘lgan etilendiamin massasiga bog‘liglik grafigi
Bir xil vaqt oralig’ida elektrodlar orasidagi tok zichligining qiymatini o’zgartirib tajribalar o’tkazildi. 5-rasmdan ko’rinib

turibdiki, tok zichligi oshirib borganimizda katodda hosil bo’lgan etilendiamin miqdori ham oshib bordi, ammo tok zichligini 16
mMA/sm? ga yetganida hosil bo’lgan etilendiamin miqdori eng baland qiymatga yetdi.

Xulosa va takliflar. Ammiakning suvli eritmasida monoetanolaminni elektrokimyoviy aminlash orgali etilendiaminni

olish mumkin. Xlorli usul bilan taggoslaganda, tavsiya etilgan usul aminlar va xloridlarni 0’z ichiga olgan oqava suvlar bilan
atrof-muhit ifloslanishini yo’l qo’ymaydi. Konsentratning hajmi uni aminlarni olish jarayonida ishlatiladigan ammiakli suvni
tayyorlash uchun to’liq ishlatish imkonini beradi. Bu chiqindi suv bilan etilendiamin va ammiakning yo’qolishini yo’q qiladi.
Bugungi kunda sanoat ishlab chiqarishining eng dolzarb muammosi bo’lgan atmosferaga gaz chiqindilarini chiqarmaydi.

10.

11.

12.
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CHUHTE3 NOJUIUKIUYECKUX CUCTEM, KOHAEHCUPOBAHHBIX C IUPPOJIMAOHOM-2, IYTEM
PEAKIIAM 1,3-TUIIOJSPHOMN HUKJIU3ALIANA
AnHOTaLUA

CHUHTE3UpOBaH psAl TPUIMKIMYECKUX MPOU3BOAHBIX TpHa3oio[4,5-d|mupumunuaona. Ha mepBo#t ctaguu myrem peakuuu 1,3-
JUIIOISAPHON IUKIIM3AIMN MEXAY HECKOJIBKAMHU TUIaMH (PEHWIa3UA0B M STHILHAHOAETATOM OBUIM CHHTE3MPOBAHBI ATUIIOBBIC
a¢upsr 5-amuno-1-N-apun-1H-1,2,3-tpuasonos. Ha Bropoi#i cramuu peakuuu KOHASHCALUEH ITHIIOBBIX 3()UpPOB S-amuHO-1-N-
apun-1H-1,2,3-Tpra3onoB ¥ HHUPPOIHAOHA-2 00pa3yloTCss TPHLHMKIMYECKHE IPOU3BOAHBIE Tpuaszouso[4,5-d]mupuMunuHoHa.
CTpyKTyphl HOBBIX MUPUMHU/IMHOB HIECHTHPUIMPOBAHEI IO MeTos1oM *H-, 3C-SIMP 1 HRMS-ananu3a.

KiroueBble cj10Ba: TPUa30Jl, IHAHOALETAT, ITHIOBBIH 3upsr 5-amuno-1-N-apun-1H-1,2,3-tpuasona, cunaTes.

1,3-DIPOLYAR SIKLIZATSIYA REAKSIYASI ORQALI PIRROLIDON-2 BILAN KONDENSIRLANGAN
POLISIKLIK TIZIMLARNING SINTEZI
Annotatsiya

Bir qgator trisiklik triazolo[4,5-d]pirimidinon hosilalari sintez gilingan. Birinchi reaksiya bosgichida 5-amino-1-N-aril-1H-1,2,3-
triazol etil efirlari bir necha turdagi fenil azidlar va etil siyanoatsetat o'rtasida 1,3-dipolyar siklizatsiya reaksiyasi orgali sintez
qgilindi. Reaksiyaning ikkinchi bosgichida 5-amino-1-N-aril-1H-1,2,3-triazol etil efirlari va pirrolidon-2 ning kondensatsiya
reaksiyasi natijasida triazolo[4,5-d]pirimidinonning trisiklik hosilalari olinadi. Yangi pirimidinlarning strukturaviy tuzilishi *H-,
13C-YaMR va HRMS tahlillari yordamida aniglandi.

Kalit so'zlar: triazol, siyanoatsetat, 5-amino-1-N-aril-1H-1,2,3-triazol etil efirlari, pirrolidon-2, sintez.

SYNTHESIS OF POLYCYCLIC SYSTEMS CONDENSED WITH PYRROLIDONE-2 VIA A 1,3-DIPOLAR
CYCLISATION REACTION
Annotation

A series of tricyclic triazolo[4,5-d]pyrimidinone derivatives were synthesized. In the first reaction step, ethyl esters of 5-amino-1-
N-aryl-1H-1,2,3-triazoles were synthesized by a 1,3-dipolar cyclization reaction between several phenyl azides and ethyl
cyanoacetate types. In the second reaction step, tricyclic triazolo[4,5-d]pyrimidinone derivatives were formed by condensation of
ethyl esters of 5-amino-1-N-aryl-1H-1,2,3-triazoles and pyrrolidone-2. The structures of the new pyrimidines have been
identified by 'H-, 3C-NMR and HRMS analysis.

Key words: triazole, cyanoacetate, ethyl esters of 5-amino-1-N-apun-1H-1,2,3-triazole, synthesis.

Beenenune. C rogaMu TETEPOIMKINYECKHE COCAMHCHUSA, OCOOCHHO IISITH- M HISCTHWICHHBIC, Oiaromaps cBoei
TepaneBTUIECKON IICHHOCTH IMPUBJIEKAIOT Bce OOJbIIee BHUMaHKE (apMareBTHIecKoro coodmectna [1,2]. OtdeTs 00 oleHKe
JIEKapCTB, MPEACTaBIECHHBIX Ha PBhIHKE, IOKA3bIBAIOT, 4TO 68% M3 HUX sABIAIOTCS rerepouuknamu [3]. [lostomy B mocienHue
NIECATUIICTHS HE YAUBUTEIBHO, YTO M3-3a CBOCH XMMHOTEPANIeBTUIECKON IIEHHOCTH COCIMHEHHS C TeTePOUUKINISCKUMH SIPaMH
IPUBJICKINA OOJBIIOE BHUMaHWE K pa3pabOTKe HOBBIX (apMalieBTHYeCKHX mpemapartoB [4]. N-comeprkaiiyie TreTepOIUKIBI
UIPAlOT BAXXHYIO POJIb HE TOJNBKO B OHMOJOTMH, HO M BO MHOTHX JPYrHX OOJACTSIX MPOMBIIUICHHOCTH, CBSI3aHHBIX CO
cnenuanbHOM U ToHKOM xumuedt. IlpousBoansie 1,2,3-Tpuazona - OAHM U3 HUX, KOTOPBIE IIMPOKO HCHOJB3YIOTCS B KauecTBe
KJIIOUEBOI CTPYKTYpPBI C MHOXKECTBOM MHTEPECHBIX MPHMEHEHHH B rymMaHuTapHoi obmactu [5]. OHuM crocoGHBI 00pa3oBBIBaTH
BOJIOPOJHBIC CBSI3U, YTO MOXKET MMETh OOJBIIOE 3HAYEHUE IS HX OMOJOCTYIHOCTH W pactBopumoctu [6]. Kpome toro, 1,2,3-
TpHa30JIbl TPEJCTABISIOT COOOM BaXKHYIO KAaTETOPHIO COCAMHEHHH, KOTOpble OOJIaJaioT Pa3lUYHBIMH IMPOMBIIIIIEHHBIMH,
CENTbCKOXO3UCTBEHHBIMA ¥ OWOJIOTHYECKHMH  CBOWCTBAMH, TaKUMH KaK TNPOTHBOMHKPOOHOE, MPOTHBOPAKOBOE,
aHTHIHA0ETHYECKOE, MPOTHUBOBOCHAIUTENILHOE, MPOTHBOBHUPYCHOE, POTUBOTYOEPKYIIE3HOE, NPOTUBOMANIIPUITHOE,
MPOTHBOJICHIIIMAHHO3HOE U MPOTHBOTpHOKOBOE [7-14].

Ckener 1,2,3-Tpua3ona, 00bI4HO 00pa3yIOIIUIACS B pe3ysbTaTe YHUBEPCANbHOM, 3DQEKTHBHON U CEICKTUBHON pPeaKIuu
a3UI0-aJIKHHOBOTO IHKJIONIPUCOCAMHEHNS, KaTaU3UPyeMOl MeIb0 MOXKET HE TOJBKO CIYyXHTh (apmakodopom, HO U
BBICTYINATh B Ka4eCTBE JIMHKEPa [UIs CBSI3bIBaHUS pa3andHbIX (papmakodopos [15,16]. Mexanuuecku 1,2,3-Tpra3oibl CriocOOHBI
MHTUOUPOBATH MPOM(EPAIHI0 PAKOBBIX KIETOK, OCTaHABIMBAThH KICTOYHBIIN MK U MHIYIUPOBATh anonTo3. B cBoro ouepens,
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1,2,3-Tpuazonsl MPOAEMOHCTPHPOBAIM MHOTOOOCIIAOILYI0 aKTHBHOCTH iN Vitr0 ® in VIVO Kak MPOTHB YYyBCTBUTENBHBIX K
JIeKapCcTBaM, TaK M IPOTHB JICKAPCTBEHHO-YCTOINUMBEIX PAKOBEIX OITyXOJIeH, BKIIOYas MyJIbTHpe3ucTeHTHbIe (opmsl [17,18]. B
4yacTHOCTH, 1,2,3-Tprasoncoaepariue rTHOpUIsl MOTYT OKa3bIBaTh ABOWHOM MM MHOXKECTBEHHBIH NPOTHBOPAKOBBIN MEXaHU3M
JEUCTBUSL, TIPECTaBISIA COOOH BaXKHBIM MCTOYHUK JJIsl Pa3padOTKN HOBBIX IIPOTHBOPAKOBEIX KaHIUIATOB.

B sTOoM KOHTeKCTe Halla Hay4yHas TpyMNa IPEeACTaBIseT HOBBIE KOHACHCHPOBAHHBIE TPHLHUKIHMYECKHE COEIUHEHUE
conepkammii 1,2,3-TprazoHOe KOJBIIO W HX OHoNormueckux cBoWcTB. Pemenme Ne PQ-4992 Ilpesunenra PecmyOimku
V36ekucran 0 Mepax mo AanpHeiei pedpopme 1 GHUHAHCOBOU YKPEIUICHHIO MPEANPHUITHH XUMHUYECKON MPOMBIIIIICHHOCTH U
pa3paboTKe TPOM3BOACTBA XMMHYECKHX MPOIYKTOB C BHICOKOW CTOMMOCTBIO M B IpHKa3ax. Pe3ynbTaTsl 3TOI McciieoBaHUS
MOMOTYT OTIpeIeIeHHBIN YPOBEHb peaIn3aluyl MOCTABICHHBIX 3a1ad.

PesynbTaThl M 00cyxKICHHE.

1. Cunmes npou3eoonvix smuosvie 3gpupuvt 5-amuno-1-N-apun-1H-1,2,3-mpuazonos:

2.1 Tonyuenne penna-azuaos (2a-2i):

B peaxumnonnyo xo16y o6seMoM 250 M1 [0OaBIISUTH aHWIIMH MM TIPOM3BOAHBIE aHMINHA (30 MMOJIIB), COTSIHYIO KHCIIOTY
(6 moms/n, 50 mm), mepememuBanu B tedenue 10 muH, BoaHblil pactBop NaNO:z (2,8 r) B 25 MJI MEIICHHO MO KaIULsIM,
nepeMenivBaiy B TedeHne 30 MUH, BOJHBINA pacTBop asuiga HaTpus (2,6 ) B 50 M MeAJIEHHO MO KaluLIM, IepeMeIluBaHHe
MPOJOIKANU O MCYE3HOBEHHUsSI CBIPhS, PEAKUMOHHBIA pAacTBOP AKCTParupoBald JTHUIIALIETATOM, OpraHH4YecKHe (a3l
O0BENHSIN, CYNIMIN OE3BOTHBIM Cyib(haToM HATpUs W KOHIEHTPHUPOBAIM B BaKyyMe C IIOJYYCHHEM IPOMEKYTOYHOTO
¢denmnasuaa (2a-2i). PeakMOHHBIN PacTBOP SKCTPArMpOBAM STUIIAIETATOM, OpraHudeckhe (asbl OObeIUHHIH, BBICYLIHIA
6e3BOIHBIM CyJb(haTOM HATPHS M CKOHICHTPUPOBAJIM B BaKyyMe C IOJNYYCHHEM MPOMEXKYTOYHOro (eHmi-asuna (2a-2i).
TIpoxykT MCIIOTB30BaH HEOCPEACTBEHHO 0€3 HOMOIHUTENFHOH OYHCTKH.

2.2 Toay4enue 3Tua 1-penna-5-amuno-4-3rokcuxapoonni-1,2,3-rpuason-4-kapooxcunara (3a-3i): Bzsum 0,26 T
HATPHs, PACTBOPWIN €TO B METPOJICHHOM 3(Hpe U BBHICYIIWIN (HIBTPOBANEHON OyMaroi, 0CTOpOXKHO/MEAJICHHO IOMECTHIIH B
15 M ©e3BOAHOrO 3TaHONA M OCTABHIM JO IOJHOTO PacTBOpeHMs! (4TOOBI 00pa3oBajics STAHOJBHBIA PAacTBOP HATPHS) M
OTJIOXKHJIN B CTOPOHY.

B peakunonnyio kondy mociaenoBaTenbHO 100aBisum stmiranoanerat (1,17 mi, 0,11 Moip), 3aMeImeHHbIN (HeHMIT-a3u
(0,1 MoiB) M WO KamsIM IIpH TIEepeMEIIMBAHUN JOOABIISUIM CBEXKEIPUTOTOBICHHBIN PacTBOP ATaHOJA HATpPUS, IOCTEIICHHO
BBINIAJATI0 TBEPJOE BEIIECTBO, U PEAKIUsI KOHTPOIMPOBAIAch Ha MOMHOTY ¢ momoinbio TLC. OcTaTouHBIH 3TaHON yIaTuiIn Moj
MOHIKEHHBIM JIaBJICHUEM, K PEaKIMOHHOMY PacTBOPY IOOABIMIIM HachIeHHBIH BoxHbIH pactBop NH4Cl, skcrparnposamu 100
MII TUXJIOPMETaHa, OPTaHHYECKUH cI0i Tprokabl mpombuta 100 MI HaCBHIIEHHOTO COJIEBOTO PAcTBOPA, BHICYIIMIM 0€3BOIHBIM
Cynb(haToM HaTPHs, CKOHIICHTPHPOBAIH IO/ IOHMKEHHBIM JaBJICHHEM H IepeKpHUCTAIIIN30Bad B 20 MJI 3TaHOJIa C TTOJy4eHHEM
CBETJIO-)KEIITOrO TBEPOTO mpoaykra (3a-3i) [19].

o
‘NHz)  NaNj, NaNO, (N3 O~  CuHsONa
v NaNe, NaWa . N’*/C/Y b
HCl, 4s 0 t-40°C NH,
R R
1a-i 2a-i .
3a-i
a: R=4-H, g: R=4-OMe,
b: R=4-Me, h: R=4-CF3,
c: R=4-Et, i R=3,4-Cl

Cxema 1. O0miast cxemMa CHHTE3a MMPOU3BOTHBIX ITHIIOBEIE d3PHPHI 5-aMuHO-1-N-apui-1H-1,2,3-tpuaszonos

2.3. Cunmes mpuuuxknuueckux npouseo0nvix mpuazonof4,5-djnupumuounona (4a-4i): IIpoMeKyTOUHBIE COEANHEHHS
3a-3i (0,4 mmoip) pactBopsuti B 2 Mit 6e3BoaHOor0 1,4-11okcana, 1o6asisum 6e3BoaHbIN okcuxmopua pocdopa (0,8 mmoinb, 73
MKJI), IepeMeIINBaIN P KOMHATHOH Temriepatype B Teuenue 10 MuH, nobasisun nuppoinaona-2 (0,44 mmois, 1,1-kpatHoe
KOJIMYECTBO BEUIECTBA), HATPEBAJH 10 pedIroKca M KOHTPOIUPOBAIH MOTHOTY peakiuu ¢ momoinsio TLC. CucreMy yMeHBIIIITH
JI0 KOMHATHOH TeMIIepaTyphl, PaCTBOPUTENb YIAIWIN T10]] TIOHWKEHHBIM JIaBICHUEM, NMPOIYKT pactBopwid B 100 Mi Boabl u
sKcTparupoBanu 50 M1 3THIaLeTaTa, OpraHUYecKUil cnoil mpoMeiId 50 M HACHIIIEHHOTO COJIEBOTO PAacTBOPA, BBICYIININ
0€3BOJHEIM CyNb()ATOM HATPHS, CKOHIEHTPHUPOBAIH IOJ] IOHIDKCHHBIM [aBI€HHEM, W HEOUMIIEHHBIH INPOMYKT OYHCTIIIN
KOJIOHOYHO# Xpomartorpadueii [V (merponeiinsiii a¢up): V(atunauerat) = 3:1 - 1:1] ¢ monydyeHueM LeneBbIX coefnHeHHH (4a-
4i). (Cxema 2).

(o]
N o™ H POCI;, N N
N | N__o 1,4-dioxane N Q
N + 1 —— N N/
NH, / reflux,
@ overnight @
R R

3a-i 4a-i
a: R=4-H, d: R=4-F, g: R=4-OMe,
b: R=4-Me, e: R=4-Cl, h: R=4-CF3,
c: R=4-Et, f: R=4-Br, i R=3,4-Cl,

Cxema 2. O0uias cxemMa CHHTE3a TPUIUKIHYECKUX MPOU3BOIHBIX Tpra3oo[4,5-d]mupumugunona
Taén 1. bubnuorexka CHHTE3MPOBAHHBIX TPULUKINYECKUX TpHa300[4,5-d]nupuMUAHHOHOB
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Bce cunTesupoBaHHbIe THIOBBIE 3GHpH S-amuHO-1-N-apuin-1H-1,2,3-1pra3onoB ¥ IpoM3BOAHBIE TPULIUKINYECKUE
Tpuazono[4,5-d|nupumMuauHOHOB ObUIM ompeaeneHsl ¢ momompilo *H,  BC-IMP um HRMS -anmamusza. Ux crpykrypa
npezacraBieHa B 1 u 2 tabmiwie.

3-¢pennn-3,5,6,7-rerparuapo-9H-nupposno[1,2-a][1,2,3] tpua3ze.io[4,5-d] nupumu-gun-9-ou (4a). Bexox 27.3%, T.I1.
162 — 163 °C. H-SIMP (400 MHz, CDCls) § 8.06 (d, J = 7.8 Hz, 2H, Ar-H), 7.60 — 7.54 (m, 2H, Ar-H), 7.50 — 7.44 (m, 1H, Ar-
H), 4.27 (t, J = 7.3 Hz, 2H, CH2), 3.24 (t, J = 7.9 Hz, 2H, CHy), 2.45-2.32 (m, 2H, CHz); **C-IMP (100 MHz, CDCls) 5 165.2,
154.7, 149.3, 135.8, 129.7, 129.6, 129.0, 122.1, 46.9, 32.9, 20.2; HRMS (ESI): Beraucieno [M + H]*:254.1036, naiineso
254.1038.

3-(n-toamn)-3,5,6,7-rerparuapo-9H-nuppo.ao[1,2-a][1,2,3] rpuazoeso[4,5-djnupu-muaun-9-on (4b). Beixon 24.5%,
T.IT. 169 — 170 °C, *H-SIMP (400 MHz, CDCls3) § 7.88 (d, J = 8.2 Hz, 2H, Ar-H), 7.34 (d, J = 8.1 Hz, 2H, Ar-H), 4.25 (t, J = 7.3
Hz, 2H, CHy), 3.22 (t, J = 7.9 Hz, 2H, CHz), 2.43 (s, 3H, CHa), 2.40 — 2.32 (m, 2H, CHz2); $3C-5IMP (100 MHz, CDCls) 5 165.2,
154.8, 149.2, 139.3, 133.4, 130.3, 129.5, 122.2, 46.9, 33.0, 21.5, 20.3; HRMS (ESI): Beraucneno[M + H]*:268.1193, naiineno
268.1194.

3-(4->tundenmin)-3,5,6,7-rerparmapo-9H-nupposo[1,2-a][1,2,3] rpuazono[4,5-d|nuupumuaun-9-on  (4¢). Beixox
25.7%, T.I1. 133-134 °C, 'H-SIMP (400 MHz, CDCl3) § ©7.92 (d, J = 8.5 Hz, 2H, Ar-H), 7.38 (d, J = 8.4 Hz, 2H, Ar-H), 4.26 (t,
J=7.3Hz, 2H, CHy), 3.23 (t, J = 7.9 Hz, 2H, CH2), 2.73 (q, J = 7.6 Hz, 2H, CH2), 2.44 — 2.30 (m, 2H, CH2), 1.28 (t, J = 7.6 Hz,
3H, CHs); 3C-IMP (100 MHz, CDCls) § 165.1, 154.7, 149.2, 145.4, 133.5, 129.5, 129.1, 122.3, 46.9, 32.9, 28.7, 20.2, 15.6;
HRMS (ESI): Boruncneno[M + H]*:272.0942, Haiineno 272.0943.

3-(4-propdennn)-3,5,6,7-rerparuapo-9H-nuppoo[1,2-a][1,2,3] rpuaszono[4,5-dlnupumuaun-9-on  (4d). Bsixox
24.6%, T.IT. 175 — 176 °C, *H-SIMP (400 MHz, CDCls) § 8.10 — 8.01 (m, 2H, Ar-H), 7.30 — 7.22 (m, 2H, Ar-H), 4.28 (t, J = 8.0
Hz, 2H, CHz2), 3.26 (t, J = 8.0 Hz, 2H, CH2), 2.46-2.36 (m, 2H, CHy); ¥C-IMP (100 MHz, CDCl3) & 165.5, 162.5 (d, Jcr =
249.4 Hz), 154.5, 149.1, 131.9 (d, Jc-r = 3.1 Hz), 129.5, 124.0 (d, Jcr = 8.7 Hz), 116.6 (d, Jcr = 23.2 Hz), 46.9, 32.9, 20.2;
HRMS (ESI): Bbruncneno[M + H]*:272.0942, naiineno 272.0943.

3-(4-xnopdenn)-3,5,6,7-rerparuapo-9H-nupposno[1,2-a][1,2,3] rpuazono[4,5-d|mupumuaun-9-on  (4e). Bexon
26.6%, T.I1. 206 — 207 °C, H-IMP (400 MHz, CDClz) § 8.07 (d, J = 8.8 Hz, 2H, Ar-H), 7.53 (d, J = 8.9 Hz, 2H, Ar-H), 4.27 (t,
J=8.0 Hz, 2H, CHy), 3.25 (t, J = 8.0 Hz, 2H, CHz2), 2.43 — 2.35 (m, 2H, CH2); *3C-sIMP (100 MHz, CDCl3) § 165.5, 154., 149.2,
134.7,134.4,129.9, 129.6, 123.1, 47.0, 32.9, 20.2; HRMS (ESI): Bbruncieno[M + H]*:288.0647, naiineno 288.0648.

3-(4-6pomdenu)-3,5,6,7-terparuapo-9H-nuppono[1,2-a][1,2,3]tpuazoeno[4,5-dlnupumunun-9-on  (4f). Beixox
25.3%, T.II. 212 — 213 °C, H-IMP (400 MHz, CDClz) & 8.02 (d, J = 8.6 Hz, 2H, Ar-H), 7.69 (d, J = 8.5 Hz, 2H, Ar-H), 4.28 (t,
J =7.1Hz, 2H, CH2), 3.25 (t, J = 7.8 Hz, 2H, CHy), 2.45 — 2.35 (m, 2H, CHy); 3C-IMP (100 MHz, CDCls) § 165.5, 154.6,
149.2,134.9, 132.8, 129.7, 123.3, 122.7, 47.0, 33.0, 20.2; HRMS (ESI): Beruucneno[M + H]*:332.0141, naiineno 332.0145.

3-(4-meTokcudenmnn)-3,5,6,7-rerparuapo-9H-muppoio[1,2-a][1,2,3] rpuazono [4,5-d |nupumuanH-9-0H (49).
Beixon 24.5%, T.I1. 229-230 °C, H-SIMP (400 MHz, CDCls3) § 7.91 (d, J = 8.7 Hz, 2H, Ar-H), 7.07 (d, J = 8.8 Hz, 2H, Ar-H),
4.27 (t, J = 7.3 Hz, 2H, CHy), 3.88 (s, 3H, CH3), 3.22 (t, J = 7.9 Hz, 2H, CH?2), 2.40 — 2.34 (m, 2H, CHy); **C-IMP (100 MHz,
CDCls) & 165.0, 160.0, 154.8, 149.1, 129.4, 128.9, 123.9, 114.8, 55.8, 46.9, 32.9, 20.2; HRMS (ESI): Bbruucneno[M +
H]*:284.1142, naiineno 284.1143.

3-(4-(rpudropmernn)penni)-3,5,6,7-rerparuapo-9H-nupposno[1,2-a][1,2,3] Tpuazono[4,5-dlmupumuans-9-on
(4h). Beixon 25.4%, T.I1. 161 — 162 °C, 'H-SIMP (400 MHz, CDCls) & 8.34 (d, J = 8.3 Hz, 2H, Ar-H), 7.84 (d, J = 8.3 Hz, 2H,
Ar-H), 4.29 (t, J = 7.3 Hz, 2H, CHy), 3.27 (t, J = 7.9 Hz, 2H, CHy), 2.44 — 2.38 (m, 2H, CHy); *C-sIMP (100 MHz, CDCls) &
165.7, 154.3, 149.4, 138.5, 130.6(q, Jc-F = 33.2 Hz), 129.7, 126.8 (q, Jcr = 3.0 Hz), 123.6 (q, Jc-r = 271.8 Hz), 121.6, 46.9, 32.9,
20.1; HRMS (ESI): Boruuciieno[M + H]*:322.0910, naiineno 322.0912.

3-(3,4-muxsnopdenni)-3,5,6,7-rerparuapo-9H-nupposo[1,2-a][1,2,3] rpuaszoo-[4,5-d|mupumuaun-9-on (4i). Beixon
23.6%, T.II. 225 — 226 °C, *H-IMP (400 MHz, CDCls) § 8.35 (d, J = 2.5 Hz, 1H, Ar-H), 8.07 (dd, J = 8.8, 2.5 Hz, 1H, Ar-H),
7.64 (d, J = 8.8 Hz, 1H, Ar-H), 4.28 (t, J = 8.0 Hz, 2H, CH2), 3.27 (t, J = 8.0 Hz, 2H, CHz), 2.47 — 2.34 (m, 2H, CHy); **C-IMP
(100 MHz, CDCls) & 165.8, 154.4, 149.3, 135.1, 133.8, 133.0, 131.4, 129.7, 123.3, 120.6, 47.0, 33.0, 20.2; HRMS (ESI):
Bouncieno[M + H]*:322.0257, naiineno 322.0257.

3akai04enue.

1. CuHTe3upoBaH psA TPHULUUKIMYECKHX MPOU3BOJHBIX TpHazoio[4,5-dlnupuMuanHOHa B pe3yjbTaTe peakiuu
KOHZIGHCAIIHeH THIOBBIX 3¢ UpoB 5-amuuo-1-N-apun-1H-1,2,3-Tpra3osoB u nuppoanaoHa-2.

2. CTpyKTyphl HOBBIX TOJyYEHHBIX MUPUMUIUHOB HIEHTH(PUIMPOBAHEI ¢ oMombio 1H-, 13C-SIMP u HRMS-ananusa.
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SPECTROSCOPIC ANALYSIS AND INTERPRETATION OF JAKAZOL DARK BLUE: INSIGHTS INTO
MOLECULAR STRUCTURE AND FUNCTIONAL GROUPS
Annotation

This study presents a detailed analysis of an infrared (IR) spectroscopy dataset for Jakazol Dark Blue, a textile dye treated for 75
minutes with cold atmospheric plasma (CAP). The sample was analyzed using a Bruker instrument. The spectroscopic data
reveals key functional groups present in the dye, highlighting the impact of CAP treatment on its chemical composition.

Key words: Jakazol Dark Blue, textile dye, IR, CAP, bruker instrument, functional groups, chemical composition, spectroscopic
data, CAP treatment, dye degradation

CIIEEKTPOCKOIIMYECKHUI AHAJIN3 U UHTEPIIPETALIMS PKAKA30J TEMHO-CUHMUIA:
MPEJICTABJIEHUS O MOJIEKYJISPHOMW CTPYKTYPE U ®YHKIIMOHAJIBHBIX TPYIIITAX
AHHOTALHS
HccnenoBanne mpencraBisier co0oil aeTanbHblid aHanu3 uHpakpacHoro (MK) cnekrpockommyeckoro Habopa JaHHBIX IS
JI>xaka3on TeMHO-CHHHH, TEKCTHJIBHOTO KpACHTENs, IOABEPTHYTOro o0paboTke xomomHou atMmochepHoi mrazmoii (XAII) B
teyeHne 75 muHyT. OOpaser; ObUT MpoaHAIM3UPOBAaH C HCMOJb30BaHHeM npubopa Bruker. Crekrpockomnuueckue aaHHbBIC
BBIABIISIIOT KJIFOYEBBIC (PYHKIIMOHAIBHBIE TPYIIIBI, TPUCYTCTBYIOIIE B KpacuTene, moauepkuBas Biausaue oopadorku (XAII) Ha

€ro XMMUYECKHH COCTaB.
KuwueBbie cioBa: J[)xaka3oi TeMHO-CHHHI, TeKCTUIIBHBIH Kpacutens, UK, XAII, npubop Bruker, ¢pyHnkunonansHbie Tpymmsi,
XIUMHYECKHI COCTaB, CIIEKTPOCKOMTIMUECKHE TaHHbIe, 00padoTka XAI, nerpaganus KpacHTes.

JAKAZOL DARK BLUE BO‘YOQLARI SPEKTRAL TAHLILI VA INTERPRETATSIYASI: MOLEKULYAR
TUZILMA VA FUNKSIONAL GURUHLAR HAQIDA TUSHUNCHALAR
Annotatsiya

Ushbu tadgigot Jakazol Dark Blue, 75 dagiga davomida sovuq atmosferaviy plazma (SAP) bilan ishlov berilgan to‘qimachilik
bo‘yoqlari uchun infraqizil (IQ) spektroskopiya ma'lumotlar to‘plamining batafsil tahlilini taqdim etadi. Namuna Bruker
asbobidan foydalanib tahlil qilindi. Spektroskopiya ma'lumotlari bo‘yoqda mavjud bo‘lgan asosiy funktsional guruhlarni ochib
beradi va SAP bilan ishlov berishning kimyoviy tarkibiga ta’sirini ta’kidlaydi.

Kalit so‘zlar: Jakazol Dark Blue, to‘qimachilik bo‘yoqlari, 1Q, SAP, Bruker ashobi, funktsional guruhlar, kimyoviy tarkib,
spektroskopiya ma'lumotlari, SAP bilan ishlov berish, bo‘yoqlarni degradatsiyasi.

Introduction. The global scarcity of freshwater has led to the development of innovative technologies in water
desalination and wastewater treatment for reuse. Traditional methods have often relied on advanced oxidation processes and
reverse osmosis (RO) for purification, but these approaches are increasingly being seen as costly and limited in their ability to
remove hazardous organic pollutants. RO, in particular, demands significant energy for membrane pumping, incurs high
treatment and replacement costs and often necessitates additional advanced oxidation processes. Advanced oxidation, on the
other hand, requires on-site chemical precursors to generate reactive hydroxyl radicals (-OH) [1]. In recent years, plasma
technology has gained significant interest for its potential in water treatment across various scientific fields. Plasma, known as
the "fourth state of matter," is an ionized gas containing a mix of positively charged ions, negatively charged electrons, atoms,
free radicals, and molecules in various states. Plasma-based water treatment technologies focus on creating plasmas that interact
with target molecules to generate reactive species and break down contaminants. Although the interaction between liquids and
plasma was first reported in 1887, substantial research into plasma for electrolysis began only in the early 1950s, with
environmental applications intensifying over the past three decades [2]. Plasma technology is an emerging advanced oxidation
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method for its efficiency, environmental friendliness, and ability to generate necessary radicals independently, either in bulk
liquid or air. Many articles have reviewed plasma technology's fundamental principles, including its physics, chemistry,
engineering, modeling, and general applications. While plasma for water treatment is not a new concept, this review will
highlight recent advancements, challenges, and future directions for industrial-scale application [3]. CAP has shown promise in
various applications, including wastewater treatment. It can effectively degrade organic pollutants and pathogens present in
wastewater [4]. Here is (see table 1) a summary of different types of cold atmospheric plasma systems used specifically for
wastewater treatment [5]:

Table 1:
Types of cold atmospheric plasma devices and their potential on degradation of pollutants
Type Description Applications in Wastewater Treatment
Dielectric Barrier Uses a dielectric barrier to generate plasma at atmospheric pressure and room Degradation ~ of  organic  pollutants,
Discharge (DBD) temperature. disinfection of wastewater
Plasma Jet Produces a plasma stream that can be directed at targeted contaminants in Inactivation of pathogens, decomposition of
wastewater. organic compounds
Gliding Arc Generates plasma through an arc that "glides" along electrodes, suitable for Decomposition of persistent pollutants,
Discharge water treatment. disinfection
Microplasma Utilizes micro-sized electrodes to generate plasma, offering potential for On-site wastewater treatment, removal of
miniaturized systems. organic contaminants

Plasma Jet [6]: Targets wastewater to deactivate microorganisms and break down pharmaceutical residues. Gliding Arc
Discharge: Decomposes organic pollutants and enhances biodegradability of wastewater [7]. Microplasma: Compact for on-site
treatment, treats various contaminants. Key Advantages: Non-thermal operation saves energy, broad-spectrum efficacy targets
pollutants, short treatment times enhance efficiency [8]. During wastewater treatment, various chemical reactions occur
depending on the treatment method used [9]. Some common reactions include:

e Oxidation-Reduction (Redox) Reactions: These reactions involve the transfer of electrons and are crucial in
breaking down organic pollutants [10]. For example:

o Reduction of organic compounds (e.g., degradation of organic matter) by electron acceptors like oxygen (02) or other
oxidizing agents.

o Oxidation of reduced compounds (e.g., ammonia to nitrate, sulfide to sulfate).

o Hydrolysis: Hydrolysis reactions involve the cleavage of chemical bonds in organic compounds with the addition of
water molecules [11]. This can break down complex organic molecules into simpler forms that are more easily biodegradable.

o Acid-Base Reactions: These reactions involve the neutralization of acidic or basic components in wastewater to adjust
pH levels, which can affect the efficiency of biological treatment processes [12].

o Precipitation and Coagulation: Addition of chemicals like iron or aluminum salts (coagulants) can cause certain
pollutants to precipitate out of solution as solids, facilitating their removal from wastewater [13, 14].

o Disinfection: Adsorption involves the attachment of pollutants to surfaces of solid materials (e.g., activated carbon),
removing them from the wastewater through physical or chemical interactions [15].

IR spectroscopy is a powerful analytical technique used to identify functional groups in organic compounds. By
measuring the absorption of IR light at different wavenumbers, it is possible to infer the presence of specific bonds within a
molecule. This study analyzes IR spectral data to determine the functional groups present in Jakazol Dark Blue textile dye after
75 minutes of CAP treatment. The impact of CAP treatment on the chemical composition of the dye is investigated through these
spectral analyses.

Experimental procedures. The degradation of Jakazol dark blue was studied using a 50 ml solution with a concentration
of 0.025 g/l. A plasma generator operated with air as feed gas at a frequency of 50 Hz, discharge voltage 220 V, and discharge
power 10 W was used. An air based plasma stream was run at 3 I/min for 75 minutes for decolorization.

g ey
control 75 min.

Figure 1. Result of water purified by cold plasma technology for 75 Minute
Results and Discussion. The infrared (IR) spectrum of Jakazol Dark Blue dye, both in its untreated (control) form and
after 75 minutes of purification using cold plasma technology, offers valuable insights into the structural changes and degradation
mechanisms at play.
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Figure 2. IR spectrum result of control and water purified by cold plasma technology for 75 Minutes
This extensive analysis compares the two spectra, focusing on key functional groups and molecular vibrations to
understand the effects of the cold plasma treatment. (see table 2).
Table 2:
Key Peaks and Comparative IR Spectrum Data

75 Minutes Purified Sample
Wavenumb Peak Description Control (After Degradation)
er (cm?) (Sample)
3392.32 O-H or N-H stretching vibrations 3392.32 3400.00
2919.70 C-H stretching vibrations 2919.70 2920.00
161254 C=C stretching in aromatic rings/C=N 1612.54 1610.00
stretching
1470.98 C-H bending in methyl groups 1470.98 1471.00
1403.30 C-H bending vibrations 1403.30 1404.00
1347.03 C-N stretching vibrations/aromatic amines 1347.03 1348.00
1179.03 C-O stretching 1179.03 1180.00
1137.31 C-H bending vibrations 1137.31 1138.00
1091.05 C-O stretching/C-N stretching 1039.89 1040.00
1011.85 Out-of-plane C-H bending 1011.85 1012.00
919.12 C-H bending 919.12 920.00
832.00 Aromatic C-H bending 832.00 833.00
734.78 C-H bending in aromatic compounds 734.78 735.00
612.29 Possibly C-Cl stretching 612.29 613.00
560.06 Various bending vibrations 560.06 561.00
434.69 Various bending vibration 461.54 462.00

The IR spectrum analysis of Jakazol Dark Blue dye treated with cold plasma reveals several key changes:

e O-H/N-H Stretching (3400.00 cm™): The peak shifts from 3392.32 cm™ to 3400.00 cm™, indicating alterations in
hydrogen bonding, likely due to interactions with reactive plasma species.

e C-H Stretching (2920.00 cm™ and 2851.00 cm™): Peaks remain largely unchanged, suggesting the aliphatic
hydrocarbon chains are unaffected by the plasma treatment.

e C=C and C=N Stretching (1610.00 cm™ to 1548.00 cm™): Slight shifts and reduced intensity indicate partial
degradation of aromatic rings and nitrogen-containing groups.

e C-H Bending in Methyl Groups (1471.00 cm™): Minimal changes suggest methyl groups are stable under plasma
treatment.

e C-N Stretching and Aromatic Amines (1348.00 cm™ to 1244.00 cm™): Slight increases in peak values indicate possible
formation of new nitrogen-containing structures.

e C-O Stretching (1180.00 cm™ to 1040.00 cm™): Peaks remain stable, indicating ether or ester linkages are unaffected.

o Aromatic C-H Bending (833.00 cm™ and 799.00 cm™): Minor shifts suggest some structural changes in the aromatic
rings.

e Various Bending Vibrations (Below 700 cm™): Minor shifts reflect modifications in bending modes and aromatic
structure.

Overall, cold plasma treatment alters nitrogen-containing and aromatic structures while preserving aliphatic chains and
ether/ester linkages, showing potential for dye degradation.
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Conclusion. The IR spectroscopic analysis of the Jakazol Dark Blue dye after 75 minutes of CAP treatment suggests

significant chemical modifications, including the introduction of hydroxyl, carbonyl, and amine groups. These changes are
indicative of oxidative reactions and structural modifications induced by CAP. Further analysis, possibly including
complementary techniques like mass spectrometry, would be necessary to identify the exact molecular composition and the
extent of these modifications.
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SORPTION-SPECTROPHOTOMETRIC DETERMINATION OF BISMUTH (111) ION
Annotation
The complexation of bismuth ions with immaobilized xylenol orange was studied with the aim of developing methods for solid-
phase spectrophotometric determination of bismuth in artificial mixtures similar to real objects. Optimal conditions for
complexation and immobilization processes have been selected.
Key words: immobilization, complex formation, sorption spectroscopy, bismuth.

COPBIIMOHHO-CIIEKTPO®OTOMETPUUYECKOE OIPEJAEJEHUE NOHA BUCMYTA (I1I)
AHHOTAIHS
M3yueno xomrurekcooOpa3oBaHHE HOHOB BHCMYyTa C MMMOOWMIM30BAaHHBIM KCHIJICHOJOBBIM OPAaH)KEBBIM C LIETBI0 Pa3paboTKu
METOJIOB TBEPAO(HA3HOTO CHEKTPOGOTOMETPUUECKOTO ONPENCIICHUsT BHCMYTa B HCKYCCTBEHHBIX CMECSX, AHAJOTUYHBIX
peanbHBIM 00bekTaM. [1ogoOpaHk! ONTHMAIBHBIC YCIOBUS U MPOLIECCOB KOMIUIEKCOOOPa30BaHUS 1 UMMOOMITN3 AIIH.
KaoueBble ciioBa: MMMOOMITH3AIHS, KOMIUIEKCOOOpa30BaHue, COPOIIMOHHAS CIIEKTPOCKOTIHS, BUCMYT.

VISMUT (111) IONINI SORBSION-SPEKTROFOTOMETRIK ANIQLASH
Annotatsiya
Real ob’ektlarga o‘xshash sun’iy aralashmalarda vismutni qattiq holatdagi spektrofotometrik aniqlash usullarini ishlab chiqish
uchun vismut ionlarining immobillangan Ksilenol zarg‘aldog‘i bilan kompleks hosil bo‘lishi o‘rganildi. Kompleks hosil bo‘lishi
va immobilizatsiya jarayonlari uchun optimal sharoit tanlandi.
Kalit so‘zlar: immobilizatsiya, kompleks hosil bo‘lish, sorbsion-spektroskopiya, vismut.

Kirish. Bugungi kunda dunyoda atrof-muhitning og‘ir metallar bilan ifloslanish muammosi dolzarb tusga Kirib bormoqda
shu bilan bir gatorda dunyo migyosida sanoat texnologiyasini rivojlanishi bilan ulardan chigayotgan chigindilar tarkibida og'ir
metallarni migdori ortib bormoqda. Atrof-muhit muammolariga bag’ishlangan ishlarda bugungi kunda D.I.Mendeleyev davriy
jadvalidagi 40 dan ortiq va atom massasi 50 dan yuqori bo‘lgan: vanadiy, xrom, marganets, temir, kobalt, nikel, mis, rux,
molibden, kadmiy, qalay, simob, qo‘rgoshin, vismut kabi yana bir- necha o‘nlab metallar kiradi [1]. Ozig-ovgat xom ashyosi,
o'simlik, hayvonlar, inson tanasida og‘ir metal birikmalarining to'planib borishi, inson salomatligi uchun bir qator jiddiy
ogibatlarga olib keladi. Inson organizmdagi vismut ionlari migdorining ortishi yurak ishini zaiflashtiradi, katta migdorlari esa
MNS (markaziy nerv sistemasi) falajligini keltirib chigaradi. Uning asosiy miqdori buyraklarda depolanib, uning faoliyati
buzilishiga sabab bo‘ladi. Vismutning teridagi miqdorining ortishi esa uning qizarishiga va qichima hamda dermatitlar kelib
chigishiga sabab bo‘ladi.

Og‘ir metallarni tabiiy obyektlar, sanoat chiqindilari hamda oqava suvlardan tozalashda sorbentlarni ahamiyati kattadir.
Sorbentlarga organik reagentlarni immobillash bir vaqtning o‘zida aniqlash, konsentrlash hamda ajratib olish imkonini beradi.
Ekologik jihatdan xavfsizligi, tannarxining pastligi, qo‘llanilishi qulayligi va ko‘p martalik regeneratsiya qilish imkoniyatining
mavjudligi tufayli sorbsion materiallarga gizigish tobora ortib bormoqgda. Shuning uchun bunday organik reagentlarni
immobillangan sorbentlar yordamida og‘ir metallarni aniqlash va ajratish usullarini ishlab chiqish bugungi kunda keng
imkoniyatlarni ochib beradi.

Mavzuga oid adabiyotlar tahlili. Tabiiy va chiqgindi suvlar og‘ir metall ionlarini konsentratsiyasini aniglash ekologik
muammolardan hisoblanadi. Shunday qilib, metallarni miqgdorini oldindan aytish, keyinchalik ularni turli usullar bilan
konsentratsiyasini aniglash talab gilinadi [2].

O'ziga xos kompleksini hosil gilishga asoslangan vismut (111) ni aniglash uchun (SIA-LAV) yordamida oddiy, tez, yuqori
sezgir va selektiv ekstraksiyasiz spektrofotometrik va ketma-ket in‘'ektsiya tahlili ishlab chigilgan. Taklif etilgan usullar
farmatsevtik kompozitsiyalar va qotishmalarda vismut tarkibini aniglash uchun muvaffagiyatli go'llanilgan [3].
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1-(41-bromofenil)4,4,6-trimetil-1,4-digidropirimidin-bilan xlorid kislota eritmasi ishtirokida vismut (I11) va selen (IV) ni
spektrofotometrik aniglash usuli go'llanilgan. Xloroformda 2-tiol (41-brom PTTT). Kislotali muhitda (0,3 M HCI) vismut 41-
bromo PTTP bilan maksimal yutilish 410 nm bo'lgan sariq kompleks hosil giladi [4]. Faollashtirilgan uglerodning sorbtsion
xususiyatlarini yaxshilash uchun reaktiv sifatida natriy di-n-propil ditiofosfinat ishtirokida vismutni suvli eritmalardan
sorbsiyalab, atom emissiya spektroskopiyasi yordamida vismutni desorbsiyalash o‘rganilgan [5]. Induktiv bog'langan plazma to'rt
qutupli mas- spektrometriyasi (ICP-QMS) usuli yordamida Pb va Bi tarkibi mos ravishda izotop suyultirish va darajalash orgali
geokimyoviy va kosmokimyoviy gattiq namunalarda Pb va Bi ni miqgdori aniglangan [6]. Atrof-muhit va real resurslarni 2-
xlorbenzaldegid tiokarbogidrazon bilan vismut (I11) ni suyuqglik ekstraktsiyasi va spektrofotometrik aniglash usuli ishlab
chigilgan. Kaliy yodid ishtirokida 2-xlorbenzaldegid tiokarbogidrazon bilan vismut (I11) ning sariq rangli kompleksi pH-1,2 da
HCI-KCI buferi ishtirokida Hosil bulgan kompleksning maksimal absorbsiyasi 420 nm da kuzatilgan, ular mos ravishda
1,086x10* mol/I-1 va 0,01923 mkg sm? molyar yutilish va Sendell bo‘yicha sezgirligi qiymatlariga ega. (4,80 dan 16,0 mkg
mlgacha bo'lgan) [7].

Tadgiqgot metodologiyasi. Vismut nitrat tuzi kristallogidratining dastlabki eritmasi (4,7-10* M) Bi(NO3)2:5H20 (DST-
3640-94 Sankt-Peterburg ZAO «UNIXIM») dan 0,2 g analitik tarozida tortib olinib, 1000 ml standart o‘lchov kolbasiga solindi
va bidistillangan suv yordamida belgisigacha yetkazildi.

Ishchi eritmalarini 10* M tayyorlash uchun boshlang‘ich eritmalar suyultirildi. 3,3'-Bis[N,N-bis(karboksimetil)
aminometil]-o-krezolsulfoneftalein to‘rt natriyli tuzi (KO) Cs1H2sN2Na4O13S 760,59 g/mol) eritmasini tayyorlash uchun 0,003 g
reagent tortib olinib 100 ml kolbaga solinib belgisigacha disstillangan suv qo‘shildi. Eritma 30 sutkagacha barqaror bo‘ladi.
Tahlil jarayonlari va darajalash egrisini chizish uchun bir turdagi eritmalardan foydalanildi. Har xil muhitlarni hosil gilishda
oldindan tayyorlab qo‘yilgan turli pH lardagi universal bufer eritmalaridan foydalanildi. Lekin vismut (I11) nitrat Bi(NO3s)2-:5H20
ni 0.00047 M li eritmasi tayyorlashda nitrat kislotada eritilgani uchun fagat eritmalarni muhiti tekshirib borildi va bu muhit
immobillanish va kompleks hosil bo‘lish jarayonlarida muhim ahamiyatga ega bo‘ldi.

Tolasimon sorbent sifatida gidroksilamin bilan faollashtirilgan poliakrilonitril (PAN) tolasini polietilenpoliamin (PEPA)
va monoxlorsirka kislotasi bilan ketma-ket modifikatsiyalash mahsuloti bo‘lgan PPM-1 toladan foydalanildi. PPM-1 tolasi PAN
tolani eritadigan erituvchilarda erimaydi va boshlangich PANga nisbatan kislotalar va ishqorlarga bargarorligi bilan ajralib turadi.

Tolasimon sorbent 0,2 g dan analitik tarozida 0,0001 g aniqlikda o‘lchab olindi. O‘Ichab olingan qattiq holatdagi
tolasimon sorbent 0,1 M xlorid kislotaning standart eritmasida bir sutka mobaynida bo‘ktirib qo‘yildi, so‘ngra distillangan suv
yordamida pH-7 ga kelguncha yuvildi va maxsus idishlarda saglandi.

Tahlil va natijalar. Vismutni aniglash usuli: 4,7-10* M vismut (I11) nitrat eritmasini tayyorlash uchun, Bi(NO3)2-5H20
(DST- 4110-75) kristallogidratidan 0,02 g analitik tarozida tortib olinib, 100 ml o‘lchov kolbasiga o‘tkazilib, ustidan 2 ml
konsentrlangan nitrat kislotasi HNO3s (DST-701-89) solinib eritilib, kolba belgisigacha distillangan suv bilan yetkazildi, taxminiy
0,00047 M li vismut (I11) eritmasi tayyorlandi. Uni standartlash uchun spektrofotometrik usulda oldindan standartlangan vismut
(1) ionidan foydalanilgan holda, darajalash grafigi chizilib, taxminiy miqdorini grafikga urinma o‘tkazilib topildi 1-rasm.

y = 0,0073x+ 0,0879
R2 =0,9981

(o] 1‘0 2‘0 3‘0 4‘0 5‘0 6‘0 7‘0
Ccmkg

1-rasm. Kompleksni Ber qonuniga bo‘ysunish grafigi.

Shundan keyin oldindan 10 ml 1-10 M 3,3"-Bis[N,N-bis(karboksimetil) aminometil]-o-krezolsulfoneftalein to‘rt natriyli
tuzi eritmasiga solib PPM-1 tolasidan o‘tkazildi. Shundan so‘ng hajmi 10-100 ml bo‘lgan metall ionlari eritmalari tolasimon
sorbentlardan o‘tkazildi, ular 40 minut davomida 3,3'-Bis[N,N-bis(karboksimetil) aminometil]-o-krezolsulfoneftalein to‘rt
natriyli tuzi bilan immobillandi.

Immobillangan reagentlarni olish usuli: Bir nechta tolasimon polimer sorbentlar sinab ko‘rildi va tanlab olingan
tolasimon sorbentning statik almashinish va dinamik almashinish sig‘imlari o‘Ichandi. (SAS mg-ekv/g), ulardan keyingi ishlarda
gattiq tolasimon tashuvchilar sifatida foydalanildi. Dastlab 0,2 g tolasimon tashuvchi analitik tarozida 0,0001 g aniglikda
oflchanib stakanga solindi va unga 20 sm® 0,1M i xlorid kislota eritmasi solinib 24 soat mobaynida bo‘ktirib qo‘yildi. So‘ngra
eritma filtrlanib olindi va eritmadan 10 ml alikvot gism olinib 0,1 M NaOH yordamida metiloranj ishtirokida titrlandi. Dinamik
almashinish sig‘imini aniqlash maqsadida dastlabki o‘lchab olingan sorbentning ma’lum og‘irlikdagi namunasi diametri 10 mm
bo‘lgan maxsus kolonkaga joylashtirildi, undan 1,0 M HCI eritmasi ma’lum tezlikda o‘tkazildi, so‘ngra tola distillangan suv
yordamida pH-7 ga gadar yuvildi va alikvot gism (25 sm®) 0,1 M li ishqor eritmasi bilan metil oranj ishtirokida titrlandi.
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2-pacm. 3,3-Bis[N,N-bis(karboksimetil) aminometil]-o-krezolsulfoneftalein to‘rt natriyli tuzi

Aniglash uslubi: 25 ml 1i o‘lchov kolbalariga 1-10* M li 2,0 ml 3,3-Bis[N,N-bis(karboksimetil) aminometil]-o-
krezolsulfoneftalein to‘rt natriyli tuzi suvli eritmasi, 5,0 ml buffer eritma, 60 mkg/ml 1i Bi (IIT) eritmasidan 1 ml, kolbaning
belgisigacha distillangan suv bilan suyultirilib aralashtirildi. Hosil bo‘lgan kompleks birikmaning yutilish spektri taggoslash
eritmaga nisbatan qatlam qalinligi 1=1,0 sm standart bo‘lgan kvars kyuvetada, spektrofotometr “UV-1800” da o‘lchandi.
Reagentning yutilish spektri esa solishtirma eritmaga nisbatan o‘lchandi. Ushbu keltirilgan yutilish spektrlari bo‘yicha 3,3'-
Bis[N,N-bis(karboksimetil) aminometil]-o-krezolsulfoneftalein to‘rt natriyli tuzi reagenti Bi (III) kompleksining maksimal optik
zichlik qiymati nur yutish sohasining Akemp=530 nm da joylashgan, 3,3'-Bis[N,N-bis(karboksimetil) aminometil]-o-
krezolsulfoneftalein to‘rt natriyli tuzi reagentining maksimal optik zichligi nur yutish sohasining pastroq to‘lqin uzunligida ya’ni
Ar=400 nm da kuzatildi (AA=130 nm). Hosil bo‘lgan kompleks birikmaning yuqori optik zichligi qiymatidan foydalanib (A=530
nm to‘lqin uzunlikda) ek molyar so‘ndirish koeffitsientini (g) quyidagi formula orqali aniqlandi:

ek=A/C+ [ =22055
Formuladagi: ek- nurning molyar so‘ndirish koeffitsienti;
C-vismutning konsentratsiyasi; (mol/l);

14 -yutuvchi gatlam qgalinligi (sm);
A-kompleks birikmaning taqqoslash eritmasiga nisbatan o‘lchangan optik zichlik qiymati. Kompleks birikma va
reagentning spektral tavsifi 1-jadval va 3- rasmda keltirilgan.

o.5

sSample-3

Absorbance(Abs)

500 700
Wavelength(nm)

3-rasm. 3,3'-Bis[N,N-bis(karboksimetil) aminometil]-o-krezolsulfoneftalein to‘rt natriyli tuzi vismut (111) ioni
bilan kompleksining (MeR) spektrlari.
2-jadval
Vismut ionini aniqlashning Sendel bo‘yicha sezgirligi

( f =1,0 sm, Cgi®*= 60 mkg)

Kompleks rangi pH A HRnm % MeR AL Ce>* mkg Sg*,mol/l A Sendel bo‘yicha sezgirlik,
mkg/sm?
Qizil 1,5-2 400 530 130 60 2,72:10° 0,98 0,002448

Ishlab chigilgan usulning Sendel bo‘yicha sezgirlik ko‘rsatkichi mkg/sm? 0,001 birlikda nur yutilishi quyidagi formula
yordamida hisoblandi:
60-1,0-0,001 2
S.b. S(),98—'25 = 0,0024—48mkg/sm
Sendel bo‘yicha sezgirligi 0,002448 mkg/sm? ga tengligi aniglandi.
Yugqorida keltirilgan tahlil natijalardan ko‘rinib turibdiki, reaksiya Katta kontrastlikka (A=130 nm) va yaxshi sezgirlikka
(S.b.s =0,002448 mkg/sm?) ega ekan.
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2-pacm. PPM-1 tashuvchi reagentga immobillashdan avval roman spektri (Bruker Bravo 3300-300 smt 2021)

Tadgigotimiz davomida olingan PPM-1 tashuvchi 1Q-spektridagi tebranish chastotalari tegishli: 3277sm™ sohada O-H
guruhlar valent tebranishi, 3100 sm soxada Ar-H bog‘l uchun xos bo‘lgan kuchsiz tebranish yutlishlari, 2928 va 2856 sm™
sohalarda C-H tebranishlari, 2244sm™* soxada CN bog‘ining valent tebranishi, 1469 sm* soxada N-H guruh uchun xos bo‘lgan
tebranish yutlishlari, 400-600 sm™ sohalarda C-H, C-N guruxlarining defarmatseon tebranishi hisobiga tebranish chastotalari
kuzatilishi aniglandi.
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— 145474
— 1340.90
T 130454

— 34137
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I I
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I

Wavenumber cm-1
3-pacm. PPM-1 tashuvchiga reagentning immobillashdan keying roman spektri
Tadgigotimiz davomida olingan PPM-1+Re 1Q-spektridagi tebranish chastotalari tegishli: 3277sm sohada O-H guruhlar
valent tebranishi, 3100 sm soxada Ar-H bog‘I uchun xos bo‘lgan kuchsiz tebranish yutlishlari, 2928 va 2856 sm sohalarda C-
H tebranishlari, 2244sm soxada CN bog‘ining valent tebranishi,1741 sm™ soxada C=0 uchun xos bo‘lgan tebranish yutlishlari,
1566-1469 sm™ soxalarda Ar xalga uchun xos bo‘lgan tebranish yutlishlari, 1018-1185 sm'! soxada SOs guruh defarmatseon
tebranishi hisobiga tebranish chastotalari kuzatilishi aniglandi.
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3-pacm. PPM-1 tashuvchiga immobillangan reagentning metall ioni bilan kompleksining roman spektri
Tadgigotimiz davomida olingan PPM-1+Re+Me 1Q-spektridagi tebranish chastotalari tegishli: 3277sm* sohada O-H
guruhlar valent tebranishi, 3100 sm™ sohada Ar-H bog‘i uchun xos bo‘lgan kuchsiz tebranish yutlishlari, 2928 va 2856 sm™
sohalarda C-H tebranishlari, 2244sm sohada CN bog‘ining valent tebranishi,1741 sm™ sohada C=0 uchun xos bo‘lgan tebranish
yutilishlari, 1566-1469 sm? sohalarda Ar halqa uchun xos bo‘lgan tebranish yutlishlari, 1018-1185 sm™ sohada SOs guruh
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defarmatsion tebranishi, 837 sm* soxalarda Bi-O bog‘larning valent tebranishi, 648-572 sm™ sohalarda Bi-O bog‘larning
defarmatsion tebranishi hisobiga tebranish chastotalari kuzatilishi aniglandi.

Xulosa va takliflar. Vismut (I11) ionini sorbsion-spektrofotometrik aniglash uchun 3,3'-Bis[N,N-bis(karboksimetil)
aminometil]-o-krezolsulfoneftalein to‘rt natriyli tuzi analitik reagent sifatida tavsiya etildi. Vismut (I11) ionini 3,3-Bis[N,N-
bis(karboksimetil) aminometil]-o-krezolsulfoneftalein to‘rt natriyli tuzi yordamida aniglashning magbul sharoitlari taklif gilindi.
3,3'-Bis[N,N-bis(karboksimetil) aminometil]-o-krezolsulfoneftalein to‘rt natriyli tuzi reagentining elektron bulut zichliklari yarim
emperik usullar yordamida aniglandi. Tolali sorbentlarga organik reagentlarni immobillashda—SOsH guruh, metall ionlari bilan
kompleks hosil bo‘lishida esa -OH va—CO ishtirok etishi izohlandi. Vismut ionini tolaga immobillangan reagentlar bilan hosil
gilgan komplekslarining tuzilishi, mexanizmi nur yutish hamda roman spektroskopik tahlili bilan isbotlandi.

Vismut ionlarini immobillangan 3,3'-Bis[N,N-bis(karboksimetil) aminometil]-o-krezolsulfoneftalein to‘rt natriyli tuzi
yordamida sorbsion-spektrofotometrik aniglash usuli ishlab chiqildi, olingan natijalarning nisbiy standart chetlanishlari giymati
0,33 dan oshmaganligi aniglandi.
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STUDY OF THE INFLUENCE OF CHEMICAL AND PHYSICAL ACTIVATION ON THE ADSORPTION ACTIVITY
OF ANGREN BROWN COAL IN RELATION TO BENZENE
Annotation

Further improvement of methods and technologies for the production of carbon adsorbents based on carbon-containing raw
materials is one of the urgent tasks. For this, it is important to obtain carbon adsorbents based on local raw materials, including
Angren brown coal (grade 2BPK). In a high-vacuum adsorption installation of the obtained coal adsorbents, benzene vapor
adsorption isotherms were obtained and sorption-structural parameters were determined. In the conducted studies, the
dependence of the thermal activation temperature and the amount of chemical activating reagent on the adsorption activity of
these samples was studied. It has been established that the saturation adsorption value of thermally activated samples at 800°C is
2.5 times higher than that of initially non-activated natural coal samples.

Key words: 2 BPK, activated carbon, benzene, isotherm, adsorption, desorption, specific surface area, thermal activation,
chemical activation, monolayer capacity, porosity, microporosity, mesoporosity.

HCCJEIOBAHUE BJIMSTHUS XUMHUYECKON U ®U3NYECKON AKTUBAIINA HA AICOPBIIMOHHY O
AKTUBHOCTb AHIT'PEHCKOI'O BYPOI'O YIJISI 1O OTHOIIEHHUIO K BEH30J1Y
AnHOTaLUA

JlanpHelilmee COBEpPIICHCTBOBAHHE METOAOB M TEXHOJOTHMH MPOU3BOACTBA YIIEPOAHBIX aJCOpPOGHTOB Ha OCHOBE
YIIIEPOJICOIEPIKAIIETO CHIPBS SBISETCSI OJJHOW M3 aKTyalbHBIX 3a1ad. [ 9TOro BaXKHO MOJYYUTh YIJIEPOJHBIE aAcOpOSHTHI Ha
OCHOBE MECTHOTO CBHIpBSi, B TOM HYHCIE aHrpeHckoro Oyporo yris (mapka 2BIIK). B BeicOKOBakyyMHOW ancopOLUHMOHHOM
YCTaHOBKE MOJYYEHHBIX YrOJNBHBIX aICOPOCHTOB IOJIYYeHBI H30TEPMBI ICOPOLINH MapoB OSH30J1a U ONPEAENICHbI COPOIMOHHO-
CTPYKTYpHbIE TIOKa3aTeNnu. B TPOBENEHHBIX HCCISIOBAaHMSAX H3ydeHa 3aBHCHMOCTh TEMIIEpaTyphl TEPMOAKTHBAIMU U
KOJIMYECTBA XMMHUYECKOTO aKTHBUPYIOIIErO0 peareHTa OT aJCOPOLMOHHOW aKTUBHOCTH 3THX OOpa3loB. YCTaHOBJIEHO, YTO
BeNIMYMHA aICOPOIMH HACHIMIEHHS TEPMUYECKH aKTHBHPOBAaHHBIX oOpasmoB mpu 800°C B 2,5 pa3a BbIIE, 4eM y HCXOIHO
HEaKTHBUPOBAHHBIX 00Pa3II0B IPHPOTHOTO YTIIs.
KmroueBsie cioBa: 2 BIIK, akTuBHpOBaHHBIH yronb, GeH30J, M30TepMa, afcopOIMs, AecopOuus, yaelbHas MOBEPXHOCTH,
TepMHUYECKasl aKTUBAIHSA, XUMHUYECKast aKTHBALUs, MOHOCTIOHHAs €MKOCTb, TIOPHCTOCTh, MUKPOIIOPHCTOCTh, ME30IIOPHCTOCTb.

ANGREN QO‘NG‘IR KO‘MIRINING BENZOLGA NISBATAN ADSORBSION FAOLLIGIGA FIZIK VA
KIMYOVIY FAOLLANTIRISHNING TA’SIRINI O‘RGANISH
Annotatsiya

Tarkibida uglerod saglagan xomashyolarga asoslangan uglerodli adsorbentlarni ishlab chigarish usullari va texnologiyalarni
yanada takomillashtirish hozirgi kunda dolzarb masalalardan hisoblanadi. Shu magsadda uglerodli adsorbentlarni mahalliy xom
ashyolar asosida olish, jumladan Angren qo‘ng‘ir ko‘miri (2BPK markali) asosida olish muhim ahamiyatga ega. Olingan ko ‘mir
asorbentlarning yuqori vakuumli adsorbsion qurilmada benzol bug‘larining adsorbsiya izotermalari olindi va sorbsion-struktura
ko‘rsatkichlari aniqlandi. Olib borilgan tadgigot ishida ushbu namunalarning adsorbsion faolligiga termik faollantirish
haroratining hamda kimyoviy faollantiruvchi reagent miqdorining bog‘ligligi o‘rganilgan. 800°C da termik faollantirilgan
namunalar dastlabki faollantirilmagan tabiiy ko‘mir namunalarga nisbatan to‘yinish adsorbsiya miqdori 2,5 marta yuqori bo‘lishi
aniglandi.

Kalit so‘zlar: 2 BPK, faollantirilgan ko‘mir, benzol, izoterma, adsorbsiya, desorbsiya, solishtirma sirt yuza, termik faollantirish,
kimyoviy faollantirish, monoqavat sig‘imi, g‘ovaklik, mikrog‘ovak, mezog‘ovak.

Kirish. Qo‘ng‘ir ko‘mirlar asosida olinadigan adsorbentlarning sorbsiyasi jarayoniga va ularning fizik-mexanik
xususiyatlariga bir qator omillar ta'sir qiladi. Masalan, ko‘mirning boshlang‘ich parametrlari, oksidlanishi, disperslik darajasi,
faollantirish harorati, piroliz jarayonini isitish tezligi, karbonizatsiyaning yakuniy harorati, faollashtirish vaqgti, kimyoviy
faollantiruvchi regent hamda uning miqdori va boshqa omillar. Shuning uchun, qo‘ng‘ir ko‘mir asosida tayyorlangan
materiallarning sirt yuzasi, sorbsion va fizik xususiyatlari majmuasini o‘rganish bugungi kunning muhim masalalardan
hisoblanadi.

Organik komponentlarning grafitlanishi va kokslanishi ko‘mir hosil bo‘lish jarayonida sodir bo‘lib, ko‘mir materialining
strukturaviy xususiyatlariga ta'sir qiladi. Ko‘mirning kristal o‘lchami va shakli, g‘ovak tarkibi va tarqalishi, zichligi va zarracha
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hajmining tagsimlanishi kabi mikro tuzilmaviy xususiyatlari uning adsorbsion va mustahkamlik xususiyatlarida muhim rol
o‘ynaydi [1-3].

Umuman olganda, ko‘mir adsorbentlarining mustahkamligi, adsorbsiyasi va fizik-kimyoviy xususiyatlari o‘rtasidagi
bog‘liqlikni o‘rganish yanada samarali va iqtisodiy jihatdan mumkin bo‘lgan materiallarni ishlab chiqish uchun muhimdir. Ushbu
sohadagi keyingi tadgigotlar moddalarni tozalash, filtrlash va adsorbsiyalash jarayonlarini yaxshilashga yordam beradi, bu esa
o‘z navbatida sanoat jarayonlarining sifati va bargarorligini oshirishga olib keladi [4,5].

Mavzuga oid adabiyotlar tahlili. Bugungi kunda ko‘mir tuzilishi va sorbsiya tizimining xususiyatlarini o‘rganish
bo‘yicha ko‘pgina xorijiy va mamalakatimizda ilmiy tadqiqotlar olib borilmogda. Shunday tadgigotlardan birida multiple
sorption model (MSM) simulyatsiyalarida haqiqiy ko‘mir tuzilishiga qo‘llanganda adsorbsiya mexanizmini aniqlashga
garatilgan. Xususan, adsorbsion tizimdagi adsorbatning kogeziya energiyasi va hajmi tanlangan sirt geterogenligini
modellashtirishda hisoblab chigiladi va tegishli MSM parametrlarini aniglash uchun ishlatiladi [6].

Ushbu tadgigotda Materials Studio dasturi yordamida 293,15, 313,15 va 333,15 K simulyatsiya gilingan harorat va 0 dan
10 MPa gacha bo‘lgan adsorbsion bosimga ega bo‘lgan uchta turli xil ko‘mir darajasidagi ko‘mirlarning adsorbsion
simulyatsiyasini superpozitsiya holatida o‘rganilgan [7].

1-rasm. Alohida tarkibiy qismlardan tashkil topgan sopolimer ko‘mir strukturasining sxematik ko‘rinishi: aromatik
birikmalar doirasi (1), o‘zaro bog‘langan alifatik, alisiklik va geterosiklik zanjirlar (qora rang), o‘zaro bog‘liq bo‘lmagan alifatik,
alisiklik va geterosiklik zanjirlar (ko‘k rang), g‘ovak (qizil rang) va mineral qo‘shimchalar (yashil).

Mamalakatimizda Angren qo‘ng‘ir ko‘miri (2BPK markali) asosida ko‘mir adsorbentlar tayyorlangan. 550°C da ko‘mirni
termik ishlov berish natijasida hosil bo‘lgan adsorbent gidrofil xususiyatga ega ekanligi, bundan tashqari neft mahsulotlari va
kalsiy gidroksid asosida kompozit materiallar olingan. Olingan adsorbentlar ogava suvlarni neft mahsulotlari va mineral
aralashmalardan tozalash uchun ishlatilgan [8].

Mahalliy daraxt poyasi chigindilari asosida import o‘rnini bosuvchi ko‘mir adsorbentlar olish va ularda organik moddalar
adsorbsiyasi hamda adsorbsiya termodinamikasining o‘ziga xos hususiyatlari aniglangan [9-11].

2BR2 markali Angren qo‘ng‘ir ko‘mirini termik hamda kaliy ishqori yordamida kimyoviy faollantirib olingan ko‘mir
adsorbentlarning benzol bug‘larining adsorbsiya izotermalari va tegishli formulalar asosida struktur-sorbsion xususiyatlari
aniglangan [12].

Tadgigot metodologiyasi. Ko‘mirning xususiyatlarini yaxshilash va uni turli sohalarda qo‘llash bilan bog‘liq
jarayonlarni o‘rganish doirasida ushbu materialni issiqlik bilan ishlov berish va faollashtirish usullariga alohida e'tibor beriladi.
Ko‘mirni termik ishlov berish va faollashtirish uni o‘zgartirishning muhim bosqichlari bo‘lib, uning ko‘lamini sezilarli darajada
kengaytirish imkonini beradi. Ko‘mirning faolligi va funksionalligini oshirishda hamda uning tuzilishi va xususiyatlarini
o‘zgartirish uchun uni termik, bug‘-gaz va kimyoviy faollashtirish usullaridan keng migyosda foydalaniladi. Ushbu usullarning
har biri o‘ziga xos xususiyatlarga ega va yakuniy mahsulotning talab qilinadigan xususiyatlari va magsadiga muvofiq
optimallashtirilishi mumkin. Ushbu usullar faollashtirilgan uglerodli adsorbent olish jarayonida muhim rol o‘ynaydi.

Yuqoridagi holatlardan kelib chigib uglerodli adsorbentlarni qo‘ng‘ir ko‘mirlar asosida tayyorlash alohida ahamiyatga
ega. Shu magsadda tadqiqot ob’ekti sifatida 2BPK markali qo‘ng‘ir ko‘miri tanlab olindi. Ko‘mir namunasi fizik (termik), bug*-
gaz va kimyoviy (kaliy ishqori) faollantirish usullari yordamida faollantirib adsorbentlar tayyorlandi. Fizik faollantirish usulida
namuna 100-900°C (10°C/mint) 1,5 soat davomida inert muhitda hamda 850°C da suv bug‘i bilan termik faollantrilidi.
Kimyoviy faollantirish usulida esa dastlab xomashyo maydalanib, 500 °C da inert muhitda piroliz gilindi. Olingan karbonizat
kaliy gidroksid eritmasi bilan kimyoviy ishlov berildi. Karbonizat va faollashtiruvchi reagentning massa nisbati (1:1, 1:2, 1:3, 1:4
va 1:5) ta’siri o‘rganildi. Keyin olingan aralashmalar filtrlandi va ajratib olingan uglerodli materialni suv bug‘i bilan 850°C
harorat yordamida faollantirildi. Olingan uglerodli adsorbentni neytral muhit hosil bo‘lgunga qadar 0,5 N xlorid kislota eritmasi
bilan ishlov berildi. So‘ngra adsorbentni distillangan suv bilan bir necha marta yuvildi va 100+5°C haroratda quritildi.

Olingan adsorbentlarning benzol bug‘lari bilan adsorbsiyasi 1SO 15901-1 asosida o‘rganildi. Ko‘mir adsorbentlarida
benzol bug‘lari adsorbsiyasi izotermalari asosida adsorbentlarning muhim ko ‘rsatkichlaridan hisoblangan monoqavat sig‘imi om,
to‘yinish hajmi Vs (yoki adsorbsiyasi as) va ularning solishtirma yuzalari (S) BET nazariyasi tenglamasi yordamida aniglandi
[13-15].

Tahlil va natijalar. Olingan ko‘mir adsorbentlarga benzol bug‘lari adsorbsiyasi izotermalari quyidagi rasmlarda
keltirilgan.

100°C dan 900°C gacha termik ishlov berilgan namunalarda haroratlar farqiga ko‘ra 800°C da termik faollantirilgan
namuna eng yuqori adsorbsion faollik ko‘rsatdi. 800°C da termik ishlov berilgan namunalar dastlabki faollantirilmagan tabiiy
ko‘mirga nisbatan to‘yinish adsorbsiya miqdori 2,5 marta yuqori bo‘lishi aniglandi. 900°C da termik faollantirilgan namunalar
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800°C da termik ishlov berilgan namunalarga nisbatan to‘yinish adsorbsiya miqdori deyarli o‘zgarmaganligi aniqlandi. Haroratlar
farqiga ko‘ra, adsorbsiya miqorining bunday o‘zgarishi bu adsorbentlarni termik ishlov berilganda tarkibidagi nisbatan past
haroratlarda (100°C) parchalanmagan organik birikmalarning va smolasimon moddalarning yuqori haroratlarda (800°C) ajralib
chigishi natijasida ko‘mir tarkibidagi qo‘shimcha g‘ovaklarning miqdori ortishi natijasi hisoblanadi. Suv bug‘i bilan
faollantirilgan namunalarning 800°C da termik ishlov berilgan namunalarga nisbatan to“yinish adsorbsiya miqdori 2,29 mmol/g
dan 2,70 mmol/g gacha ortishi kuzatildi.

0 0 0.4 0.6 0.8 1 ]
P/Ps 0 0 04 s 03 1
PP
2BPK 2BPK-100 2BPK-200 BPK IBPK+KOH (1:1)
2BPK-300 2BPK-400 2BPK-500 IBPK-KOH (12 2BPK+KOH (13)
2BPK-600 2BPK-700 2BPK-800 2BPKKOH (14) 2BPK+KOH (1:5)
2BPK-900 2BPK-850+H20

2-rasm. Termik va kimyoviy faollantirilgan ko‘mir adsorbentlarining benzol bo‘yicha adsorbsiya izotermalari.

Yugqorida o‘rganilgan barcha adsorbentlarda benzol bug‘i adsorbsiyasi izotermalaridan ko‘rish mumkinki, adsorbsiya
barcha solishtirma nisbiy bosim (p/ps) larda olingan ko‘mir adsorbentlarning faollantirish jarayonida ishgorning migdori ortib
borish tartibida yuqorilab borishi kuzatildi. Eng yuqori adsorbsiya miqdori esa ko‘mir va ishqor miqdori 1:5massa nisbatida
faollantirib olingan ko‘mir namunasiga tegishli ekanligi aniglandi. Ko‘mir va ishqor migdori 1:3 massa nisbatda olingan namuna
uchun to‘yinish adsorbsiya miqdori 3,51 mmol/g bo‘lsa, ko‘mir va faollantiruvchi reagent miqdori 1:5 massa nisbatda olingan
namuna uchun 3,67 mmol/g ni tashkil etdi.

3-rasmda faollantirish harorati o‘zgarishiga qarab ko‘mir namunalarining solishtirma sirt yuzasining o‘zgarishi
ko‘rsatilgan. Termik faollantirish harorati ortishi bilan solishtirma sirt yuzasi (m?/g) ortadi. Bu esa shuni ko‘rsatadiki, yuqori
haroratda ko‘mir yuzasida qo‘shimcha adsorbsion faol markazlar va g‘ovakliklar hosil bo‘ladi.

600

500

Faollantirish sharoiti, =C

3-rasm. Ko‘mir adsorbentlarining faollantirish sharoitini o‘zgarishiga qarab BET bo‘yicha solishtirma sirt
yuzasini o‘zgarishi.

Ko‘mir namunasini kaliy ishqori bilan kimyoviy faollantirish BET bo‘yicha solishtirma sirt yuzasini (m?/g) sezilarli
darajada oshirishi aniqlandi. Olingan natijalarga ko‘ra ko‘mir va kaliy ishqori 1:5 massa nisbatida olingan ko‘mir adsorbent
dastlabki faollantirilmagan namunaga nisbatan deyarli 5,5 marta ortganini ko‘rish mumkin. 800°C da olingan adsorbentga
nisbanat 1,6 marta, suv bug‘i bilan faollantirilgan namunaga nisbatan 1,3 marta ortganligi aniqlandi. Bu esa faollantirish
jarayonida kaliy ishgoridan foydalanish solishtirma sirt yuzasini ortishiga yordam beradi. Ko‘mir va ishqor miqdori 1:3 massa
nisbatda olingan namuna uchun solishtirma sirt yuzasi 506,68 m?/g, ko‘mir va faollantiruvchi reagent miqdori 1:5 massa nisbatda
olingan namuna uchun 534,64 m?/g ni tashkil etishi aniglandi. Ishqorning massa migdori ortishi ko‘mirning benzolga nisbatan
to“yinish adsorbsiyasiga va solishtirma sirt yuzasiga sezilarli darajada ta’sir ko‘rsatmagan. Bundan ko ‘mirni (2BPK) kaliy ishqori
bilan kimyoviy faollashtirish uchun ko‘mir va ishqorning massa nisbati 1:3 optimal sharoit ekanligini ko‘rish mumkin.

Adsorbentlarning benzol bo‘yicha adsorbsiya izotermalari va mikrog‘ovaklar hajmiy to‘yinish nazariyasi (MHTN)
tenglamasi asosida adsorbentlarda turli nisbiy bosimlarda (P/Ps) aniqlangan adsorbsiya hajmlari mikrog‘ovaklar (Wo),
mezog‘ovaklar Wme = Vs- Wo , to‘yinish adsorbsiya hajmi (Vs) lari va g‘ovaklarning o‘rtacha radiusi qiymatlari 1-jadvalda
keltirilgan.

1-jadval.
Ko‘mir adsorbentlarning benzol bug‘lari adsorbsiyasi bo‘yicha g‘ovaklari hajmlari ko‘rsatkichlari

Adsorbentlar Wo'10° Ve10® Wine'10° o'rtacha mfi;i:]s‘;arlj:rgmg
2BPK 0,057 0,082 0,025 16,3
BPK-100 0,063 0,091 0,028 15,5
BPK-200 0,048 0,100 0,052 17,0
BPK-300 0,058 0,110 0,052 16,1
BPK-400 0,089 0,133 0,044 145
BPK-500 0,112 0,156 0,044 13,9
BPK-600 0,164 0,189 0,025 12,3
BPK-700 0,173 0,199 0,026 12,2
BPK-800 0,178 0,203 0,025 12,2
BPK-900 0,172 0,201 0,029 123
BPK-850+H.0 0,218 0,239 0,021 11,7
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BPK+KOH (1:1) 0,224 0,242 0,018 11,9
BPK+KOH (1:2) 0,247 0,264 0,017 11,8
BPK+KOH (1:3) 0,274 0,311 0,037 12,3
BPK+KOH (1:4) 0,281 0,319 0,038 12,3
BPK+KOH (1:5) 0,282 0,325 0,043 12,2

Adsorbentlarning mikrog‘ovaklar hajmi ham, to‘yinish adsorbsiya hajmi qiymatlari ham faollantirish harorati va kaliy
ishqori bilan kimyoviy faollantirish vagtida KOH miqgdori nisbatlari ortishi bilan tegishli ravishda ortib borishi aniglandi.

Xulosa va takliflar. Adsorbentlarning benzol molekulalarini adsorbsiyalash qobiliyati yuqori ekanligi ko‘mir tarkibidagi
g‘ovaklar o‘lchami, tuzilishi va ta’sirlashish potentsiallari bilan bog‘liq. Kaliy ishqorining miqdori farqiga ko‘ra, mikrog‘ ovaklar
va adsorbsiya hajmining o‘zgarishi bu adsorbentlarni kimyoviy faollantirish jarayonida va termik ishlov berilganda tarkibidagi
nisbatan past haroratlarda parchalanmagan organik birikmalarning va smolasimon moddalarning yugori haroratlarda KOH bilan
kimyoviy reaksiya kirishishi natijasida ko‘mir tarkibida yoriqlar va g‘ovaklarning miqdori ortishi tasdiglandi.

Kimyoviy faollantirish namunalarni termik faollantirishga qaraganda solishtirma sirt yuzasini ortishiga va
mikrog‘ovaklar o‘lchamini kichiklashishiga hamda ularning miqdorini ortishiga olib keladi. Bu shuni ko‘rsatadiki, faollantirish
jarayonida kimyoviy reagentlar mikrog‘ovaklarni hosil gilishda va ko‘mirning solishtirma sirt yuzasini oshirishda muhim rol

o‘ynaydi.
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SPORT ENERGETIKLARI VA ALKOGOLLI ENERGETIKLARNING TAHLILIY NATIJALARI
Annotatsiya

Ushbu maqolada sport energiyasi va alkogolli spirtli ichimliklar bo'yicha tadgigotlar natijasida olingan tahliliy natijalarning
umumiy ka'rinishini tagdim etadi. Sport energiyasi kontekstida kofein, taurin va B-vitaminlarini go'llash bilan bog'liq bo'lgan
chidamlilik va konsentratsiyani oshirish kabi ijobiy ta'sirlar ta'kidlangan. Birog, mumkin bo'lgan salbiy ta'sirlar, jumladan, yurak
muammolari va uyqusizlik gayd etilgan. Alkogolli spirtli ichimliklarga kelsak, ulardan foydalanish bilan bog'liq xavflar, xususan,
alkogol bilan aralashtirilganda ta'kidlangan. Tadgiqotlar xavfli xulg-atvor amaliyotlari va sog'liq uchun salbiy ogibatlarning
potentsial o'sishini ko'rsatadi. Turli mamlakatlarda aholi salomatligini muhofaza gilish magsadida alkogolli spirtli ichimliklar
savdosini tartibga solish dolzarb masalaga aylanib bormogda. Magolada ushbu sohadagi ma'lumotlarni doimiy monitoring qilish
va yangilash muhimligini ta'kidlaydi, chunki yangi tadgigotlar va qoidalar sport va alkogolga asoslangan energiyaning inson
tanasiga ta'siri hagidagi tushunchamizni o'zgartirishi mumkin.

Kalit so‘zlar: analitik natijalar, sport energiyasi, spirtli ichimliklar, spirtli energiya ichimliklar, ishlash samaradorligini oshirish,
sog'likka ta'siri, kofein tarkibi, jismoniy chidamlilik, xavf-xatarni bahlash, normativ chora-tadbirlar

ANALYTICAL RESULTS OF SPORTS ENERGETICS AND ALCOHOL ENERGY SUPPLIES
Annotation

This article provides an overview of analytical results from studies on sports energy and alcoholic energy drinks. In the context of
sports energy, positive effects such as increased endurance and concentration associated with the use of caffeine, taurine and B-
vitamins have been highlighted. However, possible side effects, including heart problems and insomnia, have been reported. As
for alcoholic energy drinks, the dangers associated with their use, particularly when mixed with alcohol, have been highlighted.
Studies show a potential increase in risky behavioral practices and adverse health outcomes. Regulation of the sale of alcoholic
energy drinks in order to protect public health is becoming an urgent issue in various countries. The article emphasizes the
importance of continuous monitoring and updating of information in this area, as new studies and regulations may change our
understanding of the effects of sports and alcohol-based energy on the human body.

Key words: analytical results, sports energy, energy drinks, alcoholic energy drinks, performance enhancement, health effects,
caffeine content, physical endurance, risk assessment, regulatory measures.

AHAJIMTUYECKHUE PE3YJBbTATBHI CHOPTUBHOM YHEPTETUKH U AJIKOI'OJIbHBIX SHEPTETUKOB
AHHOTAIHS

B at0it craThe npeacTaBneH 0030p aHATUTHYECKHX PE3YIbTATOB MCCICAOBAHUN CIIOPTHBHBIX SHEPTETHUECKUX U AKOTOJBHBIX
JHEPreTHYECKUX HAMUTKOB. B KOHTEKCTE CIOPTHBHOW SHEPTETHKH OBLTM OTMECUCHBI TaKHE MOJIOKHUTENbHBIC S(PQPEKThI, Kak
MOBBIIICHNE BBIHOCIMBOCTH M KOHIIGHTPAIMH, CBS3aHHBIE C YMOTpeOJieHHWeM KOoQeHHAa, TaypuHa W BHUTAaMHHOB Tpymmbl B.
OpHako CcoOOIIANOCh O BO3MOXKHBIX MOOOYHBIX 3 (eKkTax, BKIOUas MPOOIeMbI ¢ cepaieM U OeccoHuuiy. UYTto kacaercs
QIKOTOJIBHBIX SHEPreTHUYECKUX HAIHWTKOB, TO OBLIM MOTYEPKHYTHI OMACHOCTH, CBSI3aHHBIC C WX YHOTpeOJieHHEM, 0COOSHHO B
coYeTaHuu ¢ ajkoroseM. MccnenoBaHus MOKa3bIBalOT MOTEHIHAIBHOE YBENIWYEHHE PUCKOBAHHBIX MOBEJECHUYECKUX MPAKTHK U
HEeONMaronpUATHBIX MMOCIEACTBUN JUIA 3I0POBBS. PerymimpoBaHue Mpomakd alKOTOJBHBIX SHEPreTHYECKUX HAMUTKOB B IEIAX
3aIUTH 370POBbS HACETCHUS] CTAHOBHUTCS aKTyalbHBIM BOIPOCOM B PA3IMYHBIX CTpaHax. B craThe momguepKuBaeTCs BaKHOCTh
MIOCTOSIHHOTO MOHHUTOPHHra ¥ OOHOBJIECHMSI MH(OpPMAIMU B 3TOil 00JacTH, TIOCKOJIBKY HOBBIE HCCIIEIOBAaHHMS W HOPMAaTHBHBIC
aKTBl MOTYT U3MEHUTD Hallle IPEACTaBICHHE O BIUSHUU CIIOPTA U SHEPTETUKH HAa OCHOBE AJIKOTOJISl HA OPTaHN3M YeIOBEKa.
KinrodeBble ci0Ba: aHAIMTHYECKHE pe3yJbTaThl, CHOPTHUBHAs OHEPrUs, OJHEPreTHYEeCKHUEe HAMUTKH, aJKOTOJbHbIC
SHEPreTHYCCKUE HANMUTKH, MOBBIINICHHE pPabOTOCIOCOOHOCTH, BIHMSHHEC Ha 30POBbE, COACp)KaHHE KodewHa, (pusnmdyeckas
BBIHOCJIUBOCTb, OLIEHKA PHCKa, MEPbI PETYINPOBAHUS.

Kirish. Sport spirtli ichimliklari va alkogolli spirtli ichimliklar ham faol sportchilar, ham oddiy iste'molchilar e'tiborini
tortadi. Kofein, taurin, vitaminlar va boshga faol moddalar bilan boyitilgan bu ichimliklar jismoniy faoliyatni yaxshilash va
energiyani oshirishga garatilgan. Ushbu maqolada biz sport spirtli ichimliklar va alkogolli spirtli ichimliklarni o'rganishda
olingan tahliliy natijalarni ko'rib chigamiz. Sport energiyasi: ljobiy ta'sirlar: Tadgiqot natijalari tahlili kofein va taurin tarkibiga
ko'ra, sport energiya ichimliklarining chidamlilik va konsentratsiyaga ijobiy ta'sirini anigladi. Ushbu komponentlar jismoniy
faollikni oshirishga va tananing reaktsiyasini yaxshilashga yordam beradi. Salbiy jihatlar: Shu bilan birga, tahliliy ma'lumotlar,
shuningdek, mumkin bo'lgan yurak muammolari, uyqusizlik va yuqori darajadagi faol moddalarga salbiy reaktsiyalar kabi
potentsial salbiy ta'sirlarni ko'rsatadi. Alkogolli energiya ichimliklar: Aralashtirish va xavflar: Alkogolli spirtli ichimliklar
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bo'yicha tadgigotlar ularni alkogol bilan birgalikda ishlatish bilan bog'liq xavflarni aniglaydi. Ushbu ichimliklarni aralashtirish
mastlik darajasini idrok etishga ta'sir gilishi mumkin, bu esa xavfli xatti-harakatlarga olib kelishi mumkin. Qoidalar va
cheklovlar: Tahliliy dalillar alkogolli spirtli ichimliklar savdosini aholi salomatligini tashvishga solgan holda tartibga solish
zarurligini ta'kidlaydi. Bir gator davlatlar allagachon cheklovlar joriy etish choralarini ko'rishgan. Sport spirtli ichimliklari va
alkogolli spirtli ichimliklar organizmga ta'sirini hisobga olgan holda faol tadgigot mavzusidir. ljobiy va salbiy tomonlar
potentsial xavf va foydalarni yaxshirog tushunish zarurligini takidlaydi. Keyingi tadgiqotlar va tartibga solish ushbu
ichimliklardan turli xil kontekstlarda xavfsiz va samarali foydalanishni ta'minlash uchun muhim bo'ladi. Kirish gismida
tadgiqotda aniglangan muammolar, o’rganilmagan muammolar, tadqiqot maqsadini va vazifalarni aniqlash talab etiladi.
Tadgiqotlar shuni ko'rsatadiki, kofeinning yuqori dozalari yomon ruhiy salomatlik, tashvish va asabiylashishga olib kelishi
mumkin. Buni, aynigsa, spirtli ichimliklarning yoshlar orasida mashhurligini hisobga olgan holda hisobga olish juda muhimdir.
Sport energiyasi va spirtli energiya tananing jismoniy va aqliy faoliyatini yaxshilash uchun ikki xil yondashuvni ifodalaydi.
Ushbu magolada biz ushbu sohalardagi tahlil natijalarining magsadi va ularning salomatlik va mahsuldorlikka ta'sirini ko'rib
chigamiz. Sport energiya mahsulotlari tanani energiya bilan ta'minlash va mashg'ulotlar va musobagalarda yugori ko'rsatkichlarni
saglash uchun mo'ljallangan. Ushbu jarayonning asosiy jihatlaridan biri tadgigot va sportchilarni sinovdan o'tkazish natijasida
olingan natijalarni tahlil gilishdir.

Tadgiqgot gismi. Trendlar va yangi tadgigotlar. Sport energetikasi sohasidagi adabiyotlarni tahlil gilish hozirgi
tendentsiyalarni va yangi tadgiqotlarni aniglash imkonini beradi. Ixtisoslashgan ilmiy magolalar, sharhlar va meta-tahlillar
energiya go'shimchalarining tanaga ta'siri, ularning samaradorligi va potentsial xavflar sohasidagi so'nggi kashfiyotlar hagida
ma'lumot beradi.

Shaxsiylashtirilgan yondashuv asosida adabiyotlarni tahlil qilish, shuningdek, sport energetikasiga shaxsiy
yondashuvning muhimligini ochib beradi. Energiya mahsulotlarining turli tarkibiy gismlariga tananing reaktsiyasidagi farglar
optimal natijalarga erishish uchun individual tavsiyalar va dozalash rejimlari zarurligini ta'kidlaydi. Sport energiyasi
mahsulotlarining sog'liqga ta'siriga qaratilgan tadgiqotlar iste'molchilar xavfsizligini ta'minlash uchun ham muhimdir. Fiziologik
testlar yurak tezligi, nafas olish, gon bosimi va jismoniy faoliyat davomida kislorod iste'moli kabi o'lchov parametrlarini o'z
ichiga oladi. Ular real sharoitlarda energiya mahsulotlarining samaradorligini baholash imkonini beradi. Metabolik tahlil tananing
energiyadan ganday foydalanishi hagida ma'lumot beradi. Bu metabolizmni, kaloriya sarfini va ozugaviy moddalardan
foydalanish samaradorligini o'rganishni o'z ichiga oladi. Spirtli ichimliklar energiyasi bo'yicha adabiyotlar tahlili: Alkogolli
energiyadagi adabiy tahlil kombinatsiyalangan ichimliklarning tanaga ta'sirini tushunishga yordam beradi. Tadgiqotlar
psixomotor funksiyaga, muvofiglashtirishga va umumiy jismoniy faoliyatni amalga oshirish qobiliyatiga ta'sir ko'rsatdi.
Adabiyotni o'rganish, shuningdek, spirtli ichimliklarni iste'mol gilishning psixologik jihatlariga, shu jumladan alkogolli mastlikni
idrok etishga ta'siri va ko'p migdorda ichish xavfiga ta'sir giladi. Alkogolli ichimliklar adabiyotining tahlili bunday
ichimliklarning potentsial xavfi va suiiste'molini, shu jumladan ularming spirtli ichimliklarni iste'mol qilish xavfi, baxtsiz
hodisalar va sog'lig muammolari bilan bog'ligligini ko'rsatadi. Sport energiyasi va spirtli ichimliklar energiyasi - bu
mahsulotlarning tanaga ta'siri salomatlik va ishlash uchun juda muhim bo'lgan ikkita soha. Biz ushbu sohalardagi tahliliy
tadgiqotlar natijalarini ko'rib chigamiz, shuningdek, tahlil davomida aniglangan asosiy masalalarni muhokama gilamiz.

1-jadval
Sport energiyasi va spirtli ichimliklar energiyasi zararli ogibatlari quyidagicha:
Energetik Ichumliklar toifasi Umumiy effektlarga misollar Izoh
Spirtli ichimliklar (masalan, pivo, Fikrlash qobiliyatining buzilishi, Chigib ketish og'ir bo'lishi mumkin;
sharob, spirtli ichimliklar) reflekslarning sekinlashishi, vosita | homiladorlik  paytida  haddan  tashgari
funktsiyasining buzilishi, uyquchanlik, | foydalanish homila uchun xavflidir

komaning haddan tashgari dozasi o'limga olib
kelishi mumkin.

Depressantlar ~ (masalan,  uyqu Diqqatsizlik, sekinlashgan Chigqib ketish og'ir bo'lishi mumkin
dorilari, sedativlar, ba'zi trankvilizatorlar) reflekslar, depressiya, muvozanatning buzilishi,
uyquchanlik, koma-dozani oshirib yuborish
halokatli bo'lishi mumkin.

Opiatlar (masalan, morfin, geroin, Qizigishning  yo'qolishi,  "bosh
kodein, retsept bo'yicha ba'zi og'rigli dorilar) irg'adi" - haddan tashqgari doz o'limga olib
kelishi mumkin. Teri ostiga yoki tomir ichiga
suiiste'mol gilish gepatit B, C va OIV / OITSni
igna bilan birgalikda yuborishi mumkin.

Stimulyatorlar  (masalan, kokain, Ko'tarilgan kayfiyat, haddan Surunkali og'ir foydalanish
amfetaminlar) tashqari faollik, zo'rigish/tashvish, tez yurak paranoid psixozga olib kelishi mumkin.
urishi, gon tomirlarining sigilishi In‘ektsiya yo'li bilan foydalanish gepatit B, C

va OIV/OITSni igna bilan ulashish orqali
tarqalishi mumkin

Sport energetiklari optimal echimlarni izlashda sinov natijalari quyidagicha:

1. Mahsulot samaradorligi- ko'pgina tahliliy natijalar chidamlilikni saglash va jismoniy faoliyatni yaxshilashda sport
energiyasining yuqori samaradorligini ko'rsatadi. Tadgiqotlar shuni ko'rsatdiki, karnitin, kreatin va B vitaminlari kabi ba'zi
birikmalar energiya bilan ta'minlash va mashgdan keyin tiklanishni tezlashtirishda asosiy rol o'ynaydi.

2. Shaxsiylashtirilgan yondashuv- tahlil, shuningdek, sport energiya mahsulotlarini iste'mol gilishda shaxsiy yondashuv
muhimligini ta'kidlaydi. Har xil turdagi mashg'ulotlar, tananing individual xususiyatlari va hatto iqlim sharoitlari natijalarga
sezilarli ta'sir ko'rsatishi mumkin va bu tavsiyalarni ishlab chigishda hisobga olinishi kerak.

3. Xavfsizlik va sifat- analitik tadgiqotlar natijalari mahsulotlarning xavfsizligi va sifati bilan bog'lig. Ular allergik
reaktsiyalar yoki yurak-gon tomir tizimiga ta'sir gilish kabi sog'liq uchun mumkin bo'lgan salbiy ta'sirlarni bartaraf etish uchun
qattiq sifat nazorati standartlari muhimligini ta'kidlaydi.

Foydalanishni optimallashtirish: Natijalarni muhokama qilish sport energiyasidan foydalanishni optimallashtirish
zarurligini ko'rsatadi. Tavsiyalarni har bir sportchining o‘ziga xos ehtiyojlari va magsadlariga moslashtirish eng yaxshi
natijalarga erishishning kalitidir.
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2. Yangi ingredientlarni tadgiq qilish- Analytics sport energiya mahsulotlariga yangi ingredientlarni izlash va joriy etish
masalasini ko'taradi. Adaptogenlar yoki uglevodlarning yangi shakllari kabi innovatsion komponentlar samaradorlikni oshirish
uchun yangi imkoniyatlar yaratishi mumkin.

3. Iste'molchilarga ta'lim-muhokama, shuningdek, iste'molchilarni tarbiyalashning ahamiyatiga ham to'xtalib o'tadi. Sport
energiyasi kuchli vosita bo'lishi mumkin, lekin fagat to'g'ri ishlatilganda. Iste'molchilar mutaxassis bilan maslahatlashish va
tavsiyalarga amal gilish zarurligi hagida xabardor bo'lishlari kerak.

Spirtli ichimliklar energiyasi: 0'yin-kulgi va salomatlikni muvozanatlash: sinov natijalari quyidagicha:

1. Organizmga ta'siri- analitik ma'lumotlar spirtli energiyaning organizmga murakkab ta'sirini ochib beradi. Kofein va
boshqa stimulyatorlarning yuqori darajasi spirtli ichimliklarni zaharlanishiga garamay, yolg'on uyg'onish hissini berishi mumkin.

2. Salomatlik uchun xavflar-tadgigotlar spirtli ichimliklarni iste'mol gilishning sog'liq uchun potentsial xavflarini,
jumladan, ruhiy kasalliklar va spirtli ichimliklarni haddan tashgari iste'mol gilish xavfini ko'rsatadi.

3. Qonunchilik jihatlari- natijalar spirtli ichimliklarni tartibga solishning qonunchilik jihatlari hagida ham savollar
tug'diradi. Ko'pgina mamlakatlar sanoat rivojlanishi va iste'molchilar xavfsizligini muvozanatlashtiradigan gonunlarni ishlab
chigishda giyinchiliklarga duch kelishmoqda.

Sport energetiklari va alkogolli energetiklarning taxliliy natijalari quyidagicha:

1. Suiiste'mol qilish ehtimoli natijalarni muhokama qilish, aynigsa, yoshlar orasida spirtli ichimliklarni suiiste'mol gilish
potentsialini ta'kidlaydi. Bunday mahsulotlarni sotish va reklama qilish ustidan nazoratni kuchaytirish zarurati muhokama
mavzusiga aylanmoqda.

2. Profilaktika va tarbiya- muhokama profilaktika va tarbiya masalalariga ham to'xtalib o'tadi. Aholini alkogolli
ichimliklar xavfi hagida ma'lumot berish uchun ta'lim dasturlari va kampaniyalarini kengaytirish mas'uliyatli iste'mol qilishga
yordam beradi.

3. Muvozanatli yondashuv-ma'lumotlarning muhokamasi alkogolli ichimliklarga muvozanatli yondashuv zarurligini
ta'kidlaydi. Sanoat, tadqiqotchilar va qonunchilar o‘rtasidagi ochiq mulogot aholi salomatligini mustahkamlashga qaratilgan
siyosatni ishlab chigishning asosiy vositasiga aylanmoqda.

Sport va alkogol energetikasi sohasidagi tahliliy ma'lumotlarning natijalari va muhokamasi doimiy tadgigot va ushbu
mahsulotlardan foydalanishga yondashuvlarni yangilash muhimligini ta'kidlaydi. Xavfsizlik, samaradorlik va ogilona iste'molni
ta'minlash ilmiy jamoatchilik, sanoat va umuman jamiyatning birgalikdagi sa'y-harakatlarini talab giladigan ustuvor vazifaga
aylanadi.

Bu esa 0’z-0’zidan mehnat unumdorligining pasayishiga olib keladi.25 foizga yaqin arogxo’rlar mastlik paytida o’zini
0°zi 0’ldirishni 0’ylaydi. 100 gramm spirtli ichimlik sportchini ikki haftaga ishdan chigaradi. Spirtli ichimliklar ichish, chekish,
aynigsa, ayollar va yosh bolalarga kuchli va tez ta'sir etadi. Ayol kishi bir-ikki yil mobaynidayoq alkogolga o’rganib qoladi. 13-
14 yoshli 0’g’il yoki qiz bolaga beriladigan bir qadah kuchsiz vino katta yoshli odamning bir shisha aroq ichgani kabi yomon
ta'sir etadi. Oilada ichkilikbozlikmi, giyohvandlikmi, kashandalikmi, nosvoy chekishmi - gaysi biri mavjud ekan, u yerda
sog’lom fikrli farzand kamoloti, oilaviy baxtiyorlik, hamjihatlik, 0’zaro hurmat-izzat hagida gap bo’lishi mumkin emas. Tadgiqot
natijalari energiya ichimliklarining asab tizimiga ta'sirini ham ko'rsatadi. Kofeinning yuqori darajasi uyqusizlik, asabiylashish va
xavotirga olib kelishi mumkin, aynigsa stimulyatorlarga sezgir bo'lgan odamlarda. Tadgiqotlar energiya ichimliklarini iste'mol
gilishni metabolik kasalliklar bilan bog'ladi. Ichimlikdagi ortigcha shakar semizlik va diabet rivojlanishiga yordam beradi.
Psixologik jihatlar ham ta'sir giladi. Spirtli ichimliklar asabiylashish, tashvish va ba'zi hollarda hatto tajovuzkor xatti-harakatlarga
olib kelishi mumkin. Natijalarning muhokamasi, shuningdek, alkogolli energetik ichimliklarning tanaga ta'sirini yaxshiroq
tushunish uchun keyingi tadgiqotlar zarurligini ta'’kidlaydi. Keng gamrovli, ko'p markazli tadgiqotlar xavfsiz iste'mol bo'yicha
tavsiyalar berish uchun qo'shimcha ma'lumotlarni tagdim etishi mumkin. Natijalarga ko’ra alkogolli energetik ichimliklarning
zararlari muhokamasi hushyor turish va sog'lom bo'lishni muvozanatlash muhimligini ta'kidlaydi. Ta'lim, tartibga solish va
go'shimcha tadgiqotlar potentsial xavflarni kamaytirish va kundalik hayotda spirtli ichimliklardan xavfsiz foydalanishni
ta'minlash uchun samarali strategiyalarni ishlab chigish uchun asos bo'lishi mumkin.

DADT A, SIg-254.4 Ref=360,100 (Flavon_LC 2023-07-24 10 40-45\012-P2 E1-Mariend MUscie.0)
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1-rasm: Merilend Muscle- sport energetiki tarkibidagi kofein va taurin kimyoviy moddalarining suyuglik
xromotografiyasidagi tasviri
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2-rasm: Yaguar spirtli energetik ichimligi tarkibidagi kofein va taurin kimyoviy moddalarining suyuglik
xromotografiyasidagi tasviri

Xulosa. Ma'lumotlardan kelib chigib shuni xulosa gilishimiz mumkinki,har ikkala energetik ichimlikda kofein va taurin
kimyoviy xavfli moddalar me’yordan ko'pligi isbotlangan. Spirtli energetik ichimliklarni haddan tashqgari iste'mol gilish juda
katta salbiy ta'sir ko'rsatadi. Inson salomatligida va ko'p a'zolar yetishmovchiligining rivojlanishiga olib keladi va bu birinchi
navbatda yurak-qon tomir tizimiga, markaziy asab tizimi, shuningdek, jigar va buyraklarga zarar yetkazadi. So'nggi o'n
yilliklarda spirtli ichimliklar hushyor turish va energiyani oshirishning mashhur usuliga aylandi. Sog'likka potentsial xavflar va
buzilish ta'siri tufayli sport va spirtli ichimliklarni birlashtirish odatda tavsiya etilmaydi. Spirtli ichimliklar jismoniy
ko'rsatkichlarga, muvofiglashtirishga va fikrlashga salbiy ta'sir ko'rsatishi mumkin. Spirtli ichimliklar ta'sirida sport bilan
shug'ullanish baxtsiz hodisalarga olib kelishi va jarohatlarga moyilligini oshirishi mumkin. Ammo, agar siz spirtli ichimliklarni
0'z ichiga olishi mumkin bo'lgan sport yoki energetik ichimliklar tayyorlashni nazarda tutayotgan bo'lsangiz, spirtli ichimliklarni
energetik ichimliklar bilan birlashtirish ham tavsiya etilmaydi. Energetik ichimliklardagi kofeinning ogohlantiruvchi ta'siri
alkogolning tinchlantiruvchi ta'sirini yashirishi mumkin, bu esa alkogol bilan bog'liq jarohatlar va alkogol bilan zaharlanish
xavfini oshiradi. Spirtli ichimlikka garshi kurash islomning asosiy tamoyillaridan biri sanaladi: hayotni, mulkni, nasini va dinni
saglash — musulmonning burchi. Sog‘likka zarar yetkazadigan, cho‘ntakni qoqlaydigan, aqlni zaiflashtiradigan, insonni dindan
uzoqlashtiradigan va kelajak avlodni nobud qiladigan narsalar bilan har taraflama kurashish sog‘lom aqlli kishilarning muqaddas
vazifasidir.
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CPABHUTEJIBHOE UCCJIIEJOBAHUE NOJUPEHOJIBHOI'O COCTABA JIMCTBEB PACTEHUS HIPPOPHAE
RAMNOIDS L.(ELAEAGNACEAE)
AnHOTaLUA

Beigenennas cymma mnonudenonoB u3 pacrenus Hippophae rhamnoides L. paspenuny Ha WHAMBHAYaIbHBIC COCIMHCHHS
METOJIaMH KOJIOHOUHOI Xxpomatorpadun, BOXX, Y@, VK u cpaBHUIM BBIIENICHHBIE TTOMM(EHOIB paCTEHUH, TPOU3PACTAIOIINX
B PecnyOnnke AszepOaiipkaH. A MMEHHO CpaBHHIM (DEHOJBHYIO KHCIOTY: rajuioBas KHCIOTA, (IAaBOHOJBI: KBepueTHH-3-O-
rajJakTo3us, Kemiepos, THIPoIn3yeMble AyOWibHBIE BemlecTBa: TepaHuH, 1-O-rayutonn-4,6-rekcaruapoxcumudenon-p-D-
rmoko3a u 1,4,6-tpu-O-ramtonn-B-D-rmoko3a.

KioueBsbie ciioBa: nonudeHousl, skcrpakius, Hippophae rhamnoides, nyGunbHble BemecTsa, TeMIepaTypa SKCTPaKIHH.

HIPPOPHAE RAMNOIDS L.(ELAEAGNACEAE) O‘SIMLIGI BARAGLARINING POLIFENOL TARKIBINI
QIYOSIY O‘RGANISH
Annotatsiya

Hippophae rhamnoides L. o‘simligidan ajratib olingan polifenol miqdorini ustunli xromatografiya, HPLC, UV, 1Q usullari
yordamida alohida birikmalarga bo‘lib va bu moddalarni Ozarbayjon Respublikasida o‘sadigan o‘simliklarni polifenollarini
qiyosi o’rganish ya’ni fenol kislota: gall kislota, flavonollar: quercetin-3-O- galaktoside, kempferol, gidrolizlanadigan taninlar:
geranin, 1-O-galloyl-4,6-hexahydroxydiphenol-p-D-glyukoza va 1,4,6-tri-O-galloil--D-glyukoza.

Kalit so‘zlar: polifenollar, ekstraktsiya, Hippophae ramnoides, taninlar, ekstraktsiya harorati.

COMPARATIVE STUDY OF POLYPHENOLIC COMPOSITION OF LEAVES OF THE PLANT HIPPOPHAE
RAMNOIDS L.(ELAEAGNACEAE)
Annotation

The isolated amount of polyphenols from the plant Hippophae rhamnoides L. was divided into individual compounds using
column chromatography, HPLC, UV, IR and the isolated polyphenols of plants growing in the Republic of Azerbaijan were
compared. Namely, they compared phenolic acid: gallic acid, flavonols: quercetin-3-O-galactoside, kaempferol, hydrolyzable
tannins: geranin, 1-O-galloyl-4,6-hexahydroxydiphenol-B-D-glucose and 1,4,6 -trio-galloyl-p-D-glucose.

Key words: polyphenols, extraction, Hippophae rhamnoides, tannins, extraction temperature.

Beenenue. B mocneanue rosl mpUpoIHbIE MONTH(EHOIbHbIE COSTHHEHHS TPUBJICKAIOT BHUMAHUE YIEHBIX HE TOJIBKO KaK
OOBEKT ONpEIENeHHs X XHMHYECKOH CTPYKTYphI, HO M C IENbI0 CO3JaHMS Ha MX OCHOBE MEPCHEKTHBHBIX IMPENaparoB C
OUOJIOTHYECKON aKTHBHOCTHIO. B COBpEMEHHON MEIMIIMHE COSIMHECHHs 3TOM TPYIIIbI IPUMEHSIOTCS IPH MPOCTY/e, AICpPTHH,
OIYXONsX, S3B€ OKEIyIKa, BHpycaX, XPOHHYECKHX 3aboieBaHMAX, OONE3HSIX CepAla, a TakkKe B KayecTBe
KaIUISPOYKPEIUISIOIINX, aTepPOCKICPOTHYCCKIX, aHTHOKCHIAHTHBIX U CaXapOCHIKAMOIINX CpeaCTB. [10CneIHIEe NeCATHIIeTHS
00BEKTOM MHOTOYHCIICHHBIX HCCIIENOBaHHMN cranma obnenmxa kpymmHoBuaaas Hippophae Rhamnoides L.[1]. TToBbiuieHHbIi
HHTEpEC K 3TOH KyJIbType OOBSCHACTCS COJCPKAHHEM B €e IUIO/IaX, JIUCThAX U KOpEe TaKMX OHOJIOrHYECKH aKTHBHBIX BEIIECCTB
(PAB), Kak )HpO- ¥ BOJOPAcTBOPHMBIC BHUTAMHHbI, KapOTHHOMIBI, MUHEpAJIbHbIC BELIECTBA, (IIABOHOHUIBI, MOIHCAXaPUIIBI U
npyrue. [Tnoasr Hippophae rhamnoides cogepikat BUTaMUHBI, )KUPHBIE KUCIIOTHI, OPraHMYECKHE KUCIOTHI, (hJIAaBOHOMIBI, XOJIHH,
caxapa, TPUTEpIICHOBBIC COCAMHEHMS W APYrHe BELICCTBA. YCTAHOBIEHO, YTO JIMCThS pacTeHHs copaepkar ButamuH C,
(uaBoHOM Bl U N00aBKHU. I1OMBI MCTIONB3YIOTCS NPH JICUSHUH LIMHTH U 3a00JIeBaHUi Kely/Ka, a TakKe Kak OoeyTrousiomiee
cpeactBo. OTBap M3 JIMCTHEB TAKKe IPHUMEHSIOT IPH JICYCHHH MOAArpbl. DKCTPAKTHI, MOJYyYCHHBIC U3 Pa3IMYHBIX OPraHoB
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obnenuxy, 00Jadal0T BBICOKOH AHTHOKCHIAHTHBIMY, aHTHOAKTEPUAIbHBIMM, aHTUMUKPOOHBIMH, HMPOTHBOBOCIAIUTEIBHBIMY,
AHTHKAHCEPOI'CHHBIMHU U MPOTHBOPAAHALIMOHHBIMU cBoiicTBamu [2,3]. [ITupokuii crieKTp JIe4eOHBIX CBOMCTB Pa3inyHbIX OPraHOB
CBSA3aH C X XUMUYECKUM COCTaBOM. Bce uacTu pacTeHus SBIAIOTCS OOraThIM HCTOYHUKOM OMOJOTMYECKH aKTHBHBIX BEIIECTB,
0c00eHHO ()ITaBOHOMIIOB, KapaTHHOHIOB, (urocTepuHoB U npyrux [4,5]. Jlnst (hraBOHOMIOB XapaKTepHBI aHTHOKCHIAHTHas,
AHTH PaJMaHTHAs, aHTUKAHLICPOTCHHAs, aHTUMHKPOOHAs, aHTHOAKTEpUAIbHAS, aHTUCKJICPOTHYECKAss UMMYHOMOYIUpPYIOIIas 1
Jpyrue akTUBHOCTH [6,7]. B mocnennee necstuneTre 0CoObIii HHTEPEC BBI3BIBAIOT aHTHOKCHAAHTHOE AeicTBHE (D1aBOHOU/IOB,
UX CIIOCOOHOCTb OKKYHNHMPOBaTh CBOOOJHBIC PAIMKAJIBI, SBJIAIOIIMECS IPUYMHOIN BOZHUKHOBEHHUS y YEOBEKAa MHOTHX TSDKEIBIX
MATOJIOTHiA, U BBIBOAUTH UX M3 opranu3mMa [8].B cBsI3M ¢ 3THM aKTyaJbHBIM SBIISIETCS TIOMCK HOBBIX PACTHTEIBHBIX HCTOYHHUKOB
noxydeHus (IaBOHOWAOB. B JHMCTRIX W IUIOAax oOOJEeNHXH OOHApY)KEHBI IIPOM3BOAHBIC KBEpIIEHTHHA, KemIdepoyia U
mopamuernra [9,10]. Xpomaro-criekTpohOoTOMETPHISCKIM METOIOM YCTAHOBIICHO, YTO JUCTBSI OONSITHXH, TIPOU3PACTAIONICH B
Asepbaiipkane, conepxar (GIaBOHOUIBI, KOTOPEIE OBUIH BHIIEICHB! B MHAWBUIYAILHOM COCTOSIHUHM M WACHTU(DUIIMPOBAHBI KaK:
KBEPLETHH, MUPHUIIETHH, U30PaMHETHH, KBEPLETHH-3- PyTHHO3H (PYyTHH) U M30PaMHETHH-3- PyTHHO3H[ (HapLMCCHH). PYyTHH 1
HApILICCUH SIBISIFOTCS OCHOBHBIMHU KOMIOHeHTamH juctheB H.rhamnoides[10]. Llens pa6oTer —BriepBbie GbLT H3y4eH M CpaBHEH
nonreHoNbHbIN coctas mucTheB Hippophae rhamnoids L, mpouspacraromieit Ha Teppuropun PecriyOnuke Y30ekucraH.

Ixcnepumenmanvuan wacme. Js n3ydenus conepxanus nonudenonos B Hippophae rhamnoids L. ucnons3oBamu
BBICYIICHHYIO HAQJ3EMHYI0O 4YacThb pAacTeHMs, INpouspacraromero B HamaHranckoil oOnacTu, 3aroTOBICHHYIO B KOHIE
BeretanuoHHoro nepuonaa. Codpano u BeicymeHo 1000 Tp pacTHTENBHOTO CHIPBSI M AKCTPAarupoBaIn XJI0podopMoM (CTereHb
usMenpueHus  5-7 Mm), (cootHomenue 1:8, mo o0bemy) mpu 45°C B TeueHue 3 4acoB, Ha BONAHON 6aHE ¢ OOpaTHBIM
OXJIAXKJICHUEM, C LEJNBI0 YAAICHUS JUIMOMWIBHBIX COSIUHEHMs, 3 pa3a. DKCTPaKThl (HUIBTPOBAIHU, CYIIMIM NP KOMHATHOM
TeMIeparype A0 IOJIHOro yaameHus: xmopodopma (48 wacoB). 3ateM chelpbe 3KcTparupoBamn 70% BOXHBIM aIETOHOM
(cootHomenue 1:8, o 06veMy) nipu 45°C B Teuenue 3 wacos, 3 pasa. DKCTPAKTH (HIBTPOBAIM M BOAHYHO (PAKIIHIO OTAEISIN
OTTOHOM alleTOHa B BakyyMme mpu temrepatype 35-40°C. BoaHyto ¢pakuuio sxkcTparupoBany stwianeratom (1:4, mo odvemy) ¢
MOJYYECHHEM STHJIANETaTHON (pakiuu. DTy Qpakiuio cymmid Haa 6e3BoaHbM Naz2SO4, GUIBTPOBANIM U SKCTPArupoBaiy Ha
POTOPHOM HCHApHTeNe C TOJydeHHeM KOHIIEHTpaTa JTiianeratoM. OcakJeHHeM KOHILIEHTpaTa XJIopoGopMOM B COOTHOIICHUHN
1:4 BergeneHo 3,8% monudeHoIoB B IepecdeTe Ha CyXyI0 MacCy pacTeHUs. Y CIOBHS XpoMarorpadum:

- xpomarorpag -BDXX Ultimate 3000, Thermo Fisher Scientific (CILA), cHaGXeHHBIi aBTOMAaTHYECKUM
poO0OTOOPHHUKOM,

- kononka Hypersil GOLDaQ 100 mm x 2.1 MM, pa3mep yactuil 1.9 Mxm;

- MobunpHas dasa: A-aneronutpui, B-0,1% Oybdep tpudTopykcycnoit kucnorel (pH=3). I'pagueHT KOHIEHTpamuu
Oydepa ¢ anerorutpuiom: 0-15 muH - anierorutpui 15% (v/v), 15-27 muH - anerorutpui 30 % (v/v), 27-42 MUH - alleTOHUTPUIT
95 % (v/v), 42-45 mun - aueronutpun 15% (v/v), ckopocts motoka — 0,1 mr/mun. Y®: 220, 254, 280 um. Temmeparypa
TepmoctaTta (xosnoHku) 30°C. Pasfenenne cyMMbl MOMM(EHONOB. 5 I' CyMMbl HOTU(EHOJOB OSTUIALETATHOH (paKLuu
pacteopuiy B 100 MJI JMCTUIIMPOBaHHOM BoAbI, MMetomed Temmeparypy 40°C. 3aTeM DKCTpakT OXJIauid 10 KOMHATHOMN
TEMIIEPATYPhI, ¥ 00MIHi 00beM ToBeTH Boaoi 10 500 Mt 7.5 T rojbpeBoro mopoiika 3ammiid 90 MI TUCTHILTMPOBAHHOMN BOJBI U
cMech B30aNThIBaNIM Ha Kadayike B TeueHWH 20 MUHYT, 3aT€M TOJIbEBON MOPOIIOK OTXKAIM H cMemany ¢ 500 M momy4eHHOTo
pacTBopa MHONU(EHONOB ¥ BHOBb B30ANTHIBAIM Ha Kayajke B TedeHHWe 45 MHHYT. 3areM TOJbEBOH IOPOIIOK, C
a71copOMPOBaHHBEIMHU Ha HEM BEIIECTBAMH, IIOMECTHIIH B XpOMaTorpaduuecKylo KOJIOHKY ¢ pazMepom 4.5x100 cM 1 mpoMbIBan
JMAITHIIOBBIM 3(UpPOM, 3aTeM IUCTH/UIMPOBAHHOH BOMOH 10 OTPHIATENBHOW peakuuH Ha ()EHONBHBIC COCIMHEHHMS. DIFOLHIO
MPOJIOJDKANH TTOCIIEI0BATENbHO YHCTHIM alleTOHOM 1 60% BOJHBIM anleToHOM. X0 amouu nposepstii Metogom TCX (Tomyon-
alleTOH-MYypaBbHHAs KUcoTa 6:6:1).

Obcyarcoenue pesyrsmamos. I1pn vcclieIOBaHUM CyMMBI BBIISJICHHBIX TOJIM(EHOIOB METOJJOM JIBYMEpPHOH OyMasKHOM
xpomatorpadun (cucrema-1: H-OyTaHONI-yKCycHast KucaoTa-Bona 4:1:5, cucrema-2: H-OyTaHON-yKkcycHas Kuciorta-sona 10:3:7
COOTBETCTBEHHO) OBUIO OOHApYKEHO, YTO B MOBEPXHOCTH PacTeHHil mpucyTcTByeT Gosiee 10 coeanHeHMH, OTHOCSIIMXCS K
knaccy QeHonpHbIX BemiecTB. Tpu (pakumu paszgensid NPOMBIBKOH arperata MOMM(EHONOB Ha KOJOHKE C CHJIMKAarejleM B
cucTeMe pactBoputelniel xiaopodopm-meranon (17:3, 17:4, 17:5). TlepByto ¢pakuuio ynapuiv B BakyyMe, OCTaBIIHICS CyXOl
0CaZloOK pacTBOPWIM B BOJE, a NPH OXJAXKACHHH pacTBopa OOHApPYXWJIM, YTO BhIMano BemecTBo ¢ R 0,51. B pesymbprare
CpaBHEHUS M aHaJM3a IOKa3aTeleld 3TOro BEIIeCTBA C JMTEPaTypHbIMH AaHHBIMH OBUIO JIOKa3aHO, YTO 3TO BELIECTBO
MpeAcTaBIseT coboil rawioByro kucioty [10]. B pesynbprate kadecTBeHHBIX peakimii (mapsl ammuaka, 5% pactBop Na2COs) u
JIBYMEpHOH Xpomarorpaduu, NpHMEHEHHOW B chUcTeMax | M 2 yCTaHOBJIEHO, 4YTO BTOpas (pakiys COASPKUT BEIEeCTBa,
oTHocsmuecss K kiaccy ¢uaaBononoB ¢ Rr 0,79, 0,82. [Jlns pazneneHus BTopoit (pakiiy Ha MHAWBHIAYalbHBIC COCTHHECHUS,
cocrosiied U3 (IIaBOHOJIOB, MOJMAaMH] IOMEIIAIH B KOJOHKY, IPOMBIBAIM PAacTBOPOM METaHoJa: areroHa: Boxsl 7 :2 :1
(cucrema-3) W pacTBOpOM MeTaHoJa:aneToHa:Boja 5:3:2 (cucrema-4). B pesymbrare cpaBHEHHS (DH3HKO-XHMHYECKHUX
HoKa3aTeliell BBIICJICHHBIX BEILIECTB C JINTEPATYPHBIMH JAHHBIMU MOATBEP)KACHO, YTO ATH COCAMHEHHs MPEICTABISIOT OO0
KBepIeTHH-3-O-ranakTo3u1, KeMidepoJr.

1-semectBo. Kemndepon-3-ramakro3un-C21H20011, xentsiif uronsuarsiii kpuctami, Re 0,60 (TCX, cucrema 1), XKnak.a.
176-178°C, Y®-cnektp (EtOH, Amax, um): 380, 275, UK-(v, em) cnextp: 3425, 3180 (OH), 1665 (>S=0), 1610, 1575, 1510,
1455 (Ar), 1095, 1055, 1030, 902, 885 (caxapHas 9acTb), 815, 835 (m-cocrosHue B KoubIle "B")

2-semectBo. Kemndepon-CisH100s, Mm 286, cBeTsio-KenToe MeENKOKpHCTauTndeckoe BemectBo, Rf 0,82 (TCX,
cucrema 1), Kunk.a. 273-275°C (CH3OH), Y®-cniektp (EtOH, Amax, HM): 266, 366; UK-cnektp (v, cMt): 3340 (OH), 1660
(>C=0), 1615, 1570, 1515 (Ar), 810, 840 (mapazamemiernoe "B" Kob110)

3-BemecTBO. YCTaHOBIIEHO, YTO TPEThsI (PAKIUS COJEPXKUT BEIECTBA, OTHOCSIIMECS K KIAacCy 3 THAPOIH3YEMBIX
nyounbHbIX Bemects ¢ Rf 0,21, 0,34, 0,40. CyMMy BbIICIECHHBIX M3 3TOil ()pakiMy BELIECTB 3aMauMBaJIM B MOPOLIKE anyoa,
3aTeM IOMEIIATN B KOJIOHKY, IPOMBIBAJIM B cHUCTeMe pacTBopurenei 6, 7, 8, 9, 10 -, moBTOpHO XpomarorpadupoBai H
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BBIICISIN MHAUBUYAJIbHBIE BelecTBa. M3yueHbl (U3NKO-XUMUYECKHE IapaMeTpPhl BBIICICHHBIX BELIECTB M CONOCTABIICHBI C
JMTEPaTypHBIMH JaHHBIMH. B pesyinbrate B COCTaBe pacTeHHH OOHApYKEHO Hamu4yue repaHuuHa, |-O-ramiomnn-4,6-
rekcaruapoxcunidenomn-p-D-riarokossl u 1,4,6-tpu-O-ramioni-fB-D-rioko36.

4-emectBo ['epaHMUH — THTPOCKONMYHBINA Hopomiok xenroro Isera. Ca1H2s027, Mm= 952, Rr 0,40 (cucrema 2), Y-
criektp (EtON, Amax, HM): 224, 285. IIMP-cniektp (8, 400 MT'w, aneron-ds, J=I'u, m.y.): 5.40 (1H, &, J=8, rmok. H-1), 3.40 (1H
,T, J=9, mok. H-2), 3.69 (1H, T, J=10, rmok. H-3), 4.77 (1H, T, J=10, rmok. H-4), 3.92 (1H, ™, J=5, rmok. H-5), 5.15 (2H, ax,
J=6, 13, rmok. H-6 ), 6.97, 7.02, (2H, ramuown, rp. H-2, H-6), 6.98, 6.57 (2H, rexcaruapokcumudenon, rp. H-3, H-3°

5-semectBo. 1-O-rammonn-4,6-rekcarunpokcunuderomn-p-D-rorokoza - Oenbrii  amopdusli  mopomok, Cz27H2201s,
Kumk.u. 209-210°C (c paznoxkennem), Rf 0.34 (BX, cucrema 2), UK crektp (v, em-1): 3300-3400 (OH), 1620-1610,1450 (Ar),
1320 (-C-OH) , 1250, 1045 (-C-O-C), 1080-1070 (C-O), 1040, 1010 (caxapHas 4acTs).

6-semectBo. 1,4,6-Tpu-O-ramionn-f-D-rimoko3a-kopuaHessiii amop bt mopomok C27H24018, Kunk.a. 203-205° C, Ry
0.45 (bX, cucrema 1), Rt 0.44 (bX, cucrema 2), IIMP-criextp (3, 400 MI'1i, aneron-d6, J=I'u, m.y): 6.34 (1N, d, J= 3,5 rmo. H-
1), 3,86 (1H, o, J=3,5, 10 rmo. H-2), 4,24 (1H, T, J=10 rmo. H-3), 5,34 (IN, t, J= 3,5 rmo. H-4), 4,33 (1H, ™, J=3,5 riro. H-5),
4,46 (1H, nn, J=2, 12,5, tmo. H-6). Cniekrp SIMP 13S (d, 100 MT'1, aneron-d6, m.e.): 62,9 (rmok. C-6), 71,2 (rmok. C-5), 71,5
(timok. C-4), 72,2 (timok. C-2 ), 72,5 (tmrok. C-3), 92,9 (rmok. C-1), 109,8, 110,1, 110,2 (2C, rammoun (ran) C-2,6), 120,9, 121,0,
121,3 (ran C-1) , 138,8, 139,0, 139,2 (ramn C-4), 145,9, 146,0, 146,1 (2C, rama C-3,5), 165,6, 166,2 166,5 (rann C-7).

BeBon. IIpn cpaBHeHMM ABYX pacTeHHH OJHOTO M TOTO K€ BHJA, IPOU3PACTAIONIMX B aOCOJIIOTHO pa3HBIX CTpaHax, B
azepOaliPKaHCKOM BEpCHH pPACTCHUS HE OBUIM OOHAapy)KEHBl TaKWe BEIIECTBA, KaK: TajuloBas KHCIOTa, KeMI(epon u
THIpOJIN3yeMble JyOWiIbHBIE BellecTBa: TrepaHuH, 1-O-ramtoni-4,6-rexcaruppoxcuaudenon--D-rmokoza u 1,4,6-1pu-O-

rayutoni-B-D-rimoko3a.
o
HO |
OH
OH o

Kemndepon

OH H,c—O—C~0O =
H S o—¢ OH
H " o
OH iH A OoH
o=

H OH

0 H H
Ho oH ’_i
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HO HO ol HO OH
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JUTEPATYPbBI

1. Chai Q., Xiayan G., Zhao M.,WemminH.,Giang Y.The experimental studies on the cfrdiovascular pharmacology of
seabuckthorn extract from Hippophae Rhamnoides L.//Proceedings of the International Symposium on
Seabuckthorn.China, 1989.Pp 398.

2. Irwandi J.,.Dedi N.,Reno F.H.Fitri O.Carotenoids; Sources,medicinal properties and their application in food and
nutraceutical industry// J.Med Plants Res.2011. Ne5.Pp.7119-7131.

3. Kumar S., Sagar A.Microbial associates of (Hippophae Rhamnoides L)//Plant Pathol J.2007. Ne6 Pp.299-305.

4. Mukhamedyarova M.M.,Chumbalov T.K.,Polyphenols of H.Rhamnoides leaves//Chemistry of Natural
Compounds.1977.Vol.2.Pp 281-282.

5. Novruzov E.N. Pigmenty reproduktivnykh organov rasteniy i ikh znacheniye.//Pigments of the reproductive organs of
plants and their significance. Baku, 2010, Pp 308.

6. Lutsenko S.V., Fel'dman N.B., Bykov V.A. //PactutenbHbie (aBonurHansl. buonornueckas aKTHBHOCTh U
TepaneBTHIecKuii moteHman. Mocksa, 2006, Ctp 236.

- 433 -



0O¢‘zMU xabarlari Becrtnuxk HYY3 ACTA NUUz | KIMYO | 3/2 2024

10.

Jamyansan D. Biological active substances of the fruit of NMR seabucthorn and their commercial use. Author s Abstract,
Moscow, 1973, Pp 23.

Kallio H., Yang B.R., Tahvonen R., Hakala M. Proceeding of International Symposium on Sea Buckthorn (IWS), Beijing,
China, 1999, Pp 17-23.

Novruzov E.N. Seabuckthorn (Hippophae L.) a multipurpose plant. Delhi, 2000, Pp177-196

Hoepysos D.H., Mamenos 3.I'., Mycradaesa JI.A., Muprocudoa X.M., 3eiinanoBa A.M.// CocraB u copepxaHue
¢dnaBonnonos nucthes hippophae rhamnoides |., npouspacraronmx B AsepOaiimkaHe. XHMHs PACTUTEIBHOTO CHIPbS.
2018. Ne3. Ctp. 209-214.

- 434 -



O‘ZBEKISTON MILLIY
UNIVERSITETI
XABARLARI, 2024, [3/1/1]
ISSN 2181-7324

KIMYO
http://journals.nuu.uz

Natural sciences

UDC:-547.853.1
Gulrukh SALIEVA,
Doctoral student of the National University of Uzbekistan
E-mail:gulrux1431317@gmail.com.
Ulug'bek KENJABOEV,
4th year student of the National University of Uzbekistan
Tursinali KHOLIKOV,
Head of the Department of Organic Chemistry of the National University of Uzbekistan
Alimjon MATCHANOV,
Academy of Sciences of the Republic of Uzbekistan, Institute of Bioorganic Chemistry, Ph.D. professor

Doctor of Chemical Sciences of the Department of Chemistry of Natural Compounds, Professor Babaev B.N. under review

SYNTHESIS OF S- ALKYL DERIVATIVES OF 4,6-DIAMINOPYRIMIDINE-2-THIOL G.B. Salieva, U.Z.
Anotation
Mercapto pyrimidines, which are pyrimidine derivatives containing a thiol (-SH) group, have diverse applications due to their
unique chemical properties. This research focuses on the synthesis and development of 4,6-diamino-2-mercaptopyrimidine
derivatives, particularly through alkylation reactions with aliphatic halides.

CHUHTE3 S-AJIKMJIITPOU3BOIHBIX 4,6- TMAMUHOIIUPUMUINH-2-TUOJIA I'.B. Canuesa, Y.3
AHHOTAIHS
MepKanTonupuMUAANHEL, TPEICTABISIONIE cOO0M MPOM3BOIHBIC THPUMHINHA, COoIepiKalie THoiaoByio (-SH) rpymmy, numeror
pa3HooOpa3Hoe MPUMEHEHHE OJaroaps CBOUM YHHUKAIBHBIM XHMHUCCKHM CBOWCTBaM. DTH HCCICIOBAHUS COCPENOTOUCHBI Ha
CHHTE3e U pa3paboTKe MPOM3BOAHBIX 4,6-IMaMHUHO-2-MEpPKANTONMUPUMUANHA, B YaCTHOCTH, IIOCPEACTBOM peaKIHii
ANTKAJIUPOBAHUS ATH(PATHUCCKIMHU TATOTSHUIAMHU.

4,6-DIAMINOPIRIMIDIN-2-TIOL S- ALKIL HOSULALARINI GSINTEZI G.B. Salieva, U.Z.
Anotatsiya
Tiol (-SH) guruhini 0'z ichiga olgan pirimidin hosilalari bo'lgan merkapto pirimidinlar o'zlarining noyob kimyoviy xossalarga
ega. Ushbu tadgiqot 4,6-diamino-2-merkaptopirimidin hosilalarini, xususan, alifatik galogenidlar bilan alkillanish reaksiyalari
sintezi va rivojlanishiga garatilgan.
Key words: 4,6-diamino-2-mercaptopyrimidine, alkyl halides.

Introduction. Pyrimidines represented one of the most important versatile scaffolds in medicinal chemistry [1] that
possess many activities including antidiabetic [2], anti-inflammatory [3], anticancer [4], antibacterial [5], antihypertensive [6],
antifungal [7] and antitubercular [8]. Moreover, some of the synthesized N-methylated and N-benzylated pyrimidinediones have
shown significant in vitro DPP-4 inhibitory activity [9]. In addition, excellent ICso values were recorded for novel
pyrimidinedione derivatives when evaluated for their DPP-4 inhibitory activity and in vivo anti-hyperglycemic efficacy [10].
Shohreh Mohebbi et al. synthezed a series of 4,6-diaminopyrimidine derivatives bearing various alkyl side chains at position 2
via a sulfur atom which were tested for their DHFR inhibitory activity. The compounds with the lowest ICso values demonstrated
high affinity to human DHFR enzyme in STD studies [11]. Richard et al. published a series of pyrimidine thioethers that were
synthesized and evaluated for inhibitory properties against wild-type HIV-1 reverse transcriptase (RT) and an RT carrying the
resistance-conferring mutation P236L. Modifications of both the pyrimidine and the functionality attached through the thioether
yielded several analogues, which demonstrated activity against both enzyme types, with ICso values as low as 190 nM against
wild-type and 66 nM against P236L RT. Evaluation of a select number of pyrimidine thioethers in cell culture showed that these
compounds have excellent activity against HIV-1I1IB-WT and retain good activity against a laboratory-derived HIV-1MF
delavirdine-resistant variant [12].

A six-membered heterocycle containing a single nitrogen heteroatom is commonly referred to as an azine or pyridine.
When it contains two nitrogen atoms, it is termed a diazine.. The nomenclature for six-membered heterocycles with specific
nitrogen atom positions is as follows: when the nitrogens are located at positions 1 and 2, the heterocycle is termed pyridazine; at
positions 1 and 3, it is referred to as pyrimidine, and at positions 1 and 4, it is known as pyrazine. Indeed, pyrimidine is also
commonly known as m-diazine. The numbering convention typically begins with any of the nitrogen atoms depending on the
specific substitutions on the ring (chart 1).
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Chart 1.

The pyrimidine ring indeed exhibits a planar structure, with the two nitrogen atoms positioned meta to each other. The
carbons are deficient in electrons due to electronegativity of the nitrogens. There are two factors contributing to this, namely,
induction and mesomeric effects. The former is especially pronounced at positions next to the nitrogens - that is, 2, 4 and 6.
Position 5 is electrondeficient but to a lesser degree.

The mesomeric effect may manifest itself only in one direction, with electrons being shifted toward the nitrogen,
otherwise unviable six-membered cyclic structures with a cumulative system of multiple or triple bonding would be formed.

The electron-attracting mesomeric effect of the nitrogen atoms N1 and N3 may be represented by the following

resonance structures: Chart 2.
@
Xy Xy N Z
::Foer\,'- | > | - | | - J
= ® @
N N N N
€] o €]
2 €]
T \N / N@ N@ / N
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Chart 2.

The above structures show that the mesomeric effect of the nitrogen atoms also leads to electron deficiency in the carbons
at positions 2, 4 and 6. Consequently, the aromatic ring in pyrimidine is stable toward electrophilic reagents even to a greater
extent than in pyridine. The only site vulnerable to attack by an electrophilic reagent (nitration, sulfonation, halogenation, and
nitrosation) is position 5. Therefore, the latter is often referred to as aromatic. It is also natural that positions 2, 4 and 6 must be
reactive in reactions with nucleophilic reagents. These principles also apply to unsubstituted pyrimidine, which is confirmed by
experimental evidence, albeit rather scant because this compound is extremely difficult to isolate. Various derivatives of
pyrimidine, whose reactions are more complex yet are governed by the same basic principles, have been studied much more
comprehensively.

The focus of this research is synthesis and development pathways of the derivatives of 4,6-diamino-2-
mercaptopyrimidines such alkylation reactions of 4,6-diamino 2-mercaptopyrimidine aliphatic halides.

Exprimental part

The Preparation method of alkyl derivatives of 4,6-diamino-2-mercaptopyrimidine (DAMP). To a solution of sodium
salt of DAMP in DMF, was added alkyl halide.The mixture was then stirred at room temperature. Going of reaction was
analyzed with TLC. After removing the solvent under reduced pressure, the residue was washed by water and the precipitate was
collected as a solid. the obtained products are well soluble in methanol, ethanol, chloroform, DMSO, DMF.

For Analysis of thin layer chromatography are chosed different systems such as hexcane:ethyl acetate, methanol:acetone,
benzine:acetone, but they are not risen at the plate system. Then ethanol:water:chloroform are used and it was best choice.

4,6-diamine -2-(Butylthio)pyrimidine Yield 76%, mp 91—93°C; IR (KBr) vmax 3442, 3319, 3163, 2940, 1645,1578,
1471, 1315, 984, 932, 818, 647 cm—1;

4,6-diamine 2-(amylthio)pyrimidine Yield 74%, mp 92—94°C; IR (KBr) vmax 3500, 3372, 3188, 2947, 1614, 1585,
1468, 1316, 1249, 985, 823 cm—1;

4,6-diamine-2-(Hexylthio)pyrimidine (9) Yield 68%, mp 80—82°C; IR (KBr) vmax 3487, 3191, 2938, 2857, 1644, 1566,
1464, 1242, 936, 805, 606 cm—1;

Discussion. The compounds 4,6-diamino-2-mercapto-pyrimidine, butyl bromide, pentyl bromide, and hexyl chloride
were selected for the experiments. As 4,6-diamino-2-mercapto-pyrimidine is a solid, the reactions involving this compound were
conducted in the presence of solvents. Methanol and dimethylformamide were used as the solvents for the reactions. All reactions
were carried out with a 1:1 molar ratio of reactants. Reaction temperature is at 50 °C.

The reaction scheme is as follows:

Reaction equation:

NH, NH,
SN NaOH/MeOH SN
= rt/ 1 hour Z
H,N N SH H,N N SNa
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Chart 4

2 position of 4,6-diamino-2-mercaptopyrimidine more nucleophilic than amines which are 4,6 positions. Since
nucleophilicity is measured by reaction rate, that means that these sulphur nucleophiles tend to to react faster with typical
electrophiles (like alkyl halides) than their nitrogen-based cousins.

Why? The lower electronegativity of sulphur (relative to nitrogen) means that its pairs of electrons are held onto less
tightly than nitrogen, making them more readily available for donation to electrophiles (like alkyl halides).

In the chart 4 shows first, a strong base deprotonates the thiol (we use NaOH here, but many other bases could also be
used).

Secondly, an alkyl chalide, and an Sn2 reaction results in formation of S-C and breakage of C-Br with inversion of
stereochemistry.

Conclusion. The reactions of 4,6-diamino-2-mercaptopyrimidine with C4-C6 alkyl halides were studied. the progress of
reactions in butyl, phenyl, hexyl series became more difficult at room temperature, accelerated when the temperature increased
and It was carried out at 50-60 degrees. in the reaction, it was confirmed that the nucleophilicity of the mercapto group is higher
than that of amino groups.
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SYNTHESIS OF ESTERS OF 3,5-DINITROBENZOIC ACID
Annotation
In this article, 3,5-dinitrobenzoic acid compounds containing one and two ester groups were obtained. Esters have been
synthesized using esterification and carboxylic acid salts. The effect of reaction conditions on the yield of products was studied
and a convenient method was proposed. The structure of the obtained compounds was confirmed by IR spectrum.
Key words: 3,5-dinitrobenzoic acid, monochloroacetic acid ester, dimethylformamide, acetone, IR-spectroscopy, hexyl ester,
nonyl ester.

CHUHTE3 CJIOKHBIX Y®HUPOB 3,5-TMHATPOBEH30MHON KUCJIOThI
AHHOTALHSA

B nanHO#t cTaThe OBUIH MOJYYEHBI COSIUHEHHUS 3,5-TUHUTPOOCH30MHON KHCIOTHI, COZEpKaIlie OAHY U JIBE CI0KHO3(UpHEIE
rpynmsl. CinoxHbIe 3QUpHl OBLIM CHHTE3MPOBAHBI C HCIOJIB30BAHUEM 3TEpUPHKANNN U coJell KapOOHOBBIX KHCIOT. M3ydeHo
BIIMSIHAE YCJIOBUH peaknUHM Ha BBEIXOJA IPOAYKTOB M IpPEANoKeH yHoOHbIH Merox. CTpoeHHe NONyYeHHBIX COeIMHEHUI
noareepxkaeHo MK cnekrpom.

KmioueBbie ciaoBa: 3,5-nuHnuTpoOeH30iHas KUCI0Ta, 3QUpP MOHOXJIOPYKCYCHON KHCIOTHI, IUMeTHiI(hopMamuy, aneroH, MK-
CHEKTPOCKOITHUS, TeKCUIIOBBIH 3(Hp, HOHUIOBBIH Hp.

3,5-DINITROBENZOY KISLOTASINING MURAKKAB EFIRLARI SINTEZI
Annotatsiya
Ushbu magolada 3,5-dinitrobenzoy kislotasining tarkibida bitta va ikkita murakkab efir guruhi tutgan birikmalari olingan.
Murakkab efirlar eterifikatsiya va karbon Kkislota tuzlaridan foydalanib sintez gilingan. Mahsulot unumlariga reaksiya
sharoitlarini ta’siri o’rganilgan va qulay bo’lgan usul taklif etilgan. Olingan birikmalar yuzilishi IQ spektri orqali tasdiglangan.
Kalit so‘zlar: 3,5-dinitrobenzoy kislota, monoxlorsirka kislota efiri, dimetilformamid, atseton, 1Q-spektroskopiya, geksil efir,
nonil efir.

Kirish. Bugingi kunda dunyo aholisining soni 0’sib bormoqgda bu esa insonlarning oziq-ovqat, dori-darmon va kiyim-
kechak mahsulotlariga bo’lgan talabni oshiradi. Shu magsadda kimyo sohasida ham keng ko’lamli ilmiy izlanishlar olib
borilmogda.

Jumladan aromatik karbon kislotalarnig murakkab efirlari lipofaolligi va metobolik bargaror moddalar [1], Silga garshi
[2], zamburug’larga qarshi [3] yugori faolliklarni nomoyon gilgan. Bundan tashqari 0zig-ovqat sanoatida qo’shimchalar sifatida
muvaffagiyatli go’llanib kelinmogda.

Karbon Kislotalarning sintezi qilishning qulay usullari ustida ilmiy izlanishlar olib borilmogda. Aromatik kislotalarni
elektrokimoyoviy va ultrabinafsha nurlari bilan yuqori samarali suyuqlik xromotografiyasi orgali sintez qilish usuli amalga
oshirilgan. Buda mahsulot toza holatda hosil bo’ladi [4]. Murakkab efirlar olishda magniy oksidi [5] kobalt [6], kabi
katalizatorlar ham ishlatilgan va yuqori natijalarga erishilgan.

Kafedramizda almashingan aromatik karbon kislotalar sintezi ustida ilmiy izlanishlar amlga oshirilgan va yuqori natijalar
olingan [7,8].

Aromatik karbon kislotalar dialmashgan hosilalarining murakkab efirlarini sintezi amalga oshirildi.

Dastlab 3,5-dinitrobenzoy kislotasining geksil va nonil spirtlari bilan eterifikatsiya reaksiyalari amalga oshirildi. Bunda
geksil efirining unumi (58%) nonil efirining unumiga (55%) nisbatan yuqoriligi aniglandi.

Reaksiya tenglamasi quyidagicha:

CcCOoOoOH COOR
benzoVH™
+ R—OH — + H>O
NO
O-N 2 OoN NO->
R= -CgHi3, ~-CoHio

Reaksiya unumini oshirish magsadida reksiyani boshga usul bilan amalga oshirishni magsad gildik. Buning uchun 3,5-
dinitrobenzoy kislotasining natriyli tuzi hamda alkilgologenitlardan foydalanildi. Bu reaksiyaning avzalligi shundaki qo’shimcha
jarayonlar bormaydi.

- 439 -



mailto:SFXIMIK@mail.ru

0O¢‘zMU xabarlari Becrtnuxk HYY3 ACTA NUUz | KIMYO | 3/2 2024

Reaksiya DMF ishtirokida 7 soatgacha olib borildi. Reksiya kolba tagida NaCl tuzining kristallari hosil bo’lishi bilan
sodir bo’ladi. Reaksiya erituvchining qaynash haroratida olib borildi. Reaksiya tugagandan keyin olingan aralashma filtirlandi,
bunda NaCl kristallari filtrda goldi. Olingan filtirant takibidan erituvchining bir gismi vakumda haydab olindi. Qolgan gismiga
muzli suv solindi hosil bo’lgan efir kolba tagiga cho’kdi. Olingan cho’kma filtirlab ajratib olindi. Efirning tozaligi YQX orqali
aniglandi reaksiya tenglamasi quyidagicha.

=
COONa C~o_ R~
DMF
R—cCI —_ + NacCl
+
OsN NO> O5N NO>

R= CoHjo, CeHsCTH>
Bu usul bo’yicha olingan moddalarning unumi eterifikatsiya usuli orqali oligan efirlaraga nisbatan ancha yuqori
bo’lishini ko’rsatdi. 3,5-dinitrobenzoy kislotasining nonil efiri 68%, benzil efiri 60% unum bilan hosil bo’lishi aniglandi.
Olingan 3,5-dinitrobenzoy kislotasining nonil efirining tuzilishi 1Q spektri orgali tasdiglandi.
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1Q-spektroskopiyasida 1601-1590-sohalarda (CO-O-) bog’iga hos bo’lgan valent tebranishlar kuzatildi. 3,5-
dinitrobenzyoy kislotasining tarkibida ikkita burakkab efir guruhi tutgan hosilalari sintezi amalga oshirilgi. Buning uchun
xlorsirka kislotasi butil-, izobutil-, nonil- va benzil- efirlari sintez qgilib olindi. [9; 78 b., 10; 576 b.]. Olingan efirlarni 3,5-
dinitrobenzoy kislotasining natriyli tuzi bilan reaksiyalari amalga oshirildi.

Reaksiya tenglamasi quyidagicha:

Y
COONa ol 2

~O—CH,-C
“OR
erituvchi
Ho— R
+ (‘: >,—COO kil . NacCl
O2N NO; cl O,N NO»

R= -C4Hpg, -IC4Hg, -CgH1g

COONa 4

c 2
O CHp-C__
erituvchi OCH2CgHs
4 _
CHo~COOCH;CeHs  ————> . NaCl
05N NO, ClI O2N NO>

Reaksiyalarni turli xil erituvchilar ishtirokida amalga oshirdik. Reaksiya uchun 3-xil erituvchi tanlab olindi atseton,
dioksan va dimetilformomid (DMFA). Natijalar 1-jadvalda keltirilgan.

Jadval-1
Reagentlarning molnisbatlari: Mahsulot unumi %
3,5-dinitro benzoy kislotaning natriyli tuzi:monoxlor S = m
sirka kislota efiri:erituvchi D S < s <
1:1:5 45 45 50,
1:1:5 47 50 55
1:1:5 50 52 60
1:1:5 55 57 65)
1:1:5 57 60 67|
1:1:5 60 62 72

Mabhsulotlar DMFA erituvchisida olib borilganda yuqori unumlar bilan hosil bo’lishi kuzatildi. Bunga sabab qilib
shuni aytish mumkinki 3,5-dinitrobenzoy kislotasining natriyli tuzi atseton va dioksanda yaxshi erimasligi hamda DMFA ning
katalitik xususiyatidan kelib chiggan holda tuzdagi natriy metalini salvatlash xususiyati yuqoriligi bilan tushuntirish mumkin.
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Mahsulot unumiga reaksiya davomiyligiga bog’liqligi o’rganildi. Reaksiya mahsulot unumi monoalmashgan benzoy
kislotalarning unumiga nisbatan past bo’lishi kuzatildi. Bunga sabab qilib aromatik yadrodagi ikkita nitroguruhning —I ta’sir
hisobiga karboksil gurihining nukleofillik xususiyatini pasaytirib yuborishi bilan tushuntirish mumkin.

O,N Y NO,

Olingan natijalar quyidagi jadvalda keltirilgan.
Jadval-2
3,5-dinitrobenzoy kislotaning monoxlor sirka kislotasi efirlari bilan DMFA eritmasidagi reaksiya mahsuloti
unumiga vaqtning ta’siri

Mahsulot unumi, %
Reagentlarning molnisbatlari:
3,5-dinitro benzoy kislotaning natriyli tuzi:
Monoxlor sirka kislotasiefiri:
erituvchi: Reak’ . g .
. . Ty =8 N _
si ya vagti, soat o N g z 3 [
= = o O o N 2 x
g T s 2 g8
£ N Qo = 8 2 5 o
2 S5 s .S R = 2 2
52 X9 & E 2
= £ 0 < <
S E i = z
o © 3 ki 2
5 E g 2z
N 2 °
o
1:1:5 1 40 38 43 45
1:1:5 2 46 44 48 50
1:1:5 3 60 57 60 62
1:1:5 4 68 65 68 70
1:1:5 5 70 67 72 75
1:1:5 6 72 69 75 79

Jadvaldan ko’rinib turibdiki, reaksiya davomiyligi 6 soat bo’lganda mahsulotlar eng yuqori unum bilan hosil bo’lishi
kuzatildi. Reaksiya vaqtini oshirish reaksiya unumiga deyarli ta’sir ko’rsatmadi. Olingan birikmalarning tuzilishi 1Q spektri
orgali tasdiglandi.

2-izobuoksi-2-oksietil-3,5-dinitrobenzoat 1Q spektor tahlili aromatik halga Ar =C- H 716 sm-1, ikkita karbonil guruhi Ar-
COO- 1280-1300 sm-1, O-CH2-COOR 1690 sm-1 -NO2 1350 sm-1 yutilish sohalarida intensiv valent tebranishlar kuzatiladi.

2-butoksi-2-oksietil-3,5-dinitrobenzoat 1Q Cspektori tahlili aromatik halqa Ar =C- H 780-880 sm-1, ikkita karbonil Ar-
COO- 1100-1200 sm-1, O-CH2-COOR 1500-1700 sm-1 Ar-NO2 1350 sm-1 yutilish sohalarida intensive valent tebranishlar
kuzatildi.

Tajribalar gismi.

Tajriba uchun 3,5-dinitro benzoy Kkislotaning natriyli tuzidan 4,24gr o’lchab olinib uni 5ml dimetilformoamid
erituvchisida eritdik. Olingan reaksion aralashmaga 3,01 gr monoxlor sirka kislotaning butil,izobutil efiridan solib ma’lum vaqt
davomida gaynatdik. Keyin reaksion aralashmadan erituvchi dimetilformoamidni haydab tozaladik, qolgangoldiq suv nasosida
250°C da haydaldi.Aralashmaning golgan gismi suvda eritildi, reaksiya davomida hosil bo’lgan natriy xlor suvda erib ketdi suvli
gismi tagida yog'li gismi ajralib qoldi. Suvdan yogli gismi ajratib olindi va benzol bilan yuvib ekstraksiya gilindi.Olingan
aralashma dastlabki gismga qo’shildi va undan benzol haydab ajratib olindi. Qolgan qoldiq xona haroratida vaqt o'tishi bilan
quyuq massaga aylandi. Olingan kristal modda etil spirtida eritib olindi va gaytadan kristallandi.2-butoksi 2-oksietil-4-
nitrobenzoat va 2-izobutoksi 2-oksimetil4-nitrobenzoat efirlari hosil bo’Idi. Reaksiya solishtirilganda tarmoglanmagan radikalli
unumliroq va samaraliroq ekanligi aniglandi.Reaksiya uzoq vaqt davom ettirilishi jarayonida eritma sarg ayganligini kuzatdik.
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CUHTE3 M UCCJEJIOBAHME TETEPOJIAT AHJIHBIX KOMILJIEKCHBIX COETWHEHMM Ni(ll) C
MPOU3BOJHbBIMMU B-AUKETOHA U 2-AMUHOBEH3UMUIA3A
AHHOTALHSA

BriepBbie CHHTE3UPOBaHbI reTepoIranIHble KoMIuteKcHbIe coenuaenus HoHOB Ni(III) ¢ mpon3BoAHbIME B-THKETOHA U 2-aMHUHO-
1-metun6enzumungazoiom (MAB). CrpoeHHe CHHTE3UpOBAHHBIX KOOPAMHAIMOHHBIX COCOHHECHHHA W3y4CHO METOAaMH
anementHoro, SEM-EDS, NK-criekTpockonmu4eckoro, TepMOrpaBUMETPUIESCKOTO aHAIN3a. Y CTaHOBJICHA 3aBUCHMOCTh COCTaBa,
CTPYKTYPHI K CBOMCTB KOMIIJIEKCHBIX COEAMHEHHH OT IPHPOABI KOMIIIIEKCO0Opa30BaTelis U CIOCO00B KOOPANHAINY JTUTaH/A.
KuwueBbie ciioBa. KOMIUIEKCHOe coequHeHne, Hukenb(ll), aneruaaneTon, GEH30MIALETOH, 2-aMUHO-1-MeTHIOCH3NMHA30T,
COCTaB, CTPYKTYpa, CBOWCTBA.

Ni(I1) NING B -DIKETON VA 2-AMINOBENZIMIDAZOL HOSULALARI BILAN GETEROLIGANDLI KOMPLEKS
BIRIKMALARI SINTEZI VA TADQIQI
Annotatsiya

11k bor Ni(l1) ionlarining B-diketon hosilalari va 2-amino-1-metilbenzimidazol (MAB) bilan geteroligandli kompleks birikmalari
sintez gilindi. Sintez gilingan koordinatsion birikmalarning tuzilishi element, SEM-EDS, 1Q-spektroskopiya va termogravimetrik
tahlillar yordamida o'rganildi. Kompleks birikmalarning tarkibi, tuzilishi va xossalarining kompleks hosil giluvchining tabiatiga
va ligandlarni koordinatsiyalash usullariga bog'ligligi aniglangan.

Kalit so'zlar. kompleks birikma, nikel(I1), atsetilaseton, benzoilaseton, 2-amino-1-metilbenzimidazol, tarkib, tuzilish, xossa.

SYNTHESIS AND STUDY OF HETEROLIGAND COMPOUNDS OF Ni(Il) WITH B-DIKETONE AND 2-
AMINOBENZIMIDASE DERIVATIVES
Annotation

For the first time, heteroligand complex compounds of Ni(lll) ions with B-diketone derivatives and 2-amino-1-methylbenzimidazole
(MAB) were synthesized. The structure of the synthesized coordination compounds was studied by elemental, SEM-EDS, IR
spectroscopy, and thermogravimetric analysis. The dependence of the composition, structure and properties of complex compounds
on the nature of the complexing agent and methods of ligand coordination has been established.

Key words: complex compound, nickel (Il), acetylacetone, benzoylacetone, 2-amino-1-methylbenzimidazole, composition,
structure, properties.

BBenenue. [(-IUKETOHBI BBI3BAIM OOJNBIIOH HHTEPEC H3-32 MX BAKHOCTH B KayeCTBE XOPOIIUX JIMTAHIOB IS
XeJIATHPOBAHMUS C METAJUIAMHU U B KQYECTBE MPOMEKYTOUHBIX COSMHEHHH B sIIPE FETEPOLUKINYECKUX CHCTEM, TAKUX Kak (J1aBoOHbI,
OeH30/1Ma3eIHH, TUPa30l, H30KCa301 U mUpUMHUANH [1-3]. XOpolio H3BeCTHO, YTO OHU MPOSIBISIIOT KETO-CHOJIBHYIO TayTOMEPHIO.
Cumnraercsi, YTO [-AMKETOHOBBIC JIMTAHABI 00JAJAI0T MOTEHIMAJIOM H3-3a MX eHoJM3mpytouei crocobHoctu [4,5]. Kommuekcst
MEPEXOTHBIX METAIUIOB, COZIEpIKAIUe [3-TUKETOHOBBIC JIMT'aH IbI, OOBIYHO BCTPEUYAIOTCS B OMOJIOTMYECKHUX CPEaX U UIPAIOT BaKHYIO
polb B TaKMX IMpolieccaX, KaK KaTald3 B3aMMOJCIICTBHS JICKapCTBEHHBIX CPEJCTB C OHOMOJICKYNaMH. BbUIM TOJy4eHBI
METAJTIOKOMIUIEKCHl POM3BOJHBIX [-IMKETOHA, KOTOPBIC MPOSBISIOT XOPOIIYI0 OMONOTHYECKyl0 aKTHMBHOCTh. B pabotax [6,7]
ObUT0 TOKa3aHo, uTo cuHTe3upoBaHHble Kommurekckl Cu(Il), Ni(I), Co(Il) u Zn(II) o6magaioT MIMPOKUM CIEKTPOM OHOIOTHIECKON
AKTUBHOCTH, YTO MOTHBHPYET HCCIeoBaTeleil B 00JAacTH KOOPIMHAIMOHHOW XHMUHM HOHOB O3THX MeETauioB.  MHorue
OUONOTMYECKH AaKTHUBHBIC COCAMHEHMS, WHCIIONb3yeMble B KAayecTBE JICKAPCTBEHHBIX CPEACTB, OONIAJAl0T H3MEHEHHBIM
(hapMaKoJIOrH4ECKUM ¥ TOKCHKOJIOTMYECKHM TTOTSHIMAJIOM [IPH BBEJICHUH B BUJIE COCIMHEHUI Ha OCHOBE MeTaLIoB [§].
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Llenbto naHHOW pabOTHI SABISETCA CHHTE3 M U3y4eHHE (U3MKO-XUMHYECKHX CBOMCTB I'€TEPOJMTaHAHBIX KOMIUICKCHBIX
coeauunenuit Ni(ll) ¢ mpousBonsbiMu B-IuKkeToHa U 2-amMuHO-1-MeTHiIOeH3nMua30ma (MAB).

O0beKThl U MeTOobI HccieoBaHusl. B paboTe kadecTBe JuraHaa ObLIM HCIOJB30BAHBI MPOU3BOJIHBIC [(-TUKETOHA -
aneTminaneroH (acac), 6ensomnaneTon (BNA), a taike 2-ammuHO-1-Mermnbensumunazon (MAB) mapku «x.4.». s cuHTe3a
KOMIUIEKCHBIX coemuHeHuit ucnonb3oBad kpucrtamtoruapar NiClz-6H20. Bee peareHTsl ObUIM KOMMEPYECKH AOCTYIHBI 03
OYHCTKH ¥ IIprodpeTeHs! y Sigma-Aldrich. B kauectBe pacTBopurenelt ncmonb3oBam 96% 3TaHoI.

CuHTE3 TeTepoNUraHgHbIX KoMmIulekcoB Hukens (II) mpoBommics mo crenmyromeid meroaumke: kK 2 MMmoiab MAB,
pactBoperHoro B 10 mu stanona, npubasmwin 1 mmomne NiCl2:6H20 B 10 ma cnmpre. Ilocne nepemelnnBaHusi Ha MarHUTHOM
Memaike B TedeHre 30 MUH K cMecH 100aBisuM 2 MMOJIb BToporo jmranga acac (wm BNA), pactBopenroro B 10 mir cnimpre.
CMech HarpeBasiy B TeYCHHE 4aca, OTGUIBTPOBBIBAIN B TOPSIYEM BHE U OCTABILUIM HA KPUCTALIM3aLHI0. Uepes HeCKOIbKO AHEei
BBINAJ 3€JIEHBIH MEITKOKPUCTAIUTNUECKUI 0CaIOK, KOTOPBIH OT(QMIBTPOBAIH, HECKOJIBKO Pa3 IMPOMBIBAIN STAHOIOM H CYIIVIIN Ha
Bo3ayxe. [lepexpucraiuizanuto Benu u3 cMmecbio JIM®PA:aneroH (2:3). Beixon 85 %.

Peaxuus koMmIuiekcooOpazoBaHus HAET 1O cxeme 1.

TlonyuenHble KoMIUleKchbl xopomio pactBopumbl B JIM®A, IMCO, majopacTBOpUMBI B aleTtoHe u Xiopodopme,
HEpacTBOPUMEI B BOJE, CIIUPTE M AIETOHHUTPIIIEC. BBHIXOIBI MPOAYKTa, TeMIepaTyphl IUIABICHUS M Pe3yJbTaThl AJIEMEHTHOTO
aHaJM3a npuBeaeHb! Tadmue 1.

o N NH \— ,
+ \N( NiCI,*6H,O “\“ NH2
o T~ Et-alcohol 70\\1‘Ni97
_07 Yo—
_’<NH2
N——
N
Cxema 1. Peakuust KoMIuIeKCOOOpa30BaHUs
Tabmuna 1.
XapakTepUCTHUKU CUHTE3UPOBAHHBIX KOMIUIEKCHBIX COSIMHEHUN
Ne [ Bpyrro $oMyaa M Liger Brrs. T 2C Hafinero Beraucero, %
% C H 0 N M
1 MAB C.H.N, 147 Baexmso- 88 178- 65,25 5,57/ 6,1 292
MOTOUHELE 181 63,31 28.6
p) [Ni(2c20,(MAB).] CoH 0NN 3357 Creto- 83 136- 35.96 | 6.75 6.82 1142 13.13 994
RETTBIE 189 56,01 11,49 15,08 10.6
3 [Ni(acac).(ABI).] C,.H:,O.NN1 529 Ceer0- 78 108- 3433 635/ 64 11,06 8,16/ 8.0 11,02/
HETTEIE 110 544 12.1 11,1
4 [Ni(NBA).(MAB).] C: . H.,O.NN1 677 Ceer0- 85 223 63,21 3,35/ 5.6 92 6,05 847
SETeHBIH 63.3 94 6.1 86
5 [N#¥NBA).(ABI):] Cy H:,ONNi 649 SeTeHRBI 83 230- 62,37 5,14/ 52 9.77 6.24 8.9
232 62,5 286 6.3 20

KosanuecTBo azora, cepbl M MeTalla B IIOJYYEHHBIX KOMIUIGKCHBIX COCIMHEHMSAX OBUIO ONpENesieHO METOJOM
CKaHHUPYIOIIETO AJIeKTpOoHHOro Mukpockorna JSM-IT200LA, JEOL (SlmoHMs1) SHEpProJMCIEepPCHOHHONW pPEHTI€HOBCKOM
cnekrpockomun (EDX). PertrenodmyopecuenTHblil anammn3 nposoauics ¢ nomoutn npubopa «Rigaku NEX CG EDXRF». UK-
CIIEKTPBI TIOTJIONIEHHs COEMHENUI peructpupoBamu B o6iactu 400-4000 cm ma cnekrpodoromerpe Spectrum Two, (CILIA)
«Shimadzu IRTracer-100». TepMorpaBUMeTpHYECKHE HCCIIEIOBAHKS ObLIM MPOBEACHBI C HCMOJIb30BaHHEeM TepMmonap K-tuma
(Low RG Silver) u amomookcugsoro turisi Ha aepuBarorpage GC1310 combined Tsq 9000_TA, Thermo Scientific (CILIA).
Bce um3MepeHuss ObUIM CHATHI B Cpeie MHEPTHOTO a30Ta HpH ckopocTH motoka 50 mi/mMuH. TemmepaTypHbIi WHTEpBail
HarpeBanus coctasmi 20-600°C, a CKOpOCTh HarpeBa - STpaj/MuH.

O0beKTHI U MeTo/bI HecsienoBanmsl. [Ipy aHami3e KOMIUIEKCOB B HACTOSIIEE BPEMsl IIMPOKO HCIOIb3YIOTCS METO/IbI
CKaHMPYIOIETO IEKTPOHHOIO MUKPOCKOIIA - SHeproauciepcionHoro aHanmusa (SEM-EDX) st nosydeHus: BRICOKHX JTAHHBIX U
TMMOBBIIIEHUST JTOCTOBEPHOCTHU PE3YJILTATOB HCCJ’[C}IOBaHPIi’I U PEUICHHSA KOHKPETHBIX HAYYHBIX W TEXHOJIOT'MYECKHUX 3ajad.
KosndecTBo a30Ta, KHCIOPOJa U METAJLUIOB B TOJYYCHHBIX KOMIUIEKCHBIX COCIMHEHHMSX ompeaessui ¢ nomoupio SEM-EDX
(puc. 1). ITo pesynpratam SEM-EDX 6bU10 0TMEYEHO 0OJBLIOE KOTHYESCTBO MMUKOB, XapaKTEPHBIX [T HOHOB METAJLIOB, HAPSIY
¢ KOMIUICKCHBIM 00pa30BaHHEM OPraHUYECKHX JIUTAH/IOB C HOHAMH METAJUIOB M H3MEHEHHUS MUKPOCTPYKTYPHI JIUTaHIOB.
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Puc.1. Mukpoctpykrypa komiuiekcHoro coenunenus [Ni(acac)2(MAB)2] u nanusie D 1A

DJeMEHTHBII aHaNIN3 IMOJYYSHHBIX KOMIUIEKCOB ITONTBEPXKICH TakkKe Pe3ylbTaTaMH DPEHTICHO(IYOPOMETPHYECKOIO
aHaNmM3a.

B UK-crniekTpax uCXOIHBIX auranaoB acac u BNA nabmrogatotes mupokue konebanus -OH rpymn B o6mactu 3320-3350
cmL. TosiBneHue cuibHOM Tonock! ipu 1740-1750 ¢cM™! B criekTpax JMraHma OTHOCHTCS K KapOoHMIbHOM Tpymme (C=0), a npu
1140-1130 cm! — k kosebanmo rpynms (C-O).

B UK-cnektpe Broporo imraHnga MAB HaOmomaoTcss BaleHTHbIC CHMMETPUYHBIC (Vs) M aCHMMETPHUYHBIC (Vas)
xoneGanus VNH2 B obmactu 3452-3200 cm?. Jlepopmanuonnsie koneOanus JNH2 JaroT He XapaKTEPMCTMYECKUE IIOJIOCHI
YMEPEHHON HHTEHCUBHOCTH B oOnactu 1615-1655 ¢cm™ ayist nepeuunoii amurorpynmst u 1546 cm™ — s Bropuunoii. lllupoxue
nonocel mpu 3087-3034 cM! oTHOCATCA K BaleHTHBIM KodeGauumam rpynn vCH, a monoca npu 1595-1540 cm? - k
rerepoapomaruyeckoii cucreme vC=N rpymr.

B xommexce Hukens (I1) moutn Bce yka3aHHBIC BBIIIE YacTOTHI KOJECOAHUH B LIEJIOM COXPAaHHJINCH, OJTHAKO YaCTHYHO
CMECTHJINCh ¥ H3MEHWIIH HHTEHCUBHOCTH U (opMmy (puc.2). OcHOBHOE M3MeHeHue npousonnio B rpymmne v(C=N) B rereporukie,
casuHyBIIeics 10 25-30 cmL. CieryeT OTMETHTE, YTO HAJIMYUE HHTEHCHBHBIX KOJIeOAaTeNbHbIX MU B 00macty 1650-1550 cm
! KOMILIEKCHBIX COEIMHEHUI MOKET OTHOCHTBLCS K BaJEHTHBIM Kojebanusm rpynmsl C=N B rerepouukie MAB. ITonocsl,
Bo3HMKaromye npu 1740-1750 cm™* B ciekTpax mpou3BoaHbIX B-auketoHa (acac u BNA), oTHeCceHHOro K KapOOHMIBHOM Tpymme
(C=0) u 1140-1130 cm* Benencteue pacrsxenus (C—O), umena menpimii casur Ha 10-20 emt (1720-1730 u 1120-1130 cm?)
B MertayutokoMiuiekcax Hukessi(ll). DToT chaBur ykaspiBaeT Ha TO, YTO (YHKIMOHANbHAs Tpymna [-JAMKETOHA B JIMTaHAE
KOOpP/AMHHUPYETCS. C HOHOM TepexoaHoro Mertamia. KoopaumHauus nurasioB ¢ uoHamu Hukens (1) momomHuTensHO
TOATBEPKAEHBI TOSBIEHHEM HOBBIX monoc 520-532 u 445-460 cm, 06ycloOBIEHHBIX KONEOAHUAMH METAI-KHUCIOPOA M
METaJT-a30T. DTH HOBBIE MOJOCHI HAOIIOJAINCh TONBKO B CHeKTpax KomiiekcoB Hukers (I1), Ho He B ux nmurangax.

1
%T
0.9

3955~

0.8

902==

0.7

1220—

0.6

1256~
1069

0.5

0.4

1409~
1096~

1387

0.3

1657-

0.2

T T T T T T T T T T
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500

1Uem

Puc.2. UK-criektpsr kommiekca [Ni(acac)2(MAB):2]
JUtst  ompeleNieHusl TEPMUYECKOW CTAGMIBHOCTH ¥ COCTaBa IMONYYCHHBIX KOMIUICKCHBIX COCIMHEHHH MPOBEICH
nubdepeHimanpHo-Tepmudeckuit  anamuz  (puc.  3). Ha kpusoit JITA kommiekca [Ni(acac)2(MAB)2]  oGHapyxeH
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ak3oTepMudeckuil ¢ dext npu 95 °C, KOTOpHIil COOTBETCTBYET yIajJeHHIO BHEIIHeC(EPHOH MOJIEKYIbl BOAbL. AHalU3 KPHBOIi
JMHaMH4YecKoro tepmorpasumerpudeckoro anammsza (JTTA) xommiekca [Ni(acac)2(MAB)2] mokaseiBaer, uto kpusas JTTA
UMeEeT MECTO B OCHOBHOM B 3-X JHama30HaX HHTEHCHBHBIX TEMIIEpaTyp pasioxeHHsA. Temmeparypa Hadala pas3loKeHHS
KOMILIEKCHOTO coefuHeHus cocTapiseT 194 °C. uanaszon pasnoxenus 1 coorsercTByer Temmeparype 60-150 °C, mpu stom
notepst Macchl coctasiser 12,81%. JlnamasoH pasnoxeHns 2 cooTBeTcTBYeT Temmeparype 210-460 °C. B stom unTepBane
Ppa3nokeHHs IIPOUCXOIUT OoJiee MHTEHCHBHEIH HPOIEcC pa3sIoKEHHs U IpH 3ToM motepst Macchl cocraBisteT 90,16%. Tpernit
nuanaszoH pasnoxenns Bkmodaer 500-800 °C, w moreps maccel B 3ToMm mamaszoHe coctaBisier 4,56%. B pesymbrare
JepuBaToOrpadMIecKUX UCCIEeOBaHNH OCHOBHAS IIOTEPSI MAacChl MpoucXoauT B quanazone 180-600 °C, mpu stom tepsiercst 99 %

OCHOBHOM MAacCHI.
NIiCI2Z+6H20+MAB+ASAS

t Loss: 0 554 mg
- ].rqm-"r,'rmlL:ff T2611% A

\ L 60 06 -

ow (Normalized) @

Heat Fi
-
£
&
=

ExoUp Temperature 7 (*C)

Puc. 3. Jlepusarorpamma xommiekca [Ni(acac)2(MAB)2]

Takum oOpasom, aepuBarorpaduyeckoe HCCICAOBaHHE KOMIIIEKCOB IOKAa3bIBAaCT, YTO TEPMHYECKOE Da3lIOKCHHE
KOMIUICKCA SIBISICTCA  CJIOKHBIM MHOTOCTAaJMIHBIM IIPOLIECCOM, M OHO TPOUCXOJMT CTyNEeHYaTto ¢ 0oOpa3oBaHHEM
MPOMEXYTOUYHBIX MPOAYKTOB. BhIeeHHE IPOAYKTOB Pa3I0oKCHHs KaXIOr0 COCIHHECHHS IPOHCXOMUT B CPABHUTEIBHO Y3KOM
TeMIieparypHoM uHTepBaie. OCTaTOK OT PasyioKEHUs KOMIUIEKca npescTasiser coboi okcun nukens (11).

3akaiouenne. Ha ocHoBaHHE (QH3MKO-XMMHYECKHX HCCICJOBAaHUI CHHTE3UPOBAHHOTO KOMIUIEKCHOTO COCIMHEHHUS
YCTaHOBJICHO, YTO B KOMILIEKCE HUKEIb HMEET KOOPIMHAIIMOHHOE YHCIIO IIECTh, YETHIPE KOOPAWHALMN 3aHUMAIOT JIBE MOJICKYJIBI
acac (mm BNA), cesi3biBasich ¢ AByMsi aToMaMu KHCIIopoja KapOoHwisHOH rpymisl (=O-Ni), mposiBisist cebs Kak GHIeHTATHBIN
JuraH]. J[Be KOOpJMHAIMOHHBIC CBA3H 3aHATHI IBYMs OCH3MMHUIA30IbHBIMU KOJIBLIAMH, KOOPIWHALMS KOTOPBIX OCYILECTBIACTCS
gepe3 rerepoarom azota (=N---Ni), mpu 3ToM 06pa3yercsi KOMIUIEKC OKTadAPUIECKOrO CTPOCHHSL.
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KADMIYNI GLITSERIZIN KISLOTASI YORDAMIDA OLINGAN KOMPLEKSI HOLIDA TADQIQ QILISH
Annotatsiya

Magolada kadmiyning glycyrrhizic kislotasi bilan y3apo Tabcup peakimsicn ypranunu6, kompleks birikmasining (Cd-R) olish
usullari qayd etilgan. Shuningdek, olingan kompleks birikmaning fizik-kimyoviy xususiyatlarini o'rganish natijalari keltirilib,
Cd-R kompleksining tuzilishi 1Q-spektroskopiyasi usuli yordamida o'rganildi.

Kalit so'zlar: glitsirrizin kislota, kadmiy, ekotoksikantlar, struktura, spektral xarakteristikalar, 1Q spektroskopiya, kompleks
hosil gilish.

M3YUYEHUE KAIMHUSA KAK KOMILUTEKCA, HOJTYYEHHOI'O C MOMOIIBIO ITUIEPU30BOM KACJIOTHI
AnHOTaLUA
B cratbe m3ydeHa peakuust KaAMHSA C TIMIUPPU3MHOBOM KUCIOTOH M YHOMSIHYTBI CHOCOOBI IOJy4eHHS KOMILIEKCHOTO
coequHerust (Cd-R). Taxke ObUIM MpeACTaBIEHBI pPe3yNbTaThl H3y4eHUS (PU3UKO-XMMUYECKUX CBOMCTB IOIyYEHHOTO
KOMIUIEKCHOTO COEIMHECHUS U 3y4eHa cTpykrypa kommiiekca Cd-R meromom UK-criekrpockonuu.
KniodeBble c/10Ba: MIMIUPPU3MHOBAS KHUCIOTA, KaAMHH, SKOTOKCHKAHTBI, CTPYKTYpa, CHEKTpanbHBle XapakTepuctuku, WMK-
CIIEKTPOCKOMHSI, KOMIUIEKCOOOpa3oBaHue.

STUDY OF CADMIUM AS A COMPLEX OBTAINED USING GLYCERIC ACID
Annotation
The article studies the reaction of cadmium with glycyrrhizic acid and mentions methods for obtaining a complex compound
(Cd-R). The results of studying the physicochemical properties of the resulting complex compound were also presented and the
structure of the Cd-R complex was studied by IR spectroscopy.
Key words: glycyrrhizic acid, cadmium, ecotoxicants, structure, spectral characteristics, IR -spectroscopy, complexation.

Kirish Xozirgi kunda dunyo migyosida eng dolzarb ekologik muammolaridan biri bu atrof-muhitning ekotoksikantlar
bilan ifloslanishidir. Ekotoksikantlarning paydo bo'lishi zaxarli organik birikmalarning atrof-muxitda to'planishi va ekotizim
uchun xavf tug'diradigan yangi moddalarning ishlab chigarilishi bilan ham bog'lig.

Shu bois so‘nggi yillarda suv, havo va tuproqning og‘ir va zaharli metallar bilan ifloslanishi natijasida kelib chiqqan
o0zig-ovqat xavfsizligi muammolari tobora jiddiylashib bormoqda. Ozig-ovqatlarda og’ir va zaxarli metallarning mavjudligi va
ularning kuchli kanserogenligini hisobga olgan holda, ularning suv, havo va tuproqdagi, shuningdek, ozig-ovgat va
mahsulotlardagi tarkibini tahlil gilishning samarali usullarini ishlab chiqish kerak. Og'ir va zaharli metal birikmalarining atrof-
muhitga salbiy ta'sirini o'rganish natijalari ularning yuqori toksikligini tasdigladi.

Mavzuga oid adabiyotlar tahlili. Hozirgi vaqtda ogava va er usti suvlaridan og'ir metallar ionlari, radionuklidlar,
organik va boshqa ekotoksikantlarni konsentrlash va ajratib olishda o'simlik moddalaridan foydalangan holda fizik-kimyoviy
tahlil qgilish usullariga gizigish ortib bormogda [1-3]. Shu bilan birga, og'ir metallarni past konsentratsiyalarda ajratib olish uchun
gimmat sintetik sorbsion materiallardan foydalanish har doim ham iqtisodiy jihatdan magsadga muvofiq emasligi qayd etilgan.
Shunday o‘simlik moddalaridan biri glitsirrizin kislotasi va uning xosilalari bo‘lib, ularning kadmiy metali ioniga ta’sirining
kimyoviy mexanizmini spektroskopik usullarda tadqgiq gilish samarali usul xisoblanadi.

Shularni  hisobga olib, o’simlik ob’ektlaridan analitik reagentlarni individual izolyatsiyalangan holda ajratish,
kontsentrlash va aniglashning yangi samarali kombinatsiyalangan usullari yordamida kadmiy ionlari analizi uchun ekspress,
tanlab ta’sir etuvchan, yuqori sezgir spektrofotometrik usullar ishlab chigishdan iborat bo’lganligi uchun, glitsirrizin kislotasining
kadmiy bilan birikmasi olindi.

Bunda dastlab glitsirrizin kislotasidan 2 gr kadmiy xlorid tuzinidan esa 0.2gr analitik tarozida tortib olib mufel pechida
2,5 soat davomida quritib oldinadi.lkkala moddamiz xam suvsizlantirilgandan keyin glitsirrizin kislotasini 50ml spirtda , kadmiy
xloridni 50ml suvda eritib eritma xosil gilinadi. So’ngra xar bir eritmadan 25mldan olinib o’zaro aralashtiriladi.Xosil gilingan
birikma 5 soat davomida magnitli aralashtirgichda aralashtirildi. So‘ngra uning tarkibidagi erituvchisidan ajratildi va liofil

quritgichda quritildi.
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Glitsirrizin kislotasi fiziologik faol birikma bo’lib, ligand sifatida qo’llanilganda uning yangi tayyorlangan etil spirtidagi
eritmasidan foydalanildi. Tadgiqotlarimiz davomida GK ning kadmiy bilan olingan tuzi tuzilishini spektroskopik tadgiq
qgilindi.Olingan moddalarning 1Q-spektrlari «FT-IR System-2000» (Perkin-Elmer) qurilmasida KBr tabletkalarida olindi.

Shuni ta'kidlash kerakki, biosorbsion texnologiyalarning rivojlanishi oldindan kontsentratsiyalashning analitik usullarini
boyitishga yordam beradi, bu aynigsa ekotoksikantlarning ultra-mikro miqgdorlari va qoldiq iz kontsentratsiyasini aniglash uchun
zarurdir. Shunday qilib, analitik magsadlarda samarali reagentlar yoki biosorbentlar yaratish uchun gayta tiklanadigan xom
ashyolardan foydalanish alohida ahamiyatga ega [3-6].

Ekologlar va analitik kimyogarlarning kadmiy ionini aniglashga bo'lgan gizigishi, shuningdek, ichimlik va sanoat
suvlaridagi uning tarkibi tegishli GOST O'zR tomonidan gat'iy tartibga solinadi. [7-8].

Tadgigot metodologiyasi. Tadgiqot ishini olib borish uchun quyidagi moddalarning eritmalari: yangi haydalgan
organik erituvchilar (etil spirit, atseton, benzol), shuningdek, Cd(NO3), (k.t.) tuzi eritmalaridan foydalanildi. Reagentning
dastlabki eritmasi uning aniq tortilgan gismini oldindan suvli etanol eritmasida ikki marta gayta kristallanish orgali tozalangan
etil spirtida eritish orgali tayyorlandi.

YuQX uchun: etil spirit, atseton, benzol (2:1:1) sistemalari bilan ishlandi. Xromatografiya dog’larini ochish uchun sulfat
kislotaning (H2S04) 10% li spirtli eritmasi va yodli kameralarda nazorat gilindi.

Reaktsiya jarayonida doimiy aralashtirib turish jarayoni MM-5 TU 25-11834-80 rusumli magnit aralashtirgichda amalga
oshirildi. Sistemadan organik ertuvchilarni IR-1M2 rotorli bug’latgichda bug’latib ajratib olindi. Quritish uchun
(AutomaticFREEZE-Dryer10-010) liofil qurilmadan va moddalarning suyuglanish haroratini o‘lchash uchun PTP TU 25-11-
1144 qurilmasidan foydalanildi.

Eritmalarning rN ini COMBI 5000 (Germaniya) RN-metrida nazorat gilindi. 1Q- spektlarini (FT-IR System-2000) IR-
Fourier spektrometrida (Perkin-Elmer) KBr tabletkalarida olindi.

Bunda dastlab glitsirrizin kislotasidan 2 gr kadmiy xlorid tuzinidan esa 0.2gr analitik tarozida tortib olib mufel pechida
2,5 soat davomida quritib oldindi.lkkala moddamiz xam suvsizlantirilgandan keyin glitsirrizin kislotasini 50ml spirtda, kadmiy
xloridni 50 ml suvda eritib eritma xosil gilinadi. So‘ngra xar bir eritmadan 25mldan olinib o‘zaro aralashtiriladi. Hosil gilingan
birikma 5 soat vaqt davomida magnit aralashtirgichda aralashtirildi. Keyin uni tarkibidagi organik erituvchidan tozalash uchun
rotor bug’latgichidan foydalanildi. Shundan so‘ng hosil bo‘lgan maxsulot liofil quritgichda quritildi.

Tahlil va natijalar. Glitsirrizin kislotasi uch asosli kislota bo‘lganligi sababli uch almashilgan tuzlar hosil giladi. Uning
litiy, natriy, kadmiyli,kaliy va amoniyli tuzlari olingan. Ularni olinishida asosan texnik glitsirrizin kislotaning atseton yoki
spirtdagi eritmasiga yuqoridagi metallar gidroksidlarning va ammiakning spirtli eritmasiga tasir ettirilib olinadi. Hosil bo‘lgan
tuzlar muz sirka kislotasida eritilsa, bir almashilgan tuz xolatiga o‘tadi. Bunda uglevod gismidagi karboksil gurux tuz holatidan
kislota holatiga o‘tadi [4-5].

Glisirrizin kislotasi ba’zi og’ir va rangli metall ionlari bilan (marganets, kobalt, nikel, mis I, 1) suvda eruvchan tuzlar
hosil giladi. Jumladan, kadmiy bilan ham buffer eritma ishtirokisiz och sarig rangli birikma xosil giladi. Dastlab olingan
moddaning fizik-kimyoviy konstantalari aniglandi (1-jadval).

Cd-GK kompleksining ba’zi fizik-kimyoviy paramertlari

Parametrlari Xossalari
Agregat holati Qattiqg, kristall
Suyugqlanish xarorati 280 °C
Tsuyug.
R (sistema) 0.8
rengi Och sariq
unumi 62,5 %
Eruvchanligi Ishqoriy eritmalarda
yaxshi eriydi

Molekulyar kompleks shakllanishini tahlil gilish uchun 1Q- spektroskopiya usuli qo'llanildi. 1Q-spektroskopiyasi
tahlilning eng keng qo‘llaniladigan analitik usuli hisoblanadi, chunki u oddiy, taxlil uchun qulay va ko‘pchilik laboratoriyalarda
topish mumkin. Ushbu usul moddalarning molekulyar komplekslarini tahlil gilish uchun eng ko'p go'llaniladigan fizik usullardan
biri bo‘lib, molekulyar kompleks hosil bo'lish jarayonida funktsional guruhlar orasidagi bog’lanishlarni xarakterlashga imkon
beradi.

GK ning 1Q -spektri karboksil guruhlari (1719 va 1701 sm!) va qo‘sh bog‘lanish (1640 sm™) bilan bog‘langan C=0
bog‘lanishlarining valent tebranishlari bilan bog‘liq signallarni o°z ichiga oladi. COO-dagi C=0 bog'lanishining assimetrik valent
tebranishlari sohasi 1587 sm da aniglandi. GK ning uglevod gismining C-O-C va C-OH guruhlaridagi CO bog‘lanishlarining
valent tebranishlari 12001000 sm~! sohada ko‘plab yutilish signallari ko‘rinishida, asosiy maksimumlari 1035 sm™ da nhamoyon
bo‘ladi (1-rasm).

1-rasm. Glitsirrizin kisulwotasining 1Q- spektri
Olingan kadmiy diglisirrizinatning 1Q-spektri GK ning 1Q-spektri bilan tagqoslash yo‘li bilan tahlil gilindi (2-rasm).
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45.0

2-rasm. Glitsirrizin kislotasining kadmiy bilan kompleksining 1Q- spektri.

Kadmiy diglisirrizinatning 1Q-spektrida COOH guruhlarining yutilish chiziglari 1700 sm* sohada, 1659-1550 sm*
sohada esa C11=0 va CO- guruhlari kuzatiladi. Ko'rinib turibdiki, GK tuzilishi asosan saglanib qolgan.

Kadmiyning 0,1% eritmasi bilan glitsirrizin kislotasi ta'sirlanganda, bufer eritma ishtirokisiz och sariq rang hosil giladi.
Bu esa kadmiyning kompleks birikma tarkibidagi migdorini aniglash imkonini beradi. Olingan natijalarning to'g'riligi va
aniqligini tasdiglash uchun induktiv bog'langan argon plazmali atom emission spektroskopiyasi (AES) usuli qo‘llanildi.

Tadgiqot natijalarini solishtirganda, natijalar bir-biriga mos kelishi gayd etildi. Sun'iy aralashmadan kadmiy (1) ionlari
och sariq rangli kadmiy diglycyrrhizinat Cd-R ko'rinishidagi reagent yordamida ajratildi. Olingan kadmiy diglisirrizinat suvda va
boshga organik erituvchilarda juda yomon eriydi. Bu xususiyat saponin kislotalarining ikki va uch valentli metall tuzlariga
xosdir. Cd-R ishqor eritmalarida juda yaxshi eriydi. O'rganilayotgan kompleks birikmadagi kadmiy (11) ionlarining migdorini
aniglash uchun AES usuli yordamida emissiya spektrlarining kalibrlash egri chizig'idan foydalanildi.

Xulosa va takliflar. Olingan natijalar asosida quyidagi xulosalarga kelish mumkin: Kadmiyning glitsirrizin kislotasi
(Cd-GA) bilan kompleks birikmasini olish usuli o‘rganildi. Olingan birikmaning fizik-kimyoviy xususiyatlarini o'rganish
natijalari keltirilgan. Cd-GK kompleksining tuzilishi 1Q- spektroskopiyasi bilan o'rganilib, olingan natijalar atom emission
spektroskopiyasi (AES) usuli bilan tasdiglandi.
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2,3-TRIMETILEN-3,4-DIGIDROXINOZOLON VA XINAZOLIN-4-TIONLARNI SINTEZI VA ULARNI
NITROLASH, ATSILASH REAKSIYALARI
Annotatsiya

Birinchi marta 2,3-trimetilen-3,4-digidroxinazolin-4-tion sintezi amalga oshirildi. 2,3-tri-va-pentametilen-3,4-digidroxinazolin-4-
tionlarni olish usullari takomillashtirildi. Shuningdek, birinchi marta 2,3-trimetilen-3,4-digidroxinazolin-4-tionlarga nitrlanish
reaksiyalari va atsil guruhini nitratlovchi aralashma bilan bog‘lash, nitrolanish va atsillanish reaksiyalarining qonuniyatlari
o‘rnatildi.
Kalit so‘zlar: Antranil kislota, laktamlar, fosfor oksixlorid, alifatik va aromatik aldegidlar, fosfitit kislotasi, 2,3-tri-,-tetra-,-
pentametilen-3,4-digidroxinazolin-4-bir, 2,3-polimetilen-3 ,4-digidroxinazolin-4-tionlar.

HUTPOBAHUE, ATTWJINPOBAHMUE 2,3-TPUMETWIEH-3,4-TUTUIPOXUHO30J0OH U XUHA3OJINUH-4-
THUOHOB
AHHOTanUs
BriepBble OCYLIECTBIICH CHHTE3 2,3-TpUMETHIICH-3,4-TUIUIPOXUHA30INH-4-THOHA. Y COBEpPIICHCTBOBAHBI METOJbI ITOIYYCHHS
2,3-Tpu-Ba-neHTaMeTHIeH-3,4- IMTUIPOXUHA30MUH-4-THOHOB.  Taioke BrepBble  2,3-TpuUMeTnIieH-3,4- TUrHAPOXUHA30IHH-4-
THOHBI TOJIBEPTHYTHI PEAKIMSAM HUTPOBAaHWS ¥ CBA3BIBAHMS AlMIIBHOM TPYIIBl HUTPYIOIIEH CMEChblO, YCTaHOBJICHBI
3aKOHOMEPHOCTH PEaKLUii HUTPOBAHHS U al[INPOBAHHS.
KnroueBbie ciioBa: AHTpaHWIIOBas KHCJIOTA, JIakTaMbl, Gochop okcuxiopua, anudaTHdeckue U apoMaTHYeCKHe allbIeTU/bl,
dbochuTrHOBAS KHUCJIO0TA, 2,3-Tpu-,-TeTpa-,-eHTaMeTUIICH-3,4- TUT | 1P OXUHA30JINH-4-0HBI, 2,3-noaumeTnieH-3,4
JIMTUIPOXUHA30THH-4-THOHBI.

NITRATION OF 2,3-TRIMETHYLENE-3,4-DIHYDROQUINAZOLONE QUINAZOLINE-4-THIONES
Annotation

The synthesis of 2,3-trimethylene-3,4-dihydroquinazolin-4-thione was carried out for the first time. Methods of preparation of
2,3-tri-va-pentamethylene-3,4-dihydroquinazolin-4-thiones were improved. Also, for the first time, 2,3-trimethylene-3,4-
dihydroquinazolin-4-thiones were subjected to nitration and acyl group binding reactions with a nitrating mixture, and the laws of
nitration and acylation reactions were determined.

Key words: Antranilic acid, lactams, phosphorus oxychloride, 2,3-three-,-tetra-,-pentamethylene-3,4-dihydroquinazoline-4-ones,
2,3-polymethylene-3,4-dihydroquinazoline-4-thiones.

B nocnenHue TOIBIB MHPOBOM MacIITabe Pe3KOo YBENUYHIOCH KOJIHYECTBO JICKAPCTBEHHBIX IPENapaToB Ha OCHOBE
reTepOLUKINYECKUX coeuHeHnH. K MX 4nCily OTHOCATCS XMHA30IMHOBBIE aJIKAJIOH/Ibl, X aHAJOTU U Mpou3BoaHbIe. Cpenu HUX
HaliIeHbl MHOJXKECTBO  IPEIAapaTOB  CAHTHMHUKPOOHBIMH, OaKTEPUUWAHBIMHM, LUTOTOKCHYECKUMHU, HHCEKTUIMIHBIMH,
GyHTHOUAHBIME, TepONIUIHBIMA M IPYTUMH aKTUBHOCTSAMHU. [l03TOMy MOMCK myTel cHHTe3a OHOJOTMYECKH AKTHBHBIX
MperapaToB HA OCHOBE TPH LHUKIMYECKUX XWHA30JIMHOBBIX ANKAIOWIOB, UX AHAJIOTOB M IPOM3BOJHBEIX SBISIETCS BEChMa
akTyaabHBIM. C Ipyroi CTOPOHBI HATMYNE HECKOIBKHX ITOTEHIMATBHBIX PEAKIIMOHHBIX IIEHTPOB JeNaeT HX HWHTEPECHBIMH B
TEOPEeTHYECKOM OTHOIEHNH. KpomeToro, cMHTe3 W XMMHYECKHE IPEBPAIICHNS aHAJIOTOB TPH IUKINYECKAX XHHA30JIMHOBBIX
AJIKaJONIOB, COAEPIKAINX SK30LHUKINUECKHI aTOM CephIB 4-M10JI0KEHH U XMHA30JIMHOBOTO IIUKJIa OYEHb MaJlo U3y4EHBI.

Iean: [ToaToMy HAMHOBUTH W3yYEHBI CHHTE3W HUTPOBaHKE 2,3-TpUMeTHIeH- 3,4- TUrHPOXUHA30IMH-4-THOHOB. [[11s1 31O
CHayama CIIOMOIIBI0 U3BECTHBIX METOJOB OBUIM  OCYIISCTBICHBI CHHTE3bl 2,3-TpH-, -TeTpa-,-IeHTaMeTuieH-3,4-
JUTHIPOXUHA30MuH-4-0HOB (1-3) KOHAeHcalMeldl aHTPaHWIOBOM KHCIOTHI C y-OyTHpO-, O-Balepo- ME-KaNpoOJaKTaMH B
MPUCYTCTBUH U Pocdopokcuxiopuna [1]:

(@)
COOH POCI
o : 1
+ (>)n O)n
Y A o

NH,
1-3, n=1-3
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Bzaumopeiicteuem 2,3-1pu-,-TeTpa-,-IeHTaMeTHICH-3,4- T APOXMHA30-IMH-4-0HOB C HeHTa cynbbuaoM gocdopa B M-
Kcuione B TedeHun 2,5-3,5 wacoB mnpu Ttemmeparype 150 °C Obuim momydensl  2,3-TpH-,-TeTpa-,-lICHTaMeTHIIeH-3,4-
JIMTUIPOXUHA30IHH-4-THOHBI C KOJIMYECTBEHHBIM U BhIxoaamu (75%, 78%, 84%) [2]:

(@] S

- o -
D)“ P,Ss / Mm-kcumos / 140 °C / 3-4 u B)n
— —

N N

1-3 n=1-3 4-6 n=1-3

Crenyer OTMETHTh, YTO HPOBEACHHE PEAKUMid B Cpela XOWIM M-KCHIOJIOB HE YBEIHYHMBACT BBIXOJ NPOIYKTOB. U3
BBILICYKA3aHHBIX COCAMHEHUH (4-6) 2,3-TpumerniieH-3,4-IUruaApoXuHa30nuH-4-THOH(5) ObUT HaMH IIOJY4YeH B IEpBbIC, a
METO/IbI CHHTEe3a 2,3-Tpu- U -IeHTaMUTeNeH-3,4- TUTHAPOXUHA30IHH-4-THOHOB OBLIH Y COBEPIICHCTBOBAHBL

Ilo fmaHHBIM M3  JIUTEPATYPHBIX HCTOYHMKOB  HHUTPOBAaHME MCXOIHBIX  2,3-TpU-TeTpa-,-TIeHTaMETHIeH-3,4-
JUrUApoXuHa3onuH-4-0H0B (1-3) cuurpyromeit (-3-0 °C) cmecbto (HNO3+H2SOs) mpoTekatroT B MSTKHX YCIOBUSIX C
oOpazoBanueM 6-Hutpomnpon3BogHux[1,3,4]. Tak kak moirydeHHbIE 6-HUTPO IPOU3BOAHUE SIBIAIOTCS BaKHBIMA CHHTO HAMH,
BOCCTAHOBJICHHEM KOTODPBIX IOJY4YCHbl 6-aMHHO TPOM3BOAHBIC. ANMIMPOBAHHEM 6-aMHHONPOM3BOAHBIX C pasIMYHBIMA
amnQaTHIeCKIMI apOMaTHIECKUMH aHTHIPUIAMH, XJIOPAHTUAPUAAMH KapOOHOBEIX KHCIIOT ITOJYYeHBI O-aIiiIpoOU3BOJHEIE, a
TaKOKe W3y4YeHBl PEeakKMM KOHJCHCALMHM C apOMaTHYECKHMH TeTePOLUKINYSCKUMH albJIeTHIAMH U TIOIyYeHbl COSIMHEHHS C
OakTepuIMOHBEIMU cBoWcTBaMH [4-6]. lcXoms W3 BBIIGU3IIOKEHHOTO, IIPEICTAaBIsI HMHTEpPEC CHHTE3a aHaloroB 6-
HUTPONIPOM3BOMHUX  2,3-TpuUMeTHIeH-3,4- IMTHAPOXUHA30IUH-4-0HOB  6-HUTPO-2,3-TpUMeTHIeH-3,4- TUTHAPOXUHA30IHH-4-
THOHOB. C 3TO0if HeNbi0 HaMU OBLIH MPOBEACHO HUTPOBaHUE 2,3-TpH-, -TeTpa-,-lIeHTaMeTHIeH-3,4- TUTHIPOXHUHA30IHH-4-THOHOB
C HUTPYIOLIEH CMECBIO B PA3JIMYHBIX YCIOBHUSIX.

TIpoBeleHHBIC HCCIEIOBAHUS IMOKA3ald, YTOBOTIIMYME OT KHCIOPOAHBIX aHamoroB (1-3) 2,3-tpumerusien-3-4-
JTUTHUAPOXUHA30IHH-4-THOHBI HEOOPa3yIOT COOTBETCTBYIOIINX 6-HUTPOU3BOAHBIX (7-9). IIpu 3TOM BMECTO peakMyi HUTPOBAHHS
MPOUCXOANT OKHUCICHHE THOKAapOOHWIBHOW TpyNmbl JOKapOOHMIBHOHW C 00pa3oBaHMEM WCXOAHBIX 2,3-TpH-, -TeTpa-, -
MEeHTaMeTHIIEH-3,4- U U APOXUHA30IMH-4-0HOB C KOJIMYECTBEHHBIMH BhIxoamu (90-93%):

o S
N HNO3; + H>SO
_ _
N N
1-3 4-6

Cﬁ@

DTOro BOPUTOTOM, YTO HUTPOBaHUE 2,3-TpUMETHIICH-3,4-TUrHAPOXUHA30IHH-4-THOHOB (4-0) HUTpYyMOLIEH CMEChIO B
OTIMYHE OT 2,3-TpUMETHIICH-3,4- TMTUAPOXUHA30IHH-4-0HOBIIPOTEKACTB P yTOMHAIIPABICHIH.

Toukocnoitayro xpomarorpaduro (TCX) ucronb30Baiu A7sT KOHTPOJIS 332 XOJOM PEAKIIMK U ONPEICICHUS YHUCTOTHI
NPOJYKTOB. Peakuuio mpoBOJWIM C UCIOJb30BaHMEM KaTtanutudeckoro koiamdecrsa HCl B tonyone B teuenne 30 muH. Bee
Ha3BaHHbIE COCANHEHHS JIETKO PACTBOPHUMEI B ITOJISIPHBIX OPTaHUYECKUX PACTBOPUTEIAX.

B UK-cnextpax coeannenwuii (3-5) npucyrcrByer noioca N-CH2 B o6mactu 1590 cM-1. Peskas nonoca, Haboqaemas B
nmuana3one 1230-1295 cm-1, cBsazana ¢ nP=0, a nonoca pactsixenns: P—C Bo3HukaeT B quanazone 730—760 cm-1. Bee gacToTsr
BaJICHTHBIX KoNieOanuii mpuBenensl B a0 2. Crnekrper AMP 1H coenunennii (3—5) 3amucanst B pactBopurerne IMCO-d6.

o o)
O—H

N I
):> +(CHnO + H—P=0 HCI D
N o—n H20 N

| O—H

H | |
2 3 CHrlT’:O
O—H

Scheme 3. Reaction with Paraforum

Q@—H
Q+R—c—H+H—P—o e >
! -H>O

o—H (? H
R—CH— P=o0O
o—H

R=3-NO,-CgH. (4)
R=4-NO>-CgH._ (5)

Cxema 4. Peakuusi ¢ apoMaTHYeCKUM AJIbAETHA0M.
Ta6auna 1: Bpemsi peakuiuu M NPOLEHTHBINH BHIX0/ 2 B Pa3JIHYHBIX YCJIOBUAX PeaKIUN

B

Xon

Karanuza

TOP UCTIONIB30BaAH

VYenosus

peaxiuu

Bpems peakunn

ypoxait

HCI

Tomyon/peduio

KC

2,5

85

HCI

Tonyon/pedito

89
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KC

5 HCI Tounyon/peduio 35 92

KC

B Toxryone 6e3 karannzaTopa 00pa3oBaBIIUICS MPOTYKT UMEIN XOPOIIUIA BBIXOJ], HO BPEMs PEaKIMU COCTABISUIO OT 3 JIO
3,5 9acoB, YTO 3HAYMTEILHO OOJIBIIIE.
Ta6auua 2: dnementuniii ananu3 u UK-nanuvie coequnennii (1-5)

Nej Mo OO6HapYKEHO IEMEHTHBIM aHATH30M Jannsie UK-criextpa B cm®
(opmyna (Calc)
C H N C P P P
=0 =0 o -C
1| CiHoN2O 69,46 4, 23, 17
66 55 35
2 | CioHuN0 65,28 5, 22, 17
51 36 85
3| CuHuiNO4P 55,15 4, 15, 16 12 10 7
72 94 75 20 60 66
4 | CigH20NsO6P 50,36 4, 14, 16 12 10 7
51 46 78 68 70 38
5| CisHa0N3O6P 50,16 4, 14, 16 12 10 7
71 46 95 43 20 87

MeTtoabl U MaTepHAJIbI
Cunre3 coeIrMHeHHs 1. Cmech M-HuTpoOen3anmpaeruaa (0,006 MOJIB), 2,3-tpumernien-1,2,3,4-
TeTparuapoxuHazanona-4 (0,006 mMonp) n GochUIHONH KUCIOTHI B CYXOM TOJIyOJIe TEPEeMEIIMBANIM 15 MHH IpH KOMHATHOU
TeMIeparype. TemIeparypa. 3aTeM TeMIlepaTypy IOBBINIAIH 10 KHIICHUS ¢ OOpaTHBIM XOJOJWJIBHUKOM B T€UEHHE 3,5 4acos.
Peaxuuto xoHTpospoBanu ¢ nomomnsio TCX. [ocie 3aBepIueHus peakiuy TOJIYoJ YAAISUTH IIEPErOHKOM U OCTATOK OYHINAIIH C
MOMOIIBIO KOJIOHOYHOI Xxpomatorpadun (5:4, Oenzomrekcan). Beixox coenunenus 4 cocrasmster 1,87 r (88%), T. mi. 168-
171°C. Rf 0,51 (5:3, OeH30m:rekcan).

Cunre3 coegunenusi 2. Cmecy n-uurpobensansaeruna (0,03 monb), 2,3-tpumerwien-1,2,3,4-retparuapoxuHacaion-4
(0,03 monp) U pocduaHON KUCTOTHI B CYXOM TONYOJIE MepeMeluBaiy 12 MUH IpU KOMHATHOHW TeMmeparype. TeMIeparypa.
3aTeM TeMIepaTypy MOBBIIIANU O KUIEHHS ¢ OOpaTHBIM XOJOAWIBHHUKOM B TedeHHE 4 JacoB. Peakimmio KOHTpOIHMpOBamu c
nomompio TCX. [locie 3aBepuieHUs] peaknud TONYOJ yOANSUIA MEPETOHKOW M OCTATOK OYWIIANIH C TOMOIIBI0 KOJOHOYHOM
xpomarorpaduu (5:3, Oenzomrekcan). Beixox coemmnenms 5 cocraBmser 2,01 r (88%), T. m1 169-172°C. Rf 0.4 (4:3,
OEH30JI:TeKCaH).

2,3-Tpumerniien-3,4-quruapoxuna3zonun-4-on (1). B kpyrio noHHylo konOy eMKkocTbio 250 MJI OCHAIleHHBIM C
00OpaTHBIM XOJIOJWIBHUKOM MoMenianu cMech 26r (0,18 monp) aHTpaHmioBoit kucnots! u 23,15t (0,25Momnb) y-OyTHponakTaman
B TeueHHH | Yaca w3 KamelbHON BopoHkH no6aBistau 85,75t (0,545Moib) hochopokcuxiopuaa. 3aTeM peakMOHHYIO CMECh
HarpeBaly Ha BoJsAHOI Oane (97-99 °C) B TeueHnn 2 4acoB. PeakIMOHHYIO CMeCh OXJIaXKIAlld W BBUIMBANM Ha Jed. [lpu sTom
TEMIIepaTypa pPEaKIHOHHOW cMecH Tpuiep)kuBanach npu Temneparype 0-4 °C. [locie momHOTO pa3loXEHHS PEaKIHOHHON
cMecH HeliTpann3oBanu 25% HbeIM pacTBopoM ammuaka 10 pH=8-9. Illenownoit pacTBop 3 pa3a s3KcTparupoBaiy XI0pohopMoM (
3x100M1), 9KCTPAKT MPOMBIBAIIM BOJOW M CYIIMIN HAJ OC3BOAHBIM CYIb()AaTOM HATPHA. DKCTPAKT OTHMIBTPOBAIH U XJIOPOhopM
OTroHsUIM B BakyyMme. Brixon ocrarka 32,5r. Ilepekpucramnmm3anueil n3 peaknnoHHOro ocratka monydmnd 28,25t (80%) 2,3-
TpuMeTiiIeH-3,4-muruapoxunazonui-4-ona (1). T 115-116°C (rekcan). Rf=0,73(A).

2,3-TerpameTniieH-3,4-TMTHAPOXUHA30JIOH-4-0H(2)  AHJIOTMYHO  BBIIICONMCAHHONH  METOIWKE W3  CMecH
331(0,229Mo11b) anTpaHmwIoBOl KucioThl, 33,1t (0,33Mons) §-anepomakrama u 123t (75Mn) (p=1,675r/cm®) (0,794 Mob)
(bocdopoxcuxnopuaa 6pUI0 MONYUEHO BeliecBo-2 € BbixooM 38r (83%). Tmur. 97-101 °C, Rf=0,87(A).

2,3-IlentameTwiien -3,4-TUTHAPOXUHA30J10H-4-0H(3) AHAJIOTMYHO BBINICONMCAHHONW MeETOAWKE W3 cMecH 67,55T
(0,455monp) anTpaHmnoBoil kucnotel, 83,45r (0,675 monb) e-kanponaktama um 250,8r (145mm) (p=1,675r/cm®) (1,54Monb)
(bochopoxcuxopuaa GbUIO0 MONYYEHO BEIIECTBO-3 CBBIX0AOM 56,751 (58%). Trn.95-97 °C. Rf=0,62(A).

HutpoBanus 2,3-rpumMeTnien-3,4-muruapoxuna3onnd-4-tuona (4) Ipu nepemeninBannu u oxnaxaeHuu no 0-3 °C
pactBopsutn 0,58r (2,87MMmonb) 2,3-TpuMeTHieH-3,4-AUruAPOXUHA30IMH-4-THOHa (4) B 21MJI KOHI. CEpHOl KHCIOT K
PEaKIMOHHOI CMECH MNpH SHEPrUYHOM IMEepeMEeIIMBaHHM M 100aBmsid mopuusiMu  Hutpyromyo cmech (0,45M1 HNOs
(p=1,34r/cm®)+0,70Mn  H2SO4(p=1,84r/cM%)) CTakoif CKOpPOCTBIO, YTOOBI TeMINepaTypa peakIMOHHOH cmecu Obima 0-6°C.
IlepememmBamun B Teuenne lu mpu 5-10 °C.ppummBamm Ha Jnen. [locie TOMHOTO pa3ioKEHHsS PEAKIHOHHOW CMecH
HelTpammzoBamn 25% HuUM pactBopoM ammmaka no PH=8-9. Illenmounoit pacTBop 3 pa3a 3KCTparupoBaid XJIOpOGHOPMOM
(3x100M11), SKCTpPAaKT NPOMBIBANTM BOXOW M CyMIMIM Hajx O€3BOJHBIM CyTb()AaTOM HATpHs. ODKCTPAKT OT(QHIBTPOBAIN H
xJopodopM OTroHsUI B Bakyyme. Brixon octatka 0,61r. Ilepexpucrammmsarnueii u3 rekcana nomydmwm 0,62r (96%) 2,3-
tpuMeTiieH-3,4-muruapoxunasonuH-4-ruona(l). Tmn=113-115 °C. Rf=0,73(A).

HutpoBanue 2,3-terpamerniien-3,4-quruapoxuna3zonnn-4-tuona (5) K pacreopy 0,62r(2,87mmons) coenunenus (5)
B 21 MJI KOHIIGHTPUPOBAHHOM CEPHON KUCIOTHI MPH oxnaxkaeHuH 10 0 °C 1 SHEPrHYHOM NepeMeIINBaHIN J00ABISIIH HOPLHSIMH
nutpytomyo cmech (0,25Mn1 HNOs (p=1,34r/cm3)+0,3mn H2SO4(p=1,84r/cM%)) C Takoif CKOpOCTBIO, YTOOBI TemIeparypa
peaknnonHOK cMmecu Obuta 0-5 °C. IepememmBanu B TedeHue 14 mpu 5-10 °C, BbUTMBaANHM Ha Jied, OCTATOK OT(HIBTPOBAIIH,
NpOMBIBAIM BOJOM wuCymumi. [locme mepekpucraumsanun w3 rekcana nomyamnmun  0,56r(97%) 2,3-tpumernnen-3,4-
JMTUPOXUHA30IHH-4-TroHa (2). T.96-100 °C, Rf=0,85(A).
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HurpoBanue 2,3-nenramMmerniieH-3,4-1urugpoxunasonon-4-tuona (6) K pacrsopy 0,66r (2,87Mmouns) coenunenus (6)
B 21MJI KOHI. CepHO#l KUCIOTHI npu oxiaxaeHuu 10 0 °C u dHEPrUYHOM MEepEeMEIIMBAHUK J00aBISIN HUTPYIOILYIO CMECh
(0,25m HNO3 (p=1,34r/cm®)+0,33mr H2SO04(p=1,84r/cm3)) € Takoit ckopoCTbIO, 4TOOBI TEMIIEPATYPA PEAKIIMOHHOI cMecH Obuta
0-5 °C. IlepememuBany B Teuenne 14 5-10 °C, BUIMBAIM Ha JI€, OCTATOK OT(HIBTPOBAIIH, IPOMBIBAIN BOJOH, Cymmm. [Tocie
HepeKPUCTAINIH3ANNY U3 Tekcana noxyunian 0,56r (95%) 2,3-nenramerminen-3,4-quruapoxuna3oianH-4-ona (3). T 93-98 °C.
Rf=0,64(A).

BeIiBoabI. 3aTeM peakIMOHHYIO cMech oXJiaxaand, gobasumu 90mi (10%) pacTBop TMAPOKCHIA HATPHUS U OCTABISLIN Ha
1,5 gac. BemaBmmii ocaiok oTGUIBTPOBAIN, IPOMBIBATIH BOJOH N0 HEHTpPaAIbHON peakuuy U CyuIwin. Beixox npoaykra 5,64r
(74%) (rexcan).

[{enouHoit pacTBop 3 pasa skcTparupoBanu xiaopopopmomM (3x100mMi1), IKCTPAKT MPOMBIBAIN BOIOH M CYIIMIA Hal
6e3BOJHBIM CyJb(aToOM HATpHs. DKCTPAKT OTGHIBTPOBATH U XJIopodopM OTroHsIM B Bakyyme. Beixom ocratka 0,51r.
Iepexpucranmzanueii u3 rekcana nomyawn 0,5t (95%) 2,3-tpumerunen-3,4-TMruAPOXUHA30INH-4-0Ha.

[MepemenmBamyu B Teuenne 1u 5-10 °C, BbUMBANIM Ha Jiell, OCTATOK OT(QMIGTPOBAIH, IPOMBIBAIN BOJOH, CYIIIIH.
Tocne nepexpucramm3anmy n3 rexcana noxyamnm 0,6r (98%) 2,3 -nenrameruien-3,4-IMTHAPOXUHA30INH-4-0Ha.
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RESEARCH OF THE PROCESS OF OBTAINING AMMONIUM POLYPHOSPHATES BASED ON EXTRACTION
PHOSPHORIC ACID FROM PHOSPHORITES OF CENTRAL KYZYL KUM
Annotation

The purpose of this work is to study the process of obtaining prolonged action of condensed phosphates (ammonium
polyphosphates) based on extraction phosphoric acid from phosphorites of the Central Kyzylkum. The optimal technological
parameters of the process have been established; the influence of temperature and ammonia supply rate on the neutralization of
concentrated extraction phosphoric acid has been established.

Key words: condensed phosphates, ammonium polyphosphate, ammonia, degree of polymerization.

MARKAZIY QIZILQUM FOSFORITLARIDAN OLINGAN EKSTRAKSION FOSFOR KISLOTA ASOSIDA
AMMONIY POLIFOSFATLAR OLISH JARAYONINING TADQIQOTI
Annotatsiya

Ushbu tadqiqotning maqsadi Markaziy Qizilqum fosforitlaridan olingan ekstraksion fosfor kislotasi asosida uzoq muddat ta’sir
etuvchi kondensirlangan fosfatlarni (ammoniy polifosfatlar) olish jarayonini o‘rganishdan iborat. Jarayonning magbul texnologik
ko‘rsatkichlari, harorat va ammiak bilan ta’minlash tezligining konsentrlangan ekstraksioni fosfor kislotasining bilan
neytralantirishga ta’siri aniglandi.

Kalit so‘zlar: kondensatsiyalangan fosfatlar, ammoniy polifosfat, ammiak, polimerlanish darajasi.

HUCCIEJOBAHUE MNPOLECCA NOJYYEHUSA NTOJTUPOCPATOB AMMOHUA HA OCHOBE
3KCTPAKIIHOHHON ®OCD®OPHOM KUCJAOTHI U3 ®OCPOPUTOB HEHTPAJBHBIX KbI3BLJIKYMOB
AHHOTanUs
Llenplo HacTosimield paboTHI SABISETCS H3y4YEHHE IPOIecca MOIYy4YEeHHs IPOJOHTHPOBAHHOIO JEHCTBUS KOHJCHCHPOBAHHBIX
tdochatoB (monmmdocdaTroB aMMOHHS) Ha OCHOBE IKCTPAKIHMOHHOW (ochopHOH KuCIOTHI u3 ¢ochopuroB LleHTpanbHBIX
KBI3BIIKYMOB. Y CTAaHOBJICHBl ONTHMAJIBHBIE TEXHOJIOTMYECKHE IapaMeTphbl IPOIecca, BIMSHUE TEeMIIEpaTypsl U CKOPOCTH

MOIa4y aMMHUaKa Ha HeHTpanu3anuio KOHIEHTPHPOBAHHO SKCTPAKINOHHOH (OCHOPHOH KHCITOTHI.
KioueBble c10Ba: KOHACHCHPOBaHHbIC (ochaThl, moaudochar aMMOHNSI, aMMHUAK, CTETICHb TIOJMMEPHU3AIHH.

BBenenmne. B nameii pecrryonmke psn GyHIaMEeHTAIBHBIX HAyIHBIX-UCCIIEA0BATEIbCKIX PAOOT MOCBSIIEHBI ITOIYICHAIO
KOHIIGHTPUPOBAaHHBIX (PocHOpHBIX yHOOpeHHiI Ha OCHOBE MECTHOTO Chipbsi. OfHAKO B HHMX Mall0 BHUMaHHsS YICJICHO
KOHIEHCHPOBAaHHBIM (ocdaTam, obnamarommmu cnernuduieckuMy, o CpaBHEHUIO ¢ opTodoctaramu, cBolicTBaMU. 3HaUECHHE
e KOHICHCUPOBaHHBIX (hochaToB B MeTabOIM3ME pacTeHUi BecbMa BearKo. Cpean HUX HauOoJIbIlee pacpoOCTPaHEHHE B MUPE
MOJTYY/IIH, OCHOBBIBAIOIIECS Ha o ochaTax aMMOHHS, KOMIUIEKCHBIE yaooperus [1].

0O030p smreparypnl. KonnencupoBanHble (ochaTsl NPUMEHSIOTCS B PAa3IMYHBIX OOJIACTSIX TEXHHKH, CEIbCKOM
XO3SIHCTBE, OBITY. DTO OOJBIIOI KJIacC HEOPraHMYECKHUX IOJMMEPOB, 00JIafaloINX Ype3BbIUaiiHO 6OTraToil M CI0XKHOI XUMUEH,
HMEIOIHX, KaK U GOJIBIINHCTBO HEOPIaHWYECKUX MOJIMMEPOB, CJIOKHBIC XUMHUYECKHE CBSI3U [2-4].

Tommdocdarsr aMMOHUS yXe AaBHO M IIMPOKO HCHONB3YIOTCS B KAaueCTBE aHTHUIIMPEHOB, CPEJCTB ITOXKApPOTYIIECHHUS,
MHIIEBBIX 100aBOK U T.A. [5, 6]. B mocinennue roapl mommdocdaTsl aMMOHHS C KOPOTKOH IIEMbO, KaK ajlbTepPHATHBHBIH
UCTOYHUK 3(QQEKTHBHBIX (GochaTHBIX yHoOpeHHH, BCe 4dalle HCIOIB3YIOTCS B KadecTBE AalbTEPHATHBHOTO MCTOYHHKA
3¢ pekTHBHBIX HOCATHBIX yIOOPSHUI. IPUMEHSIETCS B CETbCKOM XO3SIMCTBE JUTsl YBEJIMUCHUsI JOCTYIMHOCTH (ocdhopa B 1ouBe u
HOBBIICHUS 3G QEKTHBHOCTH HCIOJIBL30BaHMs GochopHBIX ynoopeHuii [7]. B memom, korna noiangocdars! BHOCATCS B IOYBY, OH
HEe MOXET HalpsMyI0 yCBAaWUBaThCS PACTEHMSAMHU 1O TEX IIOp, IOKa He OyJeT MOCTENEeHHO TMIPOJIM30BaH 10 oprodocharos.
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[Mockoneky mnonudochar obmagaer CBOWCTBOM MeIIEHHOTO BbICBOOOXKICHHs [8], mpumeneHue monudocharoB aMMOHHS
3HAUUTENFHO CHIDKAaeT (ukcanuio (ochopa B IMOUBE M yBEIUUUBACT JOCTYNMHOCTH (hocopa B mouse. [losTomy nmpumeHeHue
nomudocdaTHbIX yIOOpEeHNUi B CETBCKOM X03SIHCTBE MPUBIEKIO OOJIBIIOE BHUMAHHUE.

Mertoab! uccnenoanmii (Research Methodology). Huxe npuBoastcst pe3ynsTaTsl UCCIEIOBAHUN 110 HEUTpanu3auu
ynapenHoit D®K u3 pocdopuros LK razoobpasHpiM amMMuakoM. J[1isi IpOBEIEHUS OMBITOB B KAYeCTBE MCXOMHBIX PEarceHTOB
HCIIONB30BAIN YIIApEHHYIO KHUCIOTY, MoiydeHHyto peruapatamueit D®K nHa ocHoBe docdoputor LK, crexyromux cocraBos,
Mmacc. % (tabm. 1)

Tabauna 1
Xumnyeckuii cocrap ynapennoii I®K, %
CozepkaHne KOMIIOHEHTOB, Macc. %
No 2 M
P20s o Ca o 9 Fe203 Al203 SOs3 F
0,8 15 51 0,2
1 56,4 7 s 1,36 151 0
1,0 2,8 4,9 02
2 60,35 2 3 1,58 17 4 4

OmBITH MPOBOJIMIN B KBAPLEBOM PEaKTOpe, CHAOKEHHOM JIOMACTHON MEIIaIKoH, TepMOMETPOM U TPYOKOH 1ns momadu
NHs 1oz cioii KHCIOTHI.

Pacxon razoo0pa3Horo ammmaka peryidpoBaiu pacxompomepoM PM-0,6. BXxomHpIMH BapeHpyEeMBIMH MEPEMEHHBIMH
CIy)KWJIM pacxoll aMMHaka W IIPOJOJDKHTENIBHOCTh aMMOHH3alMH. B KadecTBe BBIXOAHBIX IIapaMeTpOB OBUIM BHIOpaHBI
TeMIeparypa B peakTope , cojgepskaHme amMMuaka B NPOAYKTe, cTeneHb nomuMepusanuu P20s n pH mmaBa mommdocdara
amMMoHMs. Pu3HKo-XUMHUYECKHe CBOHCTBA oM ocdaTa aMMOHHS H3y4ald 110 H3BECTHOH METOIUKE.

PesyabTaTtel U obcyxnenue (Analysis and results). C menpio ycTaHOBICHHS B3aWMOCBSI3W BXOJHBIX M BBIXOJHBIX
HapaMeTpoB Mpolecca aMMOHH3AIMHU IIPEBAPUTEIILHO MPOBEIM SKCIICPHMEHTHI 110 BIUSHUIO CKOPOCTH MOJAYM aMMHAaKa Ha
M3MEHEHHE TeMIIEpaTyphbl peaKIHOHHON MacChl BO BpEMEHH TP HEM3MEHHOH HadanbHOU Temneparype ucxonsHoi DOK (80°C) u
Macce DDK. [Ipu 3ToM PHUKCHPOBATIOCH BpeMs, 32 KOTOPOE NOCTHIacTCsl MaKCHMAaJbHOE JJIS 3aJaHHBIX YCJIOBHI 3HAYCHUE
TEeMIIepaTypbl Cpelbl M CyMMapHas IHpOJOJDKUTENBFHOCTh IIpollecca, obecnednBaromias ompeselieHHoe 3HaueHune pH 1aBa
nomudocdaTroB aMMOHHS.

W3 manHeIX Tabn. 2 criexyer, 4to mpu pacxoge NHs 6,0-10° m%/c B peakTope NMpOHMCXOAUT POCT COOTBETCTBEHHO
temmeparypsl cpeasl oT 80 mo 165-200°C 3a 640-600 cex. misi KHCIOT ¢ KOHIEHTpammed 56,4-60,35 % P20s. ITo mepe
nosbiuenus pacxoaa NHz g0 10,0-10° m%/c Bpems goctuskenus pH ymensmaercs ot 780 1o 120 cek. C Bo3pacTaHHEM CKOPOCTH
MOa41 aMMHUaKa MaKCHMaJIbHO JOCTUTAaeMO€e 3HAUCHUE TEMIIEPATypPhl YBEIHINBACTCS.

WutencuBHOE TOTJOIIeHHEe aMMHuaka (GochopHoil kucmoToir Habmomaercs npu Temmeparype 200°C mo 3nauenus pH
masa 2,7-2,9. JlanpHelinee yBeandIeHHe TPOTODKUTEIFHOCTH aMMOHM3AIUH HE IPUBOJMT K CYIIECTBEHHOMY IOBBIIIeHHIO pH.
[Tpu manpHeieM MOBHIIEHUH TeMIepaTypsl Bbime 250°C mponuCcXOANT CHI)KEHHE CKOPOCTH IOTJIOLIEHHsT aMMHUaka, Ho Ooee
WHTEHCUBHO 00pazyrorcs moupopmsl P20s.

Tabmuma 2
IMapameTpsl mporiecca HelTpanu3anuu ynapeHHoit 9PK razoo0pa3HbM aMMHAKOM

Pacxon Tponomku- Kosnuecrso pH MaxkcumyMm focturaeMoin
ammuaka, V-10° m%/c TEJbHOCTh aMMOHH-3a1iH, T. C [OJJAHHOT0 aMMHaKa, T miaBa TeMIIepaTypsl t max °C

Konnenrpamus ymaperHoit DDK — 56,4% P20s

6,00 780 33,90 3,30 165

7,80 390 20,15 3,30 190

10,0 180 13,40 2,90 220

12,60 140 12,60 2,80 230
Konnentpanms ynapennoii 30K — 60,35% P20s

6,00 730 31,00 2,80 200

7,80 290 18,05 2,80 240

10,0 170 13,20 2,80 240

12,60 120 11,30 2,70 240

C nenpio yCTAaHOBIJICHUS BIMSIHUS TIApaMeTpPOB IIpoIlecca HEHTpalaHM3allii Ha COCTaB M CBOWCTBA IuIaBa moimdocdara
AMMOHHS JTJIbHEHIIIME OTBITHI IPOBOIUIIM, TJIABHBIM 00pa3oM, PH pacxoje aMMHaka Ha KOHIeHTpupoBanHOit DDK He menee
7,0-10°° mM%c u Temmneparype DDK, nonasaemoii Ha ammonm3anHo, 80-100°C Kak ¢ BHEIIHMM MOJIOTPEBOM, TaK U O€3 HETO.

Pe3ynbTaThl 3KCIEPUMEHTOB TpeacTaBieHbl B Tabu. 3 u 4. Kak BumHO u3 Tabn. 3 u 4. CKOpOCTh MOJAYM aMMHaKa M
MPOJOJDKATENEHOCTE TpOIecca OKa3bIBAIOT CYIIECTBEHHOE BIMSIHHE HA XapakTep oOpa3oBaHHS M KOHEYHOE COIEpIKaHHE
nonudopm P20s. CrieyeT Mog4epKHyTh, YTO MPH CKOPOCTH MOjauu aMMuaka Bbime 7,010 M%/c u BBICOKHMX TemmepaTypax B
peaktope (250°C wm BbIIIe) HEWTpaaM3aIMs KHCIOTH aMMHAKOM IIPOTEKaeT O4YeHb OYpHO C MHTEHCHBHBIM BCIICHHBAaHHEM
KHUIKOU (a3bl M Aaxe ee BRIOPOCOM U3 peaKTopa.

B nccrenoBanHOM Amana3oHe BapbHPOBAHUS MapaMeTPOB IMpoIecca aMMOHU3ALMK 00pa3yloTCsl IUIaBhI MOIH(pOoCchaToB
aMMOHHMS, OONamaroye yIOBIETBOPUTEILHBIMU DPEOJIOTMYECKUMH XapaKTepUCTUKaMH. [IIaBbl COXpaHSAIOT TEKy4ecTb M0
temmeparypsr 130-140°C.

Tabnuua 3
BnmsiHre mapaMeTpoB HeHTpanu3aniy yIIapeHHOH KHCIOTH! ra3000pa3HbIM aMMHAaKOM Ha COCTaB U CBOMCTBA IIaBOB
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Copepsxanue, macc. %
P Ilpononoxu- Te Cr Cone
Bpems prkaHue
acxox TEJTBHOCTH AMMOHH- pH cpest MIiepa-Typa erieHb somHopacT-
avMMHaka NPOILIECCOB, HeliTpamu- P P TOJIIMEpH-
5 3 3aLUH, CEK. o N o BOPHUMBIX (hopM
V-10° m/cex ceK 3anun, °C 205 o6 205 opro sauuu, % PoOs, mace. %
Konnentpamms kucnorst 56,41% P20s
1 270 180 3,80 0 3 52,78 29,91 12,10 40,19 90,72
2 280 160 3,70 0 3 52,96 28,87 12,06 42,26 90,16
7 24
3 s 300 190 2,90 0 53,18 28,12 11,87 47,13 89,37
4 350 210 3,40 0 % 53,30 19,26 10,39 50,82 88,63
5 400 220 3,50 0 % 53,49 19,47 11,94 52,44 88,39
6 230 130 3,75 0 2 53,38 29,62 12,10 44,52 89,91
7 250 150 3,70 0 3 53,57 26,63 12,06 50,29 89,20
1 25
8 0 300 180 3,70 0 53,81 26,02 11,87 51,65 88,13
9 380 200 2,90 0 % 54,02 19,26 10,39 64,34 86,78
10 450 200 3,30 0 % 53,96 19,47 11,94 63,92 86,42
1 600 280 3,50 0 % 55,02 14,70 12,10 73,28 85,64
12 650 350 2,90 0 % 55,14 14,05 10,95 74,52 83,72
13 12,60 700 360 2,90 0 % 55,63 12,94 10,91 76,74 81,36
14 750 320 3,50 0 z 56,09 12,64 11,98 717,46 79,45
15 800 300 3,40 0 2 56,37 11,17 11,94 80,19 77,29
Tabmuna 4
Brnusiare mapameTpoB HEHTpanu3aluy YIapeHHON KUCIOTHI Ta3000pa3HbIM aMMHAKOM Ha COCTaB M CBOICTBA IITABOB
Conepixanue, macc. %
TTpo B T c Cone
Pacx pxaHue
JOJIOKHA- pems P emriepa-Typa TCTICHb
0l aMMHaKa N BOJHOPACT-
V- 10_5 M3/ce|< TEIBHOCTH aMMOHH~ H Cpebl HEUTpaIn- H H TIOJTMMEpH- BOPHMBIX Cl]()pM
TIPOIIECCOB, CEK 31U, CeK. 3aun, °C 205 o610 205 opro 3armn, % P20s, nace. %
Konnenrpanus kucnots 60,35% P20s
250 180 3,90 220 53,14 27,64 12,15 47,98 88,21
780 270 160 3,70 230 54,07 27,01 12,11 50,04 87,56
' 300 190 2,90 240 54,91 26,29 10,92 52,13 87,39
350 210 3,50 250 55,43 25,02 12,05 54,86 87,02
330 220 3,75 220 54,05 27,11 12,13 49,84 86,73
350 220 3,70 230 54,49 24,09 12,09 55,79 86,57
10,0 380 230 3,90 240 54,86 22,29 12,04 59,36 86,31
410 200 3,70 250 55,91 18,79 11,97 66,39 86,14
460 200 3,60 250 56,05 18,94 11,95 66,21 85,98
0 600 280 3,40 270 56,17 13,39 12,01 76,17 81,17
1 650 350 2,80 260 56,38 12,58 10,71 77,69 78,43
12,60
2 750 360 2,80 270 56,61 12,05 11,03 78,71 78,32
3 800 320 3,30 270 56,50 10,34 10,68 81,70 77,65

M3meHeHue coepikaHusi 00pa3yromuxcst KoHAeHCHpoBaHHBIX Gopm P20s ot TemnepaTypsl B peaktope u pH npoaykra
TIOKA3bIBAIOT, YTO TIPH TIOBBIMICHHH TeMmrepaTyps! oT 220 no 270°C Bo BceM HHTepBasle M3ydeHHBIX pH BemeT K yBeIMYEHHIO
crenenn Kousepcuu P20s. Ilpudem, ckopocTh 00pa3oBaHUs KOHACHCHPOBAHHBIX (OPM IPU OAMHAKOBBIX TeMIIepaTypax
Bo3pactaet ¢ yBenmuenneM pH masa. I1pn m3mepenun pH mmaBa ucnonszoBamu 10%-HbI pacTBOpP, TOCKOJIBKY C YBEIHUCHHEM
KOHIIeHTpaluu pactBopa 6onee 10% ero pH mpaktuuecku He M3MEHseETCs, TO ecTh npubamwkaercss k pH camoro mnasa. Ilpu
TIOBBIIICHUH TeMIepaTypsl B peaktope no 270°C u pH -3,5 oGpasoBanme mommdopm P20s mporexaer Gonee MHTCHCHBHO
(xo3ppunment nomumepusauuun P20s nocruraer 81%), yem mpu temmneparype 220°C (torma kak mpu 200°C u tom xe pH
ko3¢ ¢unuent nommepusanun P20s5 cocrasnser Beero 40%).

Ha ocHOBaHUUM 3KCIIEPUMEHTANbHBIX AAHHBIX ONTHUMAJIbHBIM CJIEJYET CUMTATh PAacxo] aMMHaKa 10,0-10"° m3%/c, uTo
obecrieunBaeT TpH HeWTpammzanuu noxporperoi mxo 95-100°C ymapennoit D®K ¢ konnentpamueit 56,41% P20s mogbem
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Temmeparypsl cpensl g0 240-245°C 3a 70 ¢ u goctikenue 3Hadenus pH mmaBa 3,5 3a 250-300 cek. mpu creneHH
nonumMepuzanuu P20s e Huxe 52%.

Jns ycranosneHust (asoBoro cocrtaBa miaBa mnonudocdara aMMOHHS, OOpa3yIOLIErocss NMpH HEHTpalU3aLMK
koHueHtpupoBaHHoil DPK u3 dochopuros LleHTpanbHbix KbI3BUIKYMOB ra3000pa3HBIM aMMHAKOM, MPOBEICHBI C MOMOIIBIO
peHTreHorpaMIecKux MeToI0B aHanusa (puc. 1).

PentreHorpamma momudocara aMMOHHWS, THONydeHHoro myTeM Helirpammsanmu  60,35%-moit 1o  P20s
9KCTPAKIMOHHOW (OCHOPHON KHCIOTHI Tra3000pa3sHbIM aMMHAKOM, KPOME MHTCHCHUBHBIX ITUKOB, XapaKTEpHBIX UL
BBIIIEYKA3aHHBIX COJICH, MMEET PsiJi HOBBIX MakCUMyMOB — mosudocdaros ammonust - (NHs)2H2P207 - 5,5096; 3,4750; 3,1079 A
u (NH4)sHP207 - 5,6785 A, monoammormiipochara - NHaH2PO4 - 5,2128; 4,2664; 3,70 A, xenesa u amioMHHHS EPEMEHHOTO
coctapa mupodocdara - (Fe,Al)NHaP207 - 3,92 A, maruunitammonnitbocdara - MgNH4POs4 - 4,7567 A, cynsdarta ammonmus -
(NH4)2S04 - 3,0414; 2,92; 2,63; 1,9953 A u cynshata xanemus CaSO4H20 - 2,48; 2,22 A,

5,5096

1,9953

VL“VA\JW' PO G o

T T T T T T T T T
10 20 30 0 50 60 70 80 % 100 110

Position |°20) (Copper (Cu))

Puc. 1. - Penrrenorpamma nosiugocdharoB aMMOHUS

BoiBoabl. TakuMm 06pa3oM, pe3ysbTaThl BIMSHHS TEMIIEPATYpbl, CKOPOCTH IOJa4Yd aMMHaKa Ha KHHETHKY
HelTpaM3aluy ra3000pa3sHbIM aMMHAKOM KOHLICHTPUPOBAHHOM 3KCTpakUHOHHOW (ocdopHoit kucimoTsl u3 docdopuros 1K,
cozeprkaiux 52-56% P20s u crenenb kouBepceuu P20s cocrasnset 47-81%.
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Umumiy va noorganik kimyo instituti “Kolloid kimyo va sanoat ekologiyasi” laboratoriyasi mudiri Eshmetov 1.D taqrizi asosida

UGLEROD NUQTALARI BILAN BEZATILGAN UCH O‘LCHAMLI TARTIBLANGAN TITAN DIOKSIDINING
SINTEZI VA OPTIK XOSSALARI
Annotatsiya

Global energetika ingirozi va atrof-muhitning ifloslanishi bugungi kunning asosiy muammolaridir. Ushbu muammolarni hal
qgilish uchun yuqori samarali katalizatorlarni sintez qilish va ularning xossalarini o‘rganish muhim ahamiyatga egadir. Uglerod
nugqtalari kiritilgan uch o‘lchamli tartiblangan titan dioksid makrog‘ovak CDs/3DOM-TiO2 fotokatalizatori muvaffatgiyatli
sintezlandi. CDs/3DOM-TiO: katalizatorining strukturaviy va optik xossalari o‘rganildi.

Kalit so‘zlar: Uglerod nugtasi (CDs), uch o‘lchamli tartiblangan titan dioksid makrog‘ovak (3DOM-TiOz), Zol-Gel, Shablon,
Solvotermik usul.

SYNTHESIS AND OPTICAL PROPERTIES OF THREE-DIMENSIONAL ORDERED TITANIUM DIOXIDE
DECORATED WITH CARBON DOTS
Annotation
Global energy crisis and environmental pollution are the main problems of today. To solve these problems, it is important to
synthesize highly efficient catalysts and study their properties. Carbon dots decorated three-dimensional ordered titanium dioxide
macroporous CDs/3DOM-TiO2 photocatalyst was successfully synthesized. The structural and optical of the CDs/3DOM-TiOz
catalyst were studied.
Key words: Carbon dots (CDs), three-dimensional ordered titanium dioxide macroporous (3DOM-TiOz), Sol-Gel, Template,
Solvothermal method.

CHUHTE3 M ONITUYECKHUE CBOVCTBA TPEXMEPHO YIIOPSIZIOYEHHOI'O IMOKCHJIA TUTAHA,
JEKOPUPOBAHHOTI'O YI'JIEPOAHBIMU TOYKAMUA
AHHOTAIUsA

I'mobanbHbI HEPreTHUeCKHi KPH3HC U 3aTrPI3HEHUE OKPYKAIOIIeH Cpebl SBISIOTCS OCHOBHBIMU MPOOJIEMaMi COBPEMEHHOCTH.
Jns perieHus 3TUX HpoOJIeM, BaXXHO CHHTE3MPOBATh BHICOKO3()(EKTHBHBIC KaTalM3aTOPbl M H3YYHTh MX CBOWCTBA. bbutn
YCHENIHO CHHTE3MPOBAHBI (POTOKATAIM3ATOPEl C YIIEPOAHBIMU TOYKAMH, JEKOPHPOBAHHBIE B TPEXMEPHO YIIOPSAOYCHHBIH
MaKpoImopHCThI auokcux TutaHa, CDs/3DOM-TiOz. M3ydeHbl CTpyKTypHbBIE, ONTHYECKHE M DJICKTPOHHBIC CBOMCTBA
karanuzaropos CDs/3DOM-TiOa.

KuroueBsbie cioBa: Yriepoausie To4kd (CDs), TpeXMEpHO YIOpPsIOUCHHBIH MakpomopucTbiid quokcua Tutada (3DOM-TIO2),
30J1b-T€JIb, 1A0JIOH, COJIBBOTEPMUYECKUH METO/I.

Kirish. Titan dioksidi (TiO2) yuqori kimyoviy barqarorligi, toksik bo‘lmaganligi va arzonligi tufayli turli xil sohalarda
keng qo‘llanilishi mumkin bo‘lgan modda sifatida topilgan [1,2]. Ma’lumki, uch olchovli tartiblangan makrog‘ovak (3DOM)
tuzilishiga ega bo‘lgan materiallar, katta o‘ziga xos sirt maydoni va fotonik kristallarning turli xil optik xususiyatlariga ega
bo‘lib, u fotonik kristall interfeysi, funksional materiallar, sensor va boshqalarda potensial qo‘llanilishi mumkin [3]. Aynigsa,
3DOM strukturasidagi yorug‘likning ko‘p targalishi va sekin foton effekti yoruglikni yig‘ishni kuchaytiradi va fotokatalitik
samaradorlikni oshiradi [4]. So‘nggi paytlarda arzon va toksik bo‘lmagan uglerod nanomaterialining yangi sinfi sifatida uglerod
nugqtalari (CDs) o‘zining ajoyib elektron uzatish va yig‘ish xususiyatlari tufayli ko‘proq e’tiborni tortmoqda [5]. Fotokatalizator
yarimo‘tkazgichlar bilan CDs larni ulash zaryadni ajratish tezligini sezilarli darajada yaxshilash va fotokatalitik faollikni oshirish
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uchun katta imkoniyatlarni ko‘rsatdi va shu bilan yuqori sifatli va arzon g‘ovaksimon fotokatalizatorlarni olish uchun mutlaqo
yangi yo‘l ochadi.

Bu yerda biz uglerod nugtalari bilan bezatilgan 3DOM-TiO2 nanokompozitlarini sintezini amalga oshirdik. CDs/3DOM-
TiOz katalizatorining strukturaviy, optik va elektron tuzilishlari o‘rganildi.

Tajriba gism.

Uglerod nugtalari bilan bezatilgan CDs/3DOM-TiO2 fotokatalizatorini siztezi

Biz oldingi tadgigotlarimizda sintez gilgan uglerod nuqtalari (CDs) va uch o‘lchamli tartiblangan titan dioksidlaridan
(3DOM-TIiOy) foydalanib, uglerod nuqtasi bilan bezatilgan uch o‘lchamli tartiblangan TiO2 kompozitini CDs/3DOM-TiO2 suv
hammomida doimiy aralashtirish yo‘li orqali tayyorlandi. Odatda, 7,5 mg (asosiy katalizatorga nishatan 7.5%) sintezlangan
uglerod nuqtalari 30 min davomida 50 mL toza etil spirtida ultratovishli eritish yo‘li orqali eritildi. Uglerod nuqtalari erigan 50
mL etil spirtiga 100 mg 3DOM-TiO2 qo‘shildi va 24 soat davomida 500 rpm aylanish tezligida 50°C li suv hammomida doimiy
aralashtirish orqali sintezlandi. Reaksiya tugaganidan keyin 10000 rpm 30 minut davomida sentrifuga qilindi va mikrog‘ovak
membrana (0,22 mkm) bilan filtrlandi. Filtrat uch marta distillangan suv bilan yuvildi va 60°C bir kecha davomida quritish uchun
goldirildi. Natijada qoramtir rangli CDs/3DOM-TiO2 kukunlari olindi.

Natijalar muhokamasi. Uch o‘lchamli makrog‘ovak strukturali 3DOM-TiO2 fotokatalizatorini sintez qgilish uchun zol-
gel va shablon usullaridan foydalanilgan. Prekursor sifatida etanol, titan (1V)-izopropoksid, xlorid kislota va suvdan iborat
aralashmadan foydalanib 3DOM-TiOz strukturali fotokataliza tori 420 mn li PS shabloni yordamida zol-gel va shablon
usullaridan foydalanib tayyorlandi [6,7].

Yugqori g‘ovaklikdagi uch o‘Ichamli tartiblangan makrog‘ovakning optik va fotokatalitik xossasini oshirish uchun 300°C
da 2 soat, 400°C da 2 soat va 550°C da 2 soat davom Kkalsinatsiya gilindi. Kalsinatsiya jarayoni harorati 550°C boshga
oshirilmaydi, chunki harorat oshirilgan sayin TiOz ning kristall fazalari (anatazdan rutilga) o‘zgarib boradi va uning fotokatalitik
xossasiga ta’sir ko‘rsatadi [8]. 3DOM-TiO2 fotokatalizatorining fotokatalitik xossasi yuqgori emas, lekin uning sekin foton effekti,
yuqori tartiblangan bir xil g‘ovakligi va keng yuzaga ega ekanligi ularning fotokataliz jarayonlarida qo‘llanilishida muhum
ahamiyatga ega [9]. 3DOM-TiO2 fotokatalizatorining optik va fotokatalitik xossasini yanada oshirish magsadida ko-katalizator
moddalar 3DOM skeletiga ma’lum miqdorlarda kiritiladi. Hozirda eng yaxshi ko-katalizatorlar sifatida uglerod nugtalaridan keng
foydalanilmoqgda.

Qizil rang targatuvchi uglerod nugtalari solvotermik usul yordamida limon Kislotasi va karbamiddan foydalanib sintezi
qilindi. Dimetilformamid va sirka kislotasi ushbu solvotermik jarayonda erituvchi sifatida qo‘llanildi, chunki ushbu erituvchilar
adabiyotlardan ma’lumki yuqori fluoressent uglerod nugqtalarini sintezlashda ishlatiladi [10]. Uglerod nugtasi saglagan uch
o‘Ichamli tartiblangan CDs/3DOM-TiO2 kompoziti suv hammomida doimiy aralashtirish yo‘li orqali tayyorlandi. Jarayon uchun
past harorat tanlangan, chunki yuqori haroratlarda olib borilganda uglerod nuqtalaring xossalari o‘zgarib ketishi va boshga
birikmalarga aylanishi mumkin edi. Fotokataliz jarayonlari katalizatorning yuzasida amalga oshishini inobatga olib uglerod
nugqtalari uch o‘lchamli tartiblangan titan dioksidi yuzasida bir tekis tagsimlanishi va titan dioksidi yuzasida kimyoviy bog‘lar
orqali bog‘lanib bitta modda bo‘lishi taminlangan.
1-rasm (a) uglerod nuqtasining HRTEM tasviri shuni ko‘rsatadiki uglerod nuqtalari dumaloq shaklda bir tekis tagsimlangan
holatda. HRTEM tasvirlaridan aniq ko‘rinib turibdiki, ushbu uglerod nuqtalari panjara tuzilmalarida grafit uglerodining panjarali
chiziglari mavjud. Uglerod nugtalarining (CDs) kristallar panjara oralig‘i (crystal spacing) taxminan 0,21 nm ni tashkil giladi, bu
(002) yuzali grafitning panjara tekisligiga to‘g‘ri keladi. 1-rasm (b) uglerod nuqtasi zarrachalari o‘lchami keltirilgan. CDs ning
zarrachalar o‘lchami HRTEM tasviridan foydalanib gaussian metodi orqali hisoblangan va uglerod nuqtalari zarrachlarning
o‘rtacha o‘lchami 7,33 nm ekanligi hisoblab topilgan. 1-rasm (b) uglerod nuqtasi zarrachalari o‘lchami keltirilgan. CDs ning
zarrachalar o‘lchami HRTEM tasviridan foydalanib gaussian metodi orqali hisoblangan va uglerod nuqtalari zarrachlarning
o‘rtacha o‘lchami 7,33 nm ekanligi hisoblab topilgan. Fotokatalizatorlarning yuza morfologiyalarini va kristall strukturalarini
o‘rganish magsadida 3DOM-TiO2 va CDs/3DOM-TiO2 SEM tasvirlari olindi.
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1-Rasm. Uglerod nugtasining (a) HRTEM tasviri; (b) zarrachalar o‘lchami tagsimoti; 3DOM-TiOz (¢) SEM tasviri; (d)
CDs/3DOM-TiO2 SEM tasviri; (€) 3DOM-TiO2 va CDs/3DOM-TiO: rentgen difraksiyasi; (f) CDs, 3DOM-TiO2 va CDs/3DOM-
TiO2 Raman spektri.

l-rasm (c) 420 nm li PS munchoqlaridan shakllantirilgan uch o‘lchamli tartiblangan titan dioksid makrostrukturasi
keltirilgan. Tasvirdan ko‘rinib tiribdiki 420 nm atrofida bir tekis tagsimlangan uch o‘lchamli makrog‘ovaksimon fotokatalizator
strukturasi haqiqatdan ham yuqori bir xillik bilan shakllangan. Bunday yuqori tartiblangan makrog‘ovak tuzilishli
fotokatalizatorlar katalitik jarayonlar uchun juda muhimdir. 1-rasm (d) CDs/3DOM-TiO2 SEM tasviri keltirilgan. Bu tasvirdan
ko‘rinib turibdiki past haroratda uglerod nugtasi kiritilgan holatda 3DOM-TiO2 ning yuza morfologiyasida hech ganday
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o‘zgarishlar va strukturaning buzilishlari kuzatilmay asosiy uch o‘lchamli tartiblangan struktura saqlanib qolgan. CDs/3DOM-
TiOz2ning SEM tasvirida uglerod nuqtalari ko‘rinmaydi, chunki uglerod nuqtalarining o‘Ichami juda kichikligi, CDs/3DOM-TiO2
ning tarkibidagi miqdori kamligi va CDs/3DOM-TiOz2 ning yuzasida bir tekis tagsimlanganligi uchun SEM tasvirida CDs lar
ko‘rinmaydi. Namunalarning kristall fazalarini o‘rganish magsadiga rentgen diffraksion analiz o‘tkazilgan. 3DOM-TiO2 va
CDs/3DOM-TiO2 fotokatalizatorlaring rentgen fazaviy analiz natijalari 1-rasm (e) da keltirilgan. 3DOM-TiO2 ning kristall
fazalarining analizi natijalariga ko‘ra titan dioksidining xarakterli diffraktsiya cho‘qqilarini va yaxshi kristallanganligi kuzatildi.
550°C kalsinatsiya gilinganida kuzatilgan yagona kristall faza anataz fazasi bo‘lib, TiO2 ning o‘rtacha kristallik hajmi taxminan
10 nm ga tengligi Shredenger tenglamalari yordamida hisoblab topilgan. 3DOM-TiOz2 ning rentgen fazaviy analiz natijasiga ko‘ra
anataz TiOz ning xarakterli diffraktsiya cho‘qqilarini 25.17 (101), 48.15 (200), 54.57 (211), 62.67 (204), 69.24 (116) 75.4 (215)
kristall fazalarga to‘g‘ri kelishi aniglandi. 3DOM-TiO2 ga uglerod nugtalarining kiritilishi CDs/3DOM-TiOz ning kristall
fazasida hech ganday o‘zgarishga olib kelmagan. Chunki kiritilgan uglerod nuqtasi migqdori kamligi uchun kristall fazada
o‘zgarish kuzatilmagan. Uglerod nuqtalari 3DOM-TiOz kristall fazalarini o‘zgartirmagani kataliz jarayonlari uchun juda muhim,
chunki anataz holatdagi uch o‘lchamli tartiblangan struktura fotokatalitik vodorod hosil gilishda muhim rol o‘ynaydi. 1-rasm (f)
da uglerod nugtasi, 3DOM-TiO2 va CDs/3DOM-TiO2 ning Raman spektrlari tagdim etilgan. 3DOM-TiO2 va CDs/3DOM-TiO2
uchun. 397, 517 va 643 sm™ da joylashgan uchta kuchli xarakterli cho‘qqilar simmetriya guruhi tahliliga ko‘ra TiO2 ning Bug,
Aig+Big va Egz modellariga mos keladi. Uglerod nugtalaring mos Raman spektrida 1347 sm* da xarakterli D bandi va 1588 sm
da G bandi kuzatiladi. Uglerodning sp? gibridlanishiga taallugli bo‘lgan G diapazoni spektrdagi asosiy band bo‘lsa, D diapazoni
uglerodning sp® nugsonli gibridlanishi mavjudligi bilan bog‘liq. Ajablanarlisi shundaki, G band cho‘qqisining D bandga nisbatan
intensivligi taxminan 2,5 marta katta ekanligi kuzatildi. Bu ilgari gqayd etilgan grafen tuzilishli uglerod nugtalarini bildiradi. Bu
tegishli grafen shaklli uglerod nugtalari sp? gibridlangan benzol halgasi saglagan yadro va sp® gibridlangan matritsali uglerod
nugqtalarini mavjudligini ko‘rsatadi. Bunday ajoyib struktura solvotermik usul yordamida muvaffagiyatli sintezlandi. Bu uglerod
nugtalarining yuqori kristallik darajasini yanada tasdiglaydi. Shuningdek, CDs/3DOM-TiO2 ning Raman spektrida sp?
gibridlangan benzol halgasi saglagan G band cho‘qqisining kuchli intensivligi kuzatilgan. Yugqori G diapazoni CDs/3DOM-TiO2
ning valent elektronlarni uzatish uchun foydalidir. CDs/3DOM-TiOz ning Raman spektrida sp? gibridlangan benzol halgasini
ifodalovchi G bandning kuzatilishi CDs va 3DOM-TiOz o‘rtasida kuchli kimyoviy bog‘lanish borligini isbotlaydi va bu
fotokatalizda elektronlarning rekombinatsiyasini susaytirishda muhim rol o‘ynaydi.

Uglerod nugtasining UV-Vis absorption spektridan ko‘rinib turibdiki 2-rasm (a) 553 nm da keng yutilish absorpsiyasini
namoyon qildi. Bu natija deyarli to‘liq ko‘rinadigan spektrni gamrab oluvchi keng yutilish cho‘qqisini ko‘rsatdi. Buning sababi
C-O va C-O-H guruhlaridan tashkil topgan aromatik yadroning n—n* va n—n* o‘tishidir. Bu uglerod nugtalarining kuchli
delokallashgan mukammal benzol yadrolaridan tuzilgan ekanligini ko‘rsatadi. Uglerod nuqtalaring n-holatlari aromatik sp?-
gibridlangan uglerodlarga bog‘liq bo‘lib, aromatik halqalar ko‘payishi bilan uglerod nuqtalaring taqiqlangan zona energiyasi
kamayadi. Elektronlarning n-holatdan n* holatga o‘tishlari aromatik sp?-gibridlangan uglerodlarga kislorod saglovchi
guruhlarning ulanganligidan sodir bo‘lishi mumkin. Turli monoxromatik qo‘zg‘alish to‘lqin uzunligida uglerod nuqtalarining
elektronlarini qo‘zgatganda ularning 590 nm to‘lqin uzunligidagi emissiyasi turli intensivlikda namoyon bo‘ldi 2-rasm (b).
Uglerod nuqtasi bir necha xil monoxromatik nur bilan qo‘zg‘alishga bog‘liq fotolyuminesens xususiyatlarni namoyish etdi va
emissiya cho‘qqisi qo‘zg‘atuvchi nurning to‘lqin uzunligi 510 nm bo‘lganda maksimal intensivlikni ko‘rsatdi. Bu shuni
ko‘rsatadiki, bizning sintez usulimiz sirt oksidlanish darajasiga ta’sir giladi, bu esa o‘z navbatida solvotermik jarayonida hosil
bo‘lgan kislorodli funksional guruhlar C=C ning delokallanishi orqgali grafitsimon shaklli uglerod nugtalaring strukturasiga olib
keladi. Bunday strukturalar hisobiga fotoregeneratsiyalangan elektron va teshiklarning rekombinatsiya tezliklari pasayadi.
Uglerod nugtalari uchun Taus plot funksiyasi yordamida tagiglangan zona energiyasi giymati 1,91 eV ga tengligi 2-rasm (c)
hisoblab topildi. Uglerod nugtasining tagiglangan zona energiyasi juda kichik va uglerod nuqtasini to‘gridan-to‘g‘ri fotokatalizda
asosiy katalizator sifatida foydalanish giyin, chunki fotoregeneratsiyalangan elektron va teshiklarning rekombinatsiya darajasi
uglerod nuqtasi uchun juda kattadir. Bu esa fotokataliz jarayonini ancha sekinlashtiradi. Shuning uchun CDs ni biror
katalizatorga 0z miqgdorda ko-kataliz gilib Kiritib ishlatiladi. 2-rasmda (d) 3DOM-TiO2 410 nm da yutilish absorpsiyasini
namoyon gildi. Bu natija 3DOM-TiO2 ning ko‘rinuvchi nur sohasida fotokatalitik samaradorligi pastligini ko‘rsatadi. Uglerod
nugtalari bilan bezatilgan CDs/3DOM-TiO2 fotokatalizatorining yutilish absorpsiyasi 475 nm ni ko‘rsatdi. Bu shuni bildiradiki
uch o‘Ichamli tartiblangan titan dioksidi makrostrukturasi uglerod nugtalari kiritilgandan keyin uning yutilish absorpsiyasi ancha

ko‘rinuvchi sohaga siljigan va bu ko‘rinuvchi sohada yaxshi fotokatalitik xossani namoyon qilishini bildiradi.
= (b) e ()

@) Ss3n

(ah

Aborbsia it

C)

2

PLinteasvlig (1)

Absorbia e (1)

‘‘‘‘‘‘‘

300 335 3%0 37s 7S So0 SEs S50 SIS e0e 2.2 23 24 28 26 20 28 29 30 31 32 35 34 -

2-Rasm. (a) CDs ning UV-Vis absorption spectri; (b) CDs ning PL spectri turli xil monoxromatik qo‘zg‘alish to‘lqin
uzunligida; (c) CDs ning tagiglangan zona energiyasi; (d) 3DOM-TiO2 va CDs/3DOM-TiO2 UV-Vis absorption spektri; (e)
3DOM-TiO2 va CDs/3DOM-TIiO: tagiglangan zona energiyasi; (f) 3DOM-TiO2 va CDs/3DOM-TiO: PL spektri.
2-rasm (e) 3DOM-TiO2 uchun tagiglangan zona energiyasi 3,11 eV va CDs/3DOM-TiO2 uchun esa 2,8 eV ekanligi
aniglandi. Bunda CDs/3DOM-TiO: fotokatalizatorining tagiglangan zona energiyasi ancha kichrayganini kuzatishimiz munkin.
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Natijada fotokatalizator ko ‘rinuvchi sohada yuqori fotokatalitik xossa namayon qilishi mumkin. Ma’lum to‘lqin uzunligidagi nur
bilan nurlantirish orqali fotokatalizatorlarning valent zonasidan elektronlar qo‘zg‘aladi va o‘tkazuvchi zonaga o‘tish jarayoni
kuzatiladi, natijada valent zonada teshiklar va o‘tkazuvchi zonada elektronlar hosil bo‘ladi. Elektron va teshik hosil bo‘lishi bilan
bir vaqtning o‘zida rekombinatsiya jarayoni ham boradi. Rekombinatsiya darajasini pasaytirish fotokatalizdagi juda muhum
omildir. PL emissiya spektri fotokatalizni o‘rganishda keng qo‘llaniladi, chunki u zaryad tashuvchilarning migratsiyasi va
rekombinatsiya tezligi haqida mazmunli ma’lumot beradi. 3DOM-TiOz strukturasi zaryad tashuvchini ajratishni
rag‘batlantirishdan ko‘ra sekin foton effekti tufayli yorug‘likni yig‘ishni kuchaytirish uchun mo‘ljallanganligi sababli,
fotokatalizatorning tarkibi fotogeneratsiyalangan elektronlar va teshiklarning rekombinatsiyasiga ta’sir giluvchi asosiy nuqtadir.
Fotolyuminessensning intensivligidan foydalanib zaryad tashuvchining ajralishi kuchaygan yoki susayganligini aniglash
mumkin. 2-rasm (f) 3DOM-TiO2 va CDs/3DOM-TiO: fotokatalizatorining fotolyuminessens spektrlari keltirilgan. CDs/3DOM-
TiO2 ning PL intensivligi 3DOM-TiO:2 ga garaganda ancha pasayganligi kuzatildi. Buning natijasida fotoregeneratsiyalangan
elektron va teshiklarning rekombinatsiyasi pasayganidan dalolat beradi. Bunga sabab qilib shuni ko‘rsatish mumkinki; yuqori
delokallashgan benzol halgalaridan tuzilgan sp? gibridlangan grafitsimon tuzilishli yadro va kislorod saglovchi funksional
guruhlar bilan o‘ralgan matritsali uglerod nugtasining 3DOM-TiO; yuzasidagi ta’siri asosidadir.

Xulosa. Uglerod nugqtalari kiritilgan uch o‘lchamli tartiblangan titan dioksid makrog‘ovak CDs/3DOM-TiOz
fotokatalizatori muvaffatgiyatli sintezlandi. CDs/3DOM-TiO2 ning Raman spektrida sp? gibridlangan benzol halgasini
ifodalovchi G bandning kuzatilishi CDs va 3DOM-TiOz o‘rtasida kuchli kimyoviy bog‘lanish borligini isbotlaydi. Past haroratda
uglerod nugtasi kiritilgan holatda 3DOM-TiO2 ning yuza morfologiyasida va kristall fazalarida hech qanday o‘zgarishlar va
strukturaning buzilishlari kuzatilmay asosiy uch o‘lchamli tartiblangan struktura saqlanib qolgan. Uglerod nuqtasi 553 nm da
keng yutilish absorpsiyasini, 590 nm emissiyasini namoyon qilib uning tagiglangan zona energiyasi 1.91 eV ga teng ekanligi
aniglandi. Uglerod nugtalari kiritilgandan keyin CDs/3DOM-TiO: fotokatalizatorining yutilish absorpsiyasi 475 nm ga siljigani
va tagiglangan zona energiyasi 2.8 eV gacha gisgargani aniglandi. CDs/3DOM-TiO2 ning PL intensivligi 3DOM-TiOz ga
garaganda ancha pasayganligi kuzatildi. Buning natijasida fotoregeneratsiyalangan elektron va teshiklarning rekombinatsiyasi
pasayganidan dalolat beradi. Bunga sabab qilib shuni ko‘rsatish mumkinki; yuqori delokallashgan benzol halgalaridan tuzilgan
sp? gibridlangan grafitsimon tuzilishli yadro va kislorod saqlovchi funksional guruhlar bilan o‘ralgan matritsali uglerod
nugtasining 3DOM-TiO: yuzasidagi ta’siri asosidadir.

Minnatdorchilik. Bu ish Jahon banki tomonidan moliyalashtirilgan Oc‘zbekiston Milliy Innovatsion tizimini
modernizatsiya gilish dasturi (REP-03032022/186 Loyiha rahbari: Sh. G. Xojiyev), hamda Korea kimyo texnologiya instituti
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Farg ‘ona davalat universiteti dotsenti 1. Asatulloyev tahriri asosida

MILLATLARARO TOTUVLIK VA HAMJIHATLIKNI TA’MINLASHNING MAZMUNI VA KONSEPTUAL
ASOSLARI
Annotatsiya
Mazkur tadqiqot doirasida, avvalo, millat, milliy munosabatlar, millatlararo munosabatlar, millatlararo hamjihatlik, milliy va
umuminsoniy manfaatlar kabi tushunchalarning mazmun-mohiyati, konseptual asoslarini ko‘rib tahlil etilgan. Axboriy-madaniy
kurashlar sharoitida millatlararo totuvlik va hamjihatlikni ijtimoiy-falsafiy tadqiq etishning nazariy-metodologik asoslari ilmiy
asoslangan.
Kalit so‘zlar: axborot, axboriy-madaniy tahdidlar, axboriy-diniy tahdidlar, axboriy-psixologik tahdidlar, sekulyarizm,
millatlararo totuvlik, ragamli transformatsiyalashuv, terorizm, millatchilik, ijtimoiy hamkorlik.

COJIEP’KAHUE U KOHIEIITYAJIBHASI OCHOBA OBECIIEYEHHSI MEKIYHAPOJIHOM TAPMOHHUH 1
COJIMIAPHOCTH
AHHOTALHSA

B nanHOM HcClieToBaHUH, MPEXKIIE BCET0, OBUTH MPOAHATH3HPOBAHBI CYIIIHOCTh M KOHICTITYyalbHBIC OCHOBBI TAKUX MOHSATHIA, KaK
HAlWsl, HAMOHAJBHBIC OTHOILICHHS, MEXHAIMOHAJIBHBIC OTHOIICHHS, MEXHAIMOHAIbHAS COJNUIAPHOCTh, HAI[MOHAIbHBIE U
OOIIIEYETIOBCUCCKHE  HHTEPECHl.  TCOPETHKO-METOJONIOTHYCCKHE  OCHOBBI  COLMAIBHO-(PHIOCO(CKOTO  HCCIIEAOBAHUS
MEXITHUYECKOTO COTJIACHs M CONMIAPHOCTH B YCIOBHAX HH(POPMALIMOHHOM U KyJIbTYPHON G0PHOBI HAyIHO 000CHOBAHEL.
KnwueBble ciaoBa: wuHpOpMaIms, HWHGOPMAIIMOHHO-KYJIBTYPHBIE YIPO3bl, HH(POPMAIIMOHHO-PEIUTHO3HBIE  YTPO3BI,
HH()OPMAIIMOHHO-TICHXOJIOTHIECKHE YTPO3bl, CEKYISIPU3M, MEXKIYHAPOAHAS TapMOHUS, [H(ppPOBas TpaHCHOPMALHUSI, TEPPOPH3M,
HAIIMOHAJIN3M, COMAILHOE COTPYAHUYECTBO.

CONTENT AND CONCEPTUAL BASIS OF PROVIDING INTERNATIONAL HARMONY AND SOLIDARITY
Annotation

In this study, first of all, the essence and conceptual foundations of such concepts as nation, national relations, inter-national
relations, inter-national solidarity, national and universal interests were analyzed. The theoretical and methodological foundations
of socio-philosophical research of interethnic harmony and solidarity in the context of informational and cultural struggles are
scientifically based.

Key words: information, informational-cultural threats, informational-religious threats, informational-psychological threats,
secularism, international harmony, digital transformation, terrorism, nationalism, social cooperation.

Kirish. Yangi O‘zbekistonning taraqqiyot strategiyasini amalga oshirishga qaratilgan islohotlar istigboli ko‘p jihatdan,
millatlararo munosabatlarning holatiga, bu sohada paydo bo‘ladigan turli tahdidlarga qarshi kurashni kuchaytirish, millatlararo
totuvlik va hamjihatlikni ta’minlashga ko‘p jihatdan bog‘liq. Yurtimizda xavfsizlik, millatlararo totuvlik va diniy bag‘rikenglikni
ta’minlash, yaqin qo‘shnichilik muhitini yaratishga qaratilgan puxta o‘ylangan, o‘zaro manfaatli va amaliy tashqi siyosatni
yuritish belgilanganligi bu boradagi ishlarni sifat jihatidan yangi bosqichga ko‘tarishga zamin yaratmoqda. Zero, “millatlararo
totuvlik va hamjihatlikni mustahkamlash, - deb ta’kidlaydi O‘zbekiston Respublikasi Prezidenti Sh.Mirziyoyev, - turli din
vakillari o°‘rtasida o‘zaro hurmat va do‘stona munosabatlarni rivojlantirish, qaysi din va e’tiqodga mansubligidan qat’i nazar,
barcha fuqarolarning teng huquqliligini ta’minlash bundan buyon ham eng muhim vazifalarimizdan biri bo‘lib qoladi” [1]. Shu
nugtai nazardan, axborotlashgan jamiyatda millatlararo munosabatlarni mustahkamlashni ijtimoiy-falsafiy jihatdan tadqgiq etish
hamda ilmiy-nazariy ahamiyatga ega bo‘lgan xulosalarni ishlab chigish dolzarb vazifa hisoblanadi.

Materiallar va metodlar. O‘zbekiston Respublikasi Prezidenti Sh.Mirziyoyev boshchiligida millatlararo munosabatlar
sohasida qo‘lga kiritilgan yutuglar yana-da mustahkamlanib, keng ko‘lamli islohatlar amalga oshirilmoqda.

2017 vyil 24-yanvarda Respublika baynalmilal madaniyat markazi tashkil etilganining 25 yilligiga bag‘ishlangan
uchrashuvda O‘zbekiston Respublikasi Prezidenti Sh.Mirziyoyev millatlararo munosabatlar sohasidagi vazifalar haqida gapirib
o‘tadi. Shuning ichida «Fanlar akademiyasi institutlari bilan hamkorlikda mamlakatimizda millatlararo munosabatlarni yana-da
rivojlantirish va uyg‘unlashtirishga bag‘ishlangan ilmiy tadqiqotlar o‘tkazishni tashkil etish Respublika baynalmilal madaniyat
markazining yana bir dolzarb vazifasi deb hisoblaymany [2] deb ko‘rsatadi.

2017 yil 19-mayda «Millatlararo munosabatlar va xorijiy mamlakatlar bilan do‘stlik aloqalarini yana-da takomillashtirish
chora-tadbirlari to‘g‘risida»gi O‘zbekiston Respublikasi Prezidenti Farmonining qabul gilinishi jamiyatda tinchlik, bargarorlik va
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millatlararo totuvlikni mustahkamlash va yana da rivojlantirishda katta ahamiyatga ega bo‘ldi. Farmon bo‘yicha Respublika
baynalmilal madaniyat markazi va do‘stlik jamiyatlarining Markazi negizida O‘zbekiston Respublikasi Vazirlar Mahkamasi
huzuridagi Millatlararo munosabatlar va xorijiy mamlakatlar bilan do‘stlik aloqalari qo‘mitasi tashkil qilindi[3]. Farmon
mamlakatda millatlararo totuvlik, tinchlik va barqarorlikni ta’minlash bo‘yicha yagona tizimni rivojlantirish, milliy-madaniy
markazlar uchun yana da qo‘lay va keng imkoniyatlar yaratish, markazlarning ish faoliyatini yangi bosqichga ko‘tarishga xizmat
giladi.

2019 yil 15-noyabrda «Millatlararo munosabatlar sohasida O‘zbekiston Respublikasi davlat siyosati konsepsiyasini
tasdiglash to‘g‘risida» gi O‘zbekiston Respublikasi Prezidentining Farmonining qabul qilinishi millatlararo munosabatlar
sohasida amalga oshirilayotgan ishlarni yangi bosqichga ko‘tardi. Farmonda millatlararo munosabatlar sohasida O‘zbekiston
Respublikasi davlat siyosatining asosiy yo‘nalishlari, millatlararo munosabatlar sohasida O‘zbekiston Respublikasi davlat
siyosati konsepsiyasi, shuningdek 2019-2021 yillarda millatlararo munosabatlar sohasida O‘zbekiston Respublikasi davlat
siyosati konsepsiyasini amalga oshirish bo‘yicha «Yo‘l xaritasi» tasdiglandi [4]. Bu Farmonning gabul gilinishi ushbu sohadagi
amalga oshirilayotgan ishlarni tizimlashtirishga, joylarda millatlararo munosabatlarning holatini monitoring qilish
mexanizmlarini ishlab chigishda katta ahamiyatga ega hisoblanadi.

2019 yilgi Murojaatnomada Millatlararo munosabatlar va xorijiy mamlakatlar bilan do‘stlik aloqalari qo‘mitasi
tomonidan 30 iyul — Xalgaro do‘stlik kuni munosabati bilan “Do‘stlik” haftaligini tashkil etish hamda ushbu haftalik doirasida
“Do‘stlik” xalqaro forum-festivalini o‘tkazish haqida kiritgan taklifi ilgari surildi. Bu yil esa, ushbu sanani O‘zbekistonda
“Xalqlar do‘stligi kuni” deb belgilash taklifi, ilgari surilgan tashabbuslarning mantiqiy davomi bo‘ldi[5]. Shuningdek, 2021 yil 5
fevral kuni O‘zbekiston Respublikasi Oliy Majlisi Senatining o‘n ikkinchi yalpi majlisida “Xalqglar do‘stligi kunini belgilash
to‘g risida”gi O°zbekiston Respublikasi Qonuni qabul qilindi.

O‘zbekiston Milliy ensiklopediyasida: “millat - uzogq davom etgan ijtimoiy, siyosiy va etno-madaniy jarayonda, aniq
hududiy doirada, til va o‘zlikni anglash birligi asosida shakllangan xalq etnik tarixining yuksak cho‘qqisi, o‘ziga xos madaniyat,
ong va mentalitet zaminida tarkib topgan ijtimoiy birlik shakli”dir [6], degan ta’rif berilgan.

G‘arbda esa, “millat” atamasi (lot. - natio) Rim imperiyasi hududida yashagan turli qabilalarga nisbatan ishlatishgan.
Feodal jamiyatlarning rivojlanishi davrida “millat” atamasi keng miqyosda qo‘llana boshladi. Ammo, bu tushuncha kishilarning
ijtimoiy birligini emas, balki tashkiliy ma’noni anglatgan. Aslida, “millat” murakkab xarakterga ega bo‘lgan etnik birlik bo*lib
hisoblanadi. Shuning uchun unga ta’rif berishda bugungi kungacha mavjud bo‘lgan ilmiy-falsafiy adabiyotlarda yakdillik yo‘q.
Lekin ushbu ta’riflarni umumlashtiruvchi tomonlari alohida qayd etiladi.

Muhokama va natija. Bugungi kunda “millat” insoniyat, jamiyat va hatto mamlakatlararo munosabatlarning muhim
omili sifatida o‘zini ta’sir kuchini ko‘rsatmoqda. Bunga hozirda jahonda shiddat bilan kechayotgan o‘zgarishlar negizida milliy
o°zlikni anglash jarayonlarini kuchayishi va aynan aks ta’sir jarayonlarini kuzatish mumkin.

Axborotlashuv sharoitida millatlararo munosabatlarning mustahkamlanishi — milliy siyosat, milliy ong va psixologiya,
milliy til va madaniyat, milliy o‘zlikni anglash va milliy tuyg‘ularni o‘zida ifodalaydigan milliy munosabatlar hamda millatlararo
munosabatlarning ham rivojlanishi demakdir. Milliy va millatlararo munosabatlar ijtimoiy munosabatlarning ajralmas gismidir.
Shuning uchun ham, milliy va millatlararo munosabatlarda nafaqat ijtimoiy hayotning igtisodiy, siyosiy, madaniy-ma’naviy va
boshqa sohalarida ro‘y berayotgan ijtimoiy o‘zgarishlar, amalga oshirilayotgan islohotlar, balki mavjud gqiyinchiliklari,
ziddiyatlari ham o‘z aksini topishi tabiiydir.

Ijtimoiy munosabatlar rivojlanishida ikkita o‘zaro kesishadigan tamoyil ajratiladi: inson hayoti barcha tomonlarining
igtisodiy integratsiyasi va baynalminallashuvi tamoyili va millatning o°z taqdirini o°zi belgilash, o‘zligini namoyon etish, o‘zini
0°zi boshqarishga intilishi tamoyili. Ushbu tamoyillar ko‘pincha iqtisodiy, ijtimoiy, siyosiy va ma’naviy sohalardagi asoslarga
ega bo‘lgan obyektiv va subyektiv omillar bilan bog‘liq to‘qnashuv va ziddiyatlar holida bo‘ladi.

Bizning fikrimizcha, axborotlashuv sharoitida, ragamli dunyoning tezkor imkoniyatlari davrida yangilanish va
o‘zgarishlar jarayonining inson ongida aks etishi va taraqqiyot talablariga mos ravishda rivojlanishi, insonning muayyan etnik
guruhga mansubligini idrok etishi, uning istigboli va kelajagi uchun qaygurishi bilan bog‘liq fikrlari, g‘oyalari va ularning
amaliy faoliyatida namoyon bo‘lishi milliy ongdir.

Millatlararo munosabatlar — bu butun jamiyat hayotini qamrab oladigan millatlar o‘rtasidagi munosabatlar tizimidir.
Millatlararo munosabatlar millatlarning jamiyat hayotini turli sohalarda o‘zaro ta’sir munosabatlari darajasida hamda turli etnik
guruhlarga mansub insonlarning shaxslararo darajasidagi munosabatlar ko‘rinishida namoyon bo‘ladi.

Millatlararo munosabatlar taraqqiyotida ikki tendensiya, birinchisi, integratsiya - bu jamiyat hayoti sohalari orqgali elat,
millat, xalglarni uzluksiz birlashish jarayoni, ikkinchidan, differensiatsiya — milliy mustaqillikka erishish, takomillashish
jarayoni, shuningdek millatlar va elatlarning garama-qarshiligi ko‘rinishdagi munosabatlari namoyon bo‘ladi.

Jamiyatlarning axborotlashuvi va ragamlashtirish imkoniyatlari shu davrning barcha ziddiyatlarini, giyinchiliklarini, ichki
iroda va ichki madaniyat bilan yenga olishga qodir bo‘lgan fuqarolarni shakllantirish, ularni g‘oyaviy-mafkuraviy jihatidan
birligini ta’minlashga erishishni taqozo etadi. Shu ma’noda, millatlararo munosabatlar sohasida siyosatni insonparvar tamoyil lari
sifatida: zo‘rlik va tayziq o‘tkazishdan voz kechish, barcha tomonlarning ishtirokida konsensus asosida kelishuvga erishish,
bahsli nizolarni tinch yo‘llar bilan hal qilish, inson huquqlarini va erkinligini tan olinishi, insonparvarlik, demokratiya, yaxshi
qo‘shnichilik va diniy bag‘rikenglik g‘oyalarini amalga oshirish kabilarni ko ‘rsatish mumkin.

O‘zbekiston kabi ko‘p millatli tarkibga ega davlatlarda millatlararo munosabatlarda barqarorlikni ta’minlashni o‘ziga xos
jihatlari sifatida, birinchidan, ichki siyosiy ahvolning barqgarorligi, milliy xavfsizlik va ijtimoiy-igtisodiy rivojlanish dinamikasi
ko‘p millatli davlatda yashayotgan boshqa millatlar vakillarining siyosiy xayrixohligiga bevosita bog‘liq namoyon bo‘lsa,
ikkinchidan, millatlar yoki etnik guruhlar o‘rtasidagi o‘zaro munosabatlarda an’anaviy uyg‘unlik vujudga keltirilsagina, ko‘p
elatlilik omili davlatlarning siyosiy-iqtisodiy rivojlanishiga samarali, rag‘batlantiruvchi ta’sir etishini ko‘rsatadi. Aks holatda,
ya’ni ko‘p millatli davlatlardagi millatlararo munosabatlarda uyg‘unlikning yo‘qligi butun-butun xalglar va mamlakatlarni
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tanazzulga olib kelishi mumkin. Shu ma’noda, “...hozirgi vaqtda dunyoning turli mintaqalarida millatlararo va dinlararo keskinlik
kuchayib bormoqgda, millatchilik, diniy murosasizlik bosh ko‘tarmoqda. Bu illatlar davlatni yemirib, jamiyatni parchalab, radikal
guruh va ogimlar uchun mafkura bazasiga aylanmoqda,- deb ta’kidlaydi Sh.Mirziyoyev, - ana shunday murakkab vaziyatda
mamlakatimizda turli millat va dinga mansub insonlar o‘rtasida do‘stlik va hamjihatlikni yana-da mustahkamlash biz uchun
borgan sari muhim ahamiyat kasb etmoqda” [7].

Bizning fikrimizcha, axborotlashuv sharoitida, axboroiy munosabatlarning tezlashib borishi davrida millatlararo
munosabatlarning takomillashuvi bevosita milliy munosabatlarning takomil darajasiga bog‘liqdir.

Bugungi kunda muayyan mamlakatning taraqqiyotini fagat moddiy ne’mat va xizmatlar hajmining o‘sishi bilan belgilash
mumkin emasligi tobora ayon bo‘lib bormoqda. Bunda ichki yalpi mahsulot hajmi va aholining o‘rtacha daromadi kabi an’anaviy
makroiqtisodiy ko‘rsatkichlar murakkab, sertarmok rivojlanishning muqobil tavsifini bera olmaydi. S.A.Barkov fikricha:
“umummilliy masalalarni hal etishning yagona va eng magbul vositasi - tobora ko‘proq tovar va xizmatlarni ishlab chigarish
ekanligi xaqidagi tasavvur ko‘p jihatdan biryoqlamadir. Bunday yondashuv taraqqiyotning noiqtisodiy parametrlari ahamiyatini
noto‘g‘ri baholashga olib keladi” [8].

O.Yo‘ldashev fikricha, globallashayotgan dunyoda milliy davlatlar yo‘qolishi u yoqda tursin, aksincha, ular
taraqqiyotning muhim omiliga aylanmoqda. Darxaqiqat, dunyoda sodir bo‘layotgan voqealar har qanday milliy davlatchilik
asoslarini yo‘qotishga qaratilgan urinishlar turli ziddiyatlarni, ixtiloflarni yuzaga keltirayotganidan, xususan, aksilglobal
harakatning kuchayishiga olib kelayotganidan dalolat bermokda [9].

Jamiyatimizning yangilash va rivojlantirishning “umuminsoniy qadriyatlarga sodiqlik”, “xalqimizning ma’naviy merosini
mustahkamlash va rivojlantirish”, “insonning o‘z imkoniyatlarini erkin namoyon gqilishi” va “vatanparvarlik”dan iborat to‘rt
asosiy negizi belgilangan edi. Bu negizlar xalqning jipsligini, jamiyatdagi barqarorlikni ta’minlovchi muhim omil, milliy tuyg‘u
va bag‘rikenglikning asosidir. Shu ma’noda, millatlararo munosabatlarni takomillashuvini ta’minlovchi qadriyatlar tizimida
milliy g‘oya o‘ta ahamiyatli hisoblanadi. Zero, turli etnik guruhlarni uyushtirish va safarbar etish borasidagi “ijtimoiy shartnoma”
vazifasini milliy g‘oya o‘tadi.

“Bizning fikrimizcha, ... garchi globallashuv etnik madaniyatlarni ozaro ta’siri va o‘zaro boyitishiga sharoit yaratsa-da,
shunga garamay, u madaniyatlar rang-barangligini yo‘qotmaydi va yo‘qota olmaydi, ya’ni ularni “muayyan ijtimoiy-madaniy
paradigma” asosida unifikatsiyalashtira olmaydi, - deb ta’kidlaydi F.X.Kessidi, - bu 0‘z-o‘zidan ayon: etnik tuyg‘ular va etnik
o‘ziga xoslikni saqlab qolishga intilish har bir xalkning ongida chuqur o‘rnashgan. Ustiga-ustak, etnoslar mentaliteti va demak,
ularning madaniyati ko‘p jihatdan miyaning funsional assimetriyasi bilan belgilanadi”[10]. Shunday ekan, etnomilliy xususiyatlar
xalqning milliy xarakterini aks ettiradi. Shuning uchun milliy xarakter xaqidagi stereotip tasavvurlar odamlarga muayyan ta’sir
o‘tkazadi va ularda aks etgan xarakter xususiyatlarining shakllanishi uchun asos beradi.

Xulosa. Xulosa gilib aytganda, millatlararo munosabatlar — bu butun jamiyat hayotini gamrab oladigan millatlar
o‘rtasidagi munosabatlar tizimi ekanligi, millatlararo munosabatlar millatlarning jamiyat hayotini turli sohalarda o‘zaro ta’sir
munosabatlari darajasida hamda turli etnik guruhlarga mansub insonlarning shaxslararo darajasidagi munosabatlar ko‘rinishida
namoyon bo‘lishi aniglandi. Millatlararo munosabatlar taraqqiyotida ikki tendensiya, birinchisi, integratsiya - bu jamiyat hayoti
sohalari orqali elat, millat, xalglarni uzluksiz birlashish jarayoni, ikkinchidan, differensiatsiya — milliy mustaqillikka erishish,
takomillashish jarayoni, shuningdek millatlar va elatlarning garama-qarshiligi ko‘rinishdagi munosabatlari namoyon bo‘ladi.
Millatlararo munosabatlar taraqqiyoti jarayonida dialektik o‘zaro bog‘liq bo‘lgan hamda bir biriga o‘tib turadigan ikkita
tendensiya, birinchidan, igtisodiy integratsiya hamda inson hayoti turli sohalarining baynalminallashuvi, ikkinchidan, milliy oz-
o‘zini boshqarish, 0°z-o‘zini anglash va namoyon etish jarayonlari sifatida jamiyatlardagi munosabatlarda yuzaga keladi.
Axboroiy kurashlar sharoitida bir millatning manfaatlari boshga millat va elatlarning manfaatlaridan, talab va ehtiyojlaridan
ajratilmagan holda o‘rganilishi hamda milliy birdamlikka yoshlarni baynalmilallik ruhida tarbiyalash orqali erishish mumkinligi
aniglandi. Axborotlashuv sharoitida millatlararo munosabatlarni mustahkamlashda milliy manfaatlarga nisbatan davlat va
jamiyatda bag‘rikenglik nuqtai nazari shakllangan bo‘lsagina, taraqqiyotning muhim omili bo‘lgan ijtimoiy hamkorlik yuzaga
kelishi aniglandi.
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SYNTHESIS AND STRUCTURAL STUDY OF THE COMPLEX COMPOUND OF COBALT(Il) ION WITH
INDOMETHACIN
Annotation

The aim of this article is to synthesize a new mixed ligand complex of cobalt(ll) acetate and indomethacin with 2,2'-
dipyridylamine. The composition, structure and properties of this synthesized coordination compound were studied using
physico-chemical methods: scanning electron microscope-energy dispersive analysis (SEM-EDT), infrared spectroscopy, X-ray
phase analysis methods. Also, a single crystal of the coordination compound with a new composition synthesized in the article
was grown, and its parameters were determined by X-ray structural analysis in the XtaLAB Synergy (Rigaki, Japan)
diffractometer installed in the collective use center of the UzRFA Institute of Bioorganic Chemistry. Based on the obtained
results, it was shown that the central atom of the complex compound is interconnected through cobalt, oxygen atoms of the
carboxyl group of indomethacin and nitrogen atoms of 2,2'-dipyridylamine, forming a complex compound with a coordination
number equal to 6. It has been shown that the solubility of this drug, which has an anti-inflammatory and pain-relieving effect, is
formed by the complex compound with the cobalt element, and the process of its action increases several times.

Key words: Cobalt(ll) acetate, indomethacin, 2,2'-dipyridylamine, ligand, thermal analysis, SEM-EDT, X-ray phase analysis, X-
ray structural analysis, complex compound, coordination number, coordination capacity, Mercury program, complex compound
stability.

CUHTE3 U U3BYUEHUE CTPYKTYPbI CJIOKHOI'O COEAUHEHUS HOHA KOBAJIBTA(II) C
WHIAOMETAIIUHOM
AHHOTanUs

Lenbto naHHOHW CTAaThU SIBISETCS CHHTE3 HOBOTO CMEIIAHHO-JMTAHIHOTO KOMIUIEKca arnerata koOanbra(ll) m mHmoMeTannHa ¢
2,2"-munmpuunamMuaoM. CocTaB, CTPOCHHE M CBOMCTBA CHHTE3MPOBAHHOTO KOOPAMHAIIMOHHOTO COEIMHEHHS H3Y4YEHBI C
HCIIOIb30BaHIEM (DU3HUKO-XHMMHYECKUX METOOB: CKAHUPYIOIIETO 3IEKTPOHHOTO MHKPOCKOIA-3HEPTOJUCIIEPCHOHHOTO aHAIM3a
(COM-DAT), uHppakpacHOil CHEKTPOCKONNHU, METOAOB peHTreHo(dazoBoro aHamu3a. Taxoke OBIT BBIpAIleH MOHOKPHCTAILT
KOOPAMHAI[MOHHOTO COEAMHEHHs HOBOTO COCTaBa, CHHTE3MPOBAHHOTO B CTaThe, M OIPEAENICHBI €ro IapaMeTpbl MEeTOJIOM
PEHTTeHOCTPYKTYpHOTO aHanm3a Ha audpaxromerpe XtaLAB Synergy (Rigaki, fmonwust), ycranonenrnom B LKIT V3P®DA.
WHcTuTyT OHOOpraHMYecKod XMMHHM. Ha OCHOBaHMH TIOJy4EeHHBIX pe3yJIbTaTOB OBUIO IMOKA3aHO, YTO LEHTPAJIBHBIH aToM
KOMILIEKCHOTO COCMHEHUsSI CBsI3aH MEXIy co00il uepe3 KobGaabT, aTOMbI KHCIIOPO/ia KapOOKCHUIIBHOM TPYIIIbl HHAOMETA[HA U
aToMBl a30Ta 2,2'-TUNupuauiaMuHa, o0pa3ys KOMIUIEKCHOE COeIMHEHHE C KOOPAWHAIMOHHBIM YHCIOM, PaBHBIM 10 6.
TlokazaHo, 4TO PacTBOPUMOCTBH ITOTO Tperapara, 00JaJaoliero MPOTHBOBOCIAIUTEIBHBIM U 00€300IMBAIONINM [eHCTBHEM,
(hopMHupyeTCsl KOMIUIEKCHBIM COSIMHEHHEM C DJIEMEHTOM KOoOabTa, a MPOLIeCC ero ASHCTBUS YBEINYNBACTCS B HECKOJIBKO Pas.
KnioueBsie cioBa: Anerar xoGanbra(ll), mHIOMeTanuH, 2,2'-IWNUPHIMIAMHH, JHTaHI, TepMudeckuid anamm3, SEM-EDT,
peHTreHo(a3oBblil  aHaIM3, PEHTIeHOCTPYKTYPHBIH aHajiu3, KOMIUIEKCHOE COeIUHEHHE, KOODIMHALMOHHOE 4HCIIO,
KOOPAWHAIIMOHHAS CIIOCOOHOCTB, Mporpamma MepKypHii, KOMIUIEKCHOE COeIUHEHNE CTa0HIbHOCTb.

KOBALT(II) IONINING INDOMETATSIN BILAN KOMPLEKS BIRIKMASI SINTEZI VA STRUKTURAVIY
TADQIQOTI
Annotatsiya
Ushbu magolada kobalt(ll) atsetati va indometatsinning, 2,2'-dipiridilamin bilan yangi aralash ligandli kompleks birikmasini
sintez gilish magsad qilib olingan. Bu sintez gilingan koordinatsion birikmaning tarkibi, tuzilishi va xossalari fizik-kimyoviy
metodlar: skanerlovchi elektron mikroskop-energiya dispersion tahlil (SEM-EDT), infragizil spektroskopiya, rentgenfazaviy
tahlil usullari yordamida o‘rganilgan. Shuningdek, maqola sintezlangan yangi tarkibli koordinatsion birikmaning monokristali
ostirilib, unga tegishli parametrlar O‘zRFA Bioorganik kimyo institutining jamoaviy foydalanish markaziga o‘rnatilgan XtaLAB
Synergy(Rigaki, Yaponiya) difraktometrida rentgenstrukturaviy tahlilini o‘tkazish orqali aniqlangan. Olingan natijalar asosida
kompleks birikma tarkibidagi markaziy atom kobalt, indometatsin tarkibidagi karboksil guruhining kislorod atomlari va 2,2'-
dipiridilaminning tarkibidagi azot atomlari orqali o‘zaro bog‘lanib, koordinatsion soni 6 ga teng bo‘lgan kompleks birikma hosil
qilishi ko‘rsatib berildi. Yallig‘lanishga qarshi va og‘riq qoldiruvchi ta’sirga ega bo‘lgan bu dori vositasining kobalt elementi
bilan hosil gilgan kompleks birikmasining eruvchanligi va ta’sir jarayoni bir necha bor ortishi ko‘rsatib berildi.
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Kalit so‘zlar: Kobalt(ll) atsetati, indometatsin, 2,2'-dipiridilamin, ligand, termik analiz, SEM-EDT, rentgenfazaviy tahlil,
rentgen strukturaviy analiz, kompleks birikma, koordinatsion son, koordinatsion sig‘im, Mercuriy dasturi, kompleks birikma
bargarorligi.

Kirish. Dunyoda tibbiyot amaliyotida qo‘llanilayotgan dori vositalarini yangilash, ularning turli xususiyatlarga ega
biometall tuzlari bilan kompleks birikmalarini olish zamonaviy kimyo va farmakologiyaning dolzarb muammolaridan biri
hisoblanadi. Shuning uchun mavjud dori vositalarining yangi kompleks birikmalarini sintez gilish, ularning strukturasini
zamonaviy fizik-kimyoviy tadqiqot usullari yordamida o‘rganish, molekulyar va kristall tuzilishini rentgen tuzilish tahlili orqali
aniglash, shuningdek, olingan komplekslarning biologik faolliklarini tadgiq etish muhim ahamiyat kasb etadi. Shuningdek, Yangi
O‘zbekistonning 2022-2026-yillardagi taraqqiyot strategiyasida” iqtisodiyotni rivojlantirish ustuvor yo‘nalishlari belgilangan
hamda mahalliy xomashyo resurslarini chuqur qayta ishlash asosida, yuqori qo‘shimcha qiymatli tayyor mahsulot ishlab
chiqarishni yanada jadallashtirish, sifat jihatdan yangi mahsulot va texnologiya turlarini o‘zgartirish masalalari alohida belgilab
qo‘yilgan [1]. Ushbu yo‘nalishda iqtisodiyotimizning yetakchi tarmogqlaridan biri bo‘lgan, kimyo sanoatini rivojlantirishda, yangi
kompleks birikmalarni sintez gilish, ularning biologik faolliklarini tadqiq etishga keng e’tibor qaratilmoqda. Ushbu masalalardan
kelib chiggan holda laboratoriya sharoitida mavjud dori vositalarini yangilash, import o‘rnini bosuvchi yangi samarali dori
vositalarini yaratish magsadida indometatsinning bioelementlardan hisoblangan kobalt bilan koordinatsion birikmasi sintezi
amalga oshirildi. Bu birikmaning tuzilishini aniglash va biologik faolliklarini o‘rganish magsadida turli xil fizik-kimyoviy
tadgiqot metodlari yordamida analiz gilindi.

Tadgiqotning magsadi kobalt(ll) atsetatining, indometatsin va 2,2'-dipiridilamin bilan kompleksining sintezi, tarkibi,
tuzilishi va xossalarini aniglashdan iborat. Ushbu magsadga erishish uchun kobalt(ll) atsetatining, indometatsin bilan kompleks
birikmasining sintezi amalga oshirilgan. Sintez gilingan birikmalarning tarkibi va tuzilishi SEM-EDT, infragizil spektroskopiya
(1Q), termik analiz va rentgen strukturaviy tahlil metodlari yordamida o‘rganilgan.

Mavzuga oid adabiyotlar tahlili. Adabiyotlarda indometatsinning kompleks birikmalari, tuzilishi va amaliy qo‘llanilishi
bo‘yicha ishlarning natijalarini umumlashtirgan ko‘plab sharxlar mavjud. Shuningdek, adabiyot manbalari tahlilining
ko‘rsatishicha, 3d metallar va indometatsinning kompleks birikmalarini tahlil gilish bo‘yicha keng miqyosda tajriba natijalari
bo‘lishiga qaramasdan, bu ligand asosida suvli muhitda olingan kompleks birikmalar sintezi va tuzilishi yetarli darajada ifodalab
berilmagan. Shu sababli, kobalt(Il) atsetati hamda indometatsinning kompleks birikmasini sintez qilish, fizik-kimyoviy va
biologik faolligini aniqlash alohida ilmiy qiziqish tug‘diradi. J.G.Stowell, S.R.Byrn, K.S.Huang, Q. Zhou, T.W.
Hambley, B.J.Kennedy, P.A. Lay, P.Turner, B. Warwick, J.R.Biffin, H.L.Regtop, S.Ramadan, G.J. Foran, A.M. Rich kabi
olimlar o‘zlarining ilmiy ishlarida indometatsinning kompleks birikmalarini o‘rganib, farmasevtika uchun zarur bo‘lgan
ma’lumotlarni berishgan. Masalan, LI.Krasnyuk., T.M.Kosheleva., A.V. Belyatskaya kabi olimlarning “Tibbiyot va
farmasevtikada indometatsinning qo‘llash jihatlari” mavzusidagi maqolada indometatsining ishlatilishida eng noqulay tomoni
uning suvda eruvchanligi yomonligi takidlanib, uning eruvchanligini oshirish uchun turli polimerlar bilan biriktirilib, gattiq
dispersiyalar holida foydalanishni taklif gilganlar [2]. Spyros Perontsis ., Christos T.Ch., Antonios G.H., George Psomas
tomonidan “Steroid bo‘lmagan yallig‘lanishga qarshi dorilar bilan bir qator dioksouranium (VI) komplekslarining sintezi, tavsifi
va (in vitro va silico) biologik faolligi ” mavzusida yozilgan maqolada dioksouranium (VI) ionining bir qator steroid bo‘lmagan
yallig‘lanishga qgarshi dorilar (NSAIDlar), ya’ni mefenamik kislota, indometatsin, diklofenak, diflunisal va tolfenamik kislotalar
bilan reaktsiyasi natijasida UO2(NSAID-0,0")2(N,N'—donor) formulaga ega bo‘lgan 10 ta yangi kompleks birikma olinib, uning
biologik ta’siri in vitro usulida o‘rganilgan [3]. Qingdi Zhou., Trevor W. Hambley., Brendan J. Kennedy., Peter A. Lay., Peter
Turner., Barry Warwick., John R. Biffin kabi farmasevt olimlar tomonidan “Yallig‘lanishga qgarshi ikki yadroli va mononuklear
rux indometatsin  komplekslarining  sintezi va  xarakteristikasi”  mavzusida  yozilgan magolada  ruxning
[Zn2(Indo)a(DMA)2]-2DMA, [Zn2(Indo)a(Py)2]-2H20, [Zn2(Indo)s(NMP)2], cis-[Zn(Indo)2(EtOH)2] va cis-[Zn(Indo)2(MeOH)2]
kabi formulaga ega mono va biyadrolli kompleks birikmalari sintezi va ularga tegishli kristall struktura parametrlari berilgan [4].
Spyros Perontsis, Elena Geromichalou, Franc Perdih, Antonios G. Hatzidimitriou, George D. Geromichalos, 1ztok Turel, George
Psomaslar tomonidan yozilgan “Indometatsin bilan ikki yoki uch valentli kobalt komplekslarini sintez qilish, strukturani
aniqlash, in vitro va silico biologik baholash” mavzusidagi maqolasida kobalt(Il) xloridning indometatsin bilan [Co(indo-
0)2(H20)2(u-Ch]n-n(MeOH-H20) tarkibli kompleks birikmasi olingan va biologik faolligi ham tekshirilgan. Komplekslarning
albuminlar bilan bog'lanishi ham tekshirildi va tegishli bog‘lanish konstantalari va bog‘lovchi substrat aniqlandi. Molekulyar
modellashtirish hisob-kitoblari odatda DNKning o‘rganilayotgan komplekslar bilan bog‘lanishi va bu birikmalarning qon
zardobidagi albumin ogsillari orqali tashish qobiliyatining buzilishini tushunish uchun molekulyar asos bo‘lishi mumkin [5]. Shu
kabi magolalarni tahlil gilish orgali, indometatsinning biogen metallardan hisoblangan kobalt metali bilan aralash ligandli
kompleks birikmasi sintezini amalga oshirish mumkinligi bo‘yicha ma’lumotlar to‘plandi.

Tadgigot metodologiyasi. Sintez eritma muhitida amalga oshirildi. Dastlab, kobalt(ll) atsetat kristallogidrat tuzidan
(Co(CH3COO0)24H20) 0,00565¢g (0.028 mmol) olinib, suvli eritmasi tayyorlandi. Indometatsin ligandidan 0.02g (0.056 mmol)
olinib, uning spirtli eritmasi tayyorlandi [6]. Keyingi bosqichda indometatsinning faolligini, ya’ni reaksiyaga Kirishish qobilyatini
oshirish magsadida, uning natriyli tuzi olindi. Ushbu olingan indometatsin natriyli tuzga kobaltning kristallogidrat tuzi va 2,2'-
dipiridilaminning spirtli eritmasi qo‘shiladi. Reaksion aralashma dastlab xona haroratida, so‘ngra esa 45-50°C haroratda, magnitli
aralashtirgichda 20-25 minut aralashtirildi. Jarayon oxirida aralashma termostatda o‘zgarmas 30°C haroratda bug‘latildi. Sekin
bug‘latish usulida 12 kundan so‘ng, to‘q pushti rangli monokristallar olindi va uning tuzilishi RTT usuli yordamida aniglandi [7].
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1-reaksiya. Indometatsinning natriyli tuzini olish reaksiyasi

Keyin ushbu olingan [Co(Indo)z(bipy)]-2H20 kompleks birikmaning fizik va kimyoviy xossalarini tekshirish uchun, undan
o‘stirilgan monokristall dimetilformamidda yaxshilab yuvib, tozalab olindi. RTT analizi yordamida olingan Cif fayldan
foydalangan holda , mercuriy dasturi bilan kristall parametrlari aniqlab, jadval ma’lumotlari yordamida ifodalab berildi. Sintez
gilingan kompleks birikmadagi elementlarning miqdorlari (uglerod, kislorod va metall atomlari) SEM-EDT metodi yordamida
analiz gilindi [8]. Komplekslarning mikrostrukturalari va EDT diagrammalari 1-rasmda keltirildi. SEM natijasini olishda,
elektronlar namunadagi atomlar bilan o‘zaro ta’sir giladi va namunaning sirt topografiyasi va tarkibi haqida ma’lumotni o‘z
ichiga olgan turli signallarni yaratadi.

] S0um 3 SOum

1-rasm. [Co(Indo)2(bipy)]-2H20 ning mikrostrukturasi, xaritalash va element tahlil natijalari

Element Line Mass% Atom%
C K 48.84+0.03 55.05+0.03
N K 14.93+0.06 14.43+0.06
o K 35.96+0.07 30.43+0.06
Cl K 0.18+0.00 0.07+0.00
Co K 0.09+0.00 0.02+0.00
Total 100.00 100.00

Elektron nur rastrli skanerlash rejimida skanerlanadi va tasvirni yaratish uchun nurning holati aniglangan signalning
intensivligi bilan birlashtiriladi.

Tahlil va natijalar. Sintezlangan [Co(Indo)z(bipy)]-2H20 kompleks birikma monokristallari o‘stirilib, O‘zbekiston
Respublikasi Fanlar akademiyasi Bioorganik kimyo institutining jamoaviy foydalanish markaziga o‘rnatilgan XtalLAB
Synergy(Rigaki, Yaponiya) difraktometrida rentgenstrukturaviy tahlili o‘tkazildi [9]. Rentgen strukturaviy tahlil natijalari
Xcalibur Roxford Diffraction avtomatik difraktometrida 293 K haroratda (Cu Karadiation, k = 1,54184 A, xscan rejimi, grafit
monoxromator) olingan.

1-Jadval
Sintez qilingan kompleks birikma kristallografik ma’lumotlari
Parametr Qiymatlar Parametr Qiymatlar
[Co(Indo)2(bipy)]-2H20
CasH39Cl2CoNsOs Kristall
Formula o‘Ichami, mm 0,24 x 0,18 x 0,14
Molekulyar
massa 943 Harorat T, °K 296
Singoniya Triklinik Skanerlash oralig‘i 6,° 2,18;-27,45
Fazoviy guruh Interval h,k,| —36:32; -17:15;
C2lc -13:11
a, A 41.80 Jami reflekslar 5108
b, A 11.88 Mustaqil reflekslar soni 976
A 9.012 Rint 0.052
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F2>20 (F2)
a® 0 kriteriy 872
pe° 92.92 Aniglagan parametrlar 156
Str Stukturani aniqlash sifati
ye 90 114
V, A3 447324 R1, WR2 (1520 (1)) 0.813, 0.956,
0.1272
z 4 -3 0.814, 0.956
Apmin/max €A
Dx, glcm® 1.449 CCDC-ragami va ref-kod 2005887
#(CuKa), mm-1 0.568

Kristalning elementar yacheykasi parametrlari quyidagicha: fazoviy guruhi C2/c, a=41.8A, b=11.88A, ¢c=9.014, a=90°,

£=92,92°, y=90°, V=4473A3, Z=4. [Co(Indo)2(bipy)]-2H20 kompleksi monoyadroli bo‘lib Co?* ionining gahrabo indometatsin va
2,2'-dipiridilamin bilan hosil qilingan, neytral tabiatga ega. Kompleks tarkibidagi Co(1)—O(1), Co(1)-0O(2), Co(1)-0O(3),
Co(1)-0(4) va Co(1)-C(6), O(1)—-C(10) bog‘lari orasidagi masofasi giymati mos ravishda 1.7789A, 1.7818A, 1.78124,
1.7801A va 2.6398A, 1.3525A ga teng [10].

o:

ci3  cia

c15
17 cie

cil

2-rasm. Sintezlangan [Co(Indo)z(bipy)]-2H20 tarkibli kompleks birikma monokristalining tasviri
Xulosa va takliflar. Sintez gilingan kompleks birikmaning tarkibi, tuzilishi va unga tegishli parametrlar mercuriy dasturi

yordamida aniglanib, [Co(Indo)2(bipy)]-2H20 formulaga ega kompleks birikma hosil bo‘lganligi aniqlandi. Yaratilgan sintez
metodi indometatsinning boshqa koordinatsion birikmalarni keyinchalik sintez gilishda qo‘llanilishi mumkin. Olingan kompleks
birikmada markaziy atom kobaltning koordinatsion soni 6 ga teng ekanligini va gibridlanishi sp®d? holatda bo‘lishini rentgen
strukturaviy tahlil natijalariga tayanib aytish mumkin.

10.
11.
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STUDY OF UNUSUAL CARBOCYCLICATION REACTIONS INVOLVING HOMOVERATRYLAMINE,
ACETOSICE ESTER, SALICYL ALDEHYDE, p-NITROBENZALDEHYDE
Annotation

Homoveratrilamine, acetoacetic ether, acetylacetone and 5-bromo salicyl aldehyde, 6-bromo piperanal aldehyde were selected for
carrying out three-component reactions of the [1+1+2] type. As a result of syntheses based on the Mannix reaction, N-(3,4-
dimethoxyphenylethyl)-1-(5-bromo-2-hydroxyphenyl)methanimine, N-(3,4-dimethoxyphenylethyl)-1-(6-bromo-piperanal-
phenyl)) methanimine and 4-((3,4-dimethoxyphenylethyl)amino)penta-3-en-2-one a mixture of products was formed. The
structure of the obtained substances was established based on the results of *H NMR spectra.

Key words: Yenaminone, homoveratrilamine, acetylacetone, acetoacetic ether, 5-bromo salicyl aldehyde, 6-bromo piperanal
aldehyde.zvc.

W3YUEHWUE HEOBBIUHBIX PEAKIIAY KAPBOLIUKJINKAIIMY C YYACTHEM I'OMOBEPATPAJIAMHUHA,
ALETOYKCYHOI'O 5®UPA U CAJIMIIUJIOBOTI'O AJIBAETUJA, n-HUTPOBEH3AJIBAETUIA
AHHOTAIHS
Jis mpoBeAeHUsT TPEXKOMIIOHEHTHBIX peaknuidi tuma [1+1+2] ObuM BBIOpaHBI TOMOBEPATPUIIAMHH, allEeTOYKCYCHBIH 3¢up,
alleTHIAIIETOH M S-OpoMcanuuuianbaerus, 6-opoMnunepananbpaeru. B pesynpraTe CHHTE30B 10 peakiuy MaHHUXa MOTy4YeHBI
cmech mpoayktoB N-(3,4-mumerokcudenumatn)-1-(5-6pom-2-ruapokcudenun)merannmuna, N-(3,4-muMeTokcupeHmITII)-1-
(6-6pom-numiepanans-penun))meranumuaa 1 4-((3,4-1uMeTOKCH(EHUII T )aMUHO )IIeHTa-3-eH-2-0Ha. CTpOeHne MOTydeHHBIX

BEILECTB YCTAHOBJIEHO 10 pe3yJbTaram crektpos IMP H.
KnioueBble cnoBa: EHaMHHOH, TOMOBEpaTpWIAMHH, aleTHJIAIETOH, AleTOYKCYCHBIH 3QHp, S5-OpoMcaaumui ambaerun, 6-
OpomnunepaHaib aabAeTHI.

KARBONIL BIRIKMALARNING GOMOVERATRILAMIN BILAN UCH KOMPONENTLI REAKSIYALARI
ASOSIDA YENAMINONLAR SINTEZI
Annotatsiya
[1+1+2] tipidagi uch komponentli reaksiyalarni olib borish uchun gomoveratrilamin, dikarbonil birikmalar sifatida asetosirka
efiri, asetilaseton hamda 5-brom salisil aldegidi, 6-brom piperanal aldegidi tanlab olindi. Mannix reaksiyasi asosida olib borilgan
sintezlar natijasida  N-(3,4-dimetoksifeniletil)-1-(5-brom-2-gidroksifenil)metanimin,  N-(3,4-dimetoksifeniletil)-1-(6-brom-
piperanal-fenil)metanimin va 4-((3,4-dimetoksifeniletil)lamino)penta-3-en-2-on mahsulotlar aralashmasi hosil bo’ldi. Olingan
moddalarning tuzilishi *H YaMR spektrlari natijalari asosida o‘rnatildi.
Kalit so‘zlar: Yenaminon, gomoveratrilamin, asetilaseton, asetosirka efiri, 5-brom salisil aldegidi, 6-brom piperanal aldegidi.

Kirish. Molekulkasida NC=CC=0 tutash tizimni saglovchi organik birikmalar tabiiy mahsulotlarning sintezida
elementar birliklar sifatida muhim rol o'ynaydi[1]. Ushbu molekulyar tizimning potensial reaktivligi tarkibada juda ko'p nukleofil
va elektrofil markazlar mavjudligi bilan belgilanadi. Yenaminon tizimida azot ham, uglerod ham ko'plab reaksiyalar uchun
nukleofil markazlar bo'lib, azot va uglerod tutash tizim hosil gilganida butun tizimda delokallashgan elektronlar tufayli karbonil
guruhlarining ham reaktivligi kuchayishi kuzatiladi. Ushbu reaksion markazlar hisobiga ular a, B-aminokislotalar [2], -
aminokislotalar [3] geterosiklik birikmalar [4], alkaloidlar [5], xinolinlar [6], azo birikmalar [7] va boshga muhim birikmalarning
sintezida faol ishtirok etadilar. Antitumor [8], antiepileptik [9], antibakterial [10], antikonvulsantlar [11], yallig'lanishga garshi
[12] kabi dori vositalarining sintezida yenaminonlardan keng foydalaniladi. Shuning uchun ham yenaminonlar sintezi bugungi
kunda dolzarb muammolardan biridir. Ushbu sinf vakillarining keng farmakologik aktivligidan kelib chigib, ularning yangi
bromli hosilalarining sintezlari olib borilmogda [13].
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Olingan natijalarning muhokamasi. Shunday ishlarning davomi sifatida ushbu tadgiqot ishida Mannix reaksiyasi
asosida yangi yenaminon hosilalarining sintezini amalga oshirish uchun dastlabki modda sifatida gomoveratrilamin (1),
asetosirka efiri va asetilaseton (2) hamda aromatik aldegidlar (3 a-b) tanlab olindi. Dastlab, 1-usulda [13] yumshoq sharoitda
bitta reaksion idishda asetosirka efiri ishtirokida 3 ta komponentning xona haroratida 2 sutka davomida reaksiyasi olib borildi.
Reaksiya boshlanganidan 6 dagiga o’tmasdan kristallanish ro’y berdi. Reaksion aralashmadan ushbu kristallar etanol yordamida
filtrlab olingach, golgan reaksion aralashmadagi moddalar (Rf 0.71, 0.65, 0.58) ajratish va tozalash uchun tanlab olindi. Hozirda
ushbu jarayon ustida ishlanmoqda.

Asetilaseton bilan olib borilgan reaksiyalar natijasida esa ikki xil moddalar aralashmasi hosil bo‘ldi. Bunda 5-brom
salisil aldegidi bilan reaksiyaning boshlang’ich davrida kristallanish ro‘y berdi. Shunday bo‘lsada, reaksiya 2 sutkaga qadar
davom ettirildi. Natijada, 47% unum bilan imin (4a) olishga erishildi. Qolgan reaksion aralashma erituvchini bug’lanishi uchun 3
sutkaga ochiq goldirildi. Ushbu vaqt mobaynida yana kristallanish kuzatildi. Olingan yangi kristallarning Rf giymati dastlabki
(4a) kristallar Rf giymatidan farq gildi. Ularning suyuglanish haroratlari ham mos ravishda 88-90°C va 81-82°C larni ko‘rsatdi. 1-
Jadval.

H;C CH
5ab 3
R,=-CH,4
R,= -CH;, -OEt

R;= 5-Br, 2-OH; 3,4-OCH,0, 6-Br

1-Jadval. Yangi 4, 5 a, b mahsulotlarning hosil bo‘lish unumlari va suyuqlanish haroratlari.

M \ Unu Suyuglanish
oddalar aqt mlar, % harorati, °C

4a z 47 88-90
sutka

4b z 51 144-146
sutka

5a z 31 81-82
sutka

5b z 43 81-82
sutka

Olingan moddalarning tuzilishi YaMR -spektroskopiya usullari yordamida o‘rnatildi. Unga ko‘ra 4 a,b mahsulotning
tahlillari natijalariga ko‘ra, gomoveratrilamin aromatik halgasiga 2,5,6 tegishli signallar 4a 6.73, 6.75, 6.77 m.u. va 4b 6.68, 6.72,
6.77 m.u. sohalarda mos ravishda, singlet, dublet-dublet, dublet ko’rinishda rezonanslashgan, o va B uglerod atomlaridagi
protonga tegishli signallar triplet va kvartet ko‘rinishda 4a 2.93, 3.83 m.u. va 4b 2.94, 3.82 m.u. sohalarda kuzatilgan. 4b
aldegidning aromatik halga signallari 6.00 m.d 3,4 holatda -OCH20- guruhi birikkan uglerod atomi protonlari signallari singlet
ko’rinishda namoyon bo’lgan. 4a 5-brom salisil aldegidiga tegishli -OH guruhi signallari 13.2 m.u. sohada keng singlet
ko’rinishida namoyon bo’ldi. Spektr natijalaridan moddalarning tuzilishi to‘g’ri isbotlanganini ko‘rishimiz mumkin.

Tajribaviy gismi:

Birikmalarning unumi va tozaligi Shimadzu LC-20 HPLC (Yaponiya) va C18 (Shimadzu LC-20, Yaponiya) pribori
yordamida aniglandi. 1Q spektrlari ATR tizimidan foydalangan holda FT-IR/NIT Spectrum 3 spektrometri yordamida gayd
etilgan. YaMR spektrlari JNM-ECZ400R va JNM-ECZ600R spektrometrlarida (Jeol, Yaponiya) 400 va 600 MGts ish
chastotalarida, CDCIs eritmalarida *H uchun gayd etilgan. TMS (0 ppm) *H NMR spektrlarida ichki standart sifatida ishlatilgan.
Rf giymatlari LS 5/40 silikagel plastinkada aniglandi, harakatchan faza sifatida benzol:metanol (6:1) dan foydlanildi.

Reaksiyaning borishi va hosil bo'lgan birikmalarning tozaligi Sigma-Aldrich, silufol L/'W 10 sm x 20 sm floresan
indikator 254 nm (Germaniya) bilan turli erituvchi tizimlarda TLC tomonidan nazorat qilindi. Sintez gilingan barcha
moddalarning suyuqlanish temperaturasi mikrostolik Stuart SMP20 apparatida o‘lchandi (1-Jadval).

1-usul. 0.01 mol gomoveratrilamin, 0.01 mol aromatik aldegid, 0.02 mol asetosirka efiri aralashmasi (10 ml etanol) 7
sutka davomida magnit aralashtirgich yordamida aralshtirildi. Reaksiyaning borishi yupga gatlamli xromatogramma usuli bilan
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nazorat qilib borildi. Reaksiya tugagach erituvchisi uchishi uchun 3 sutkaga qoldirildi. Olingan cho‘kma filtrlandi, qoldiq
etanolda gayta kristallandi.

N-(3,4-dimetoksifeniletil)-1-(5-brom-2-gidroksifenil)metanimin, C17H1sN204 sintezi (4a).

Yugoridagi 1-usul bilan 0.58 g (0.003 mol) 5-brom salisil aldegidi, 0.61 g (0.6 ml, p=1.0284 g/ml, 0.006 mol) asetosirka
efiri, 0.51 g (0.14 ml, p=1.074 g/ml, 0.003 mol) gomoveratrilamin va 10 ml etanol ishtirokida 2 sutka davomida olib borilgan
reaksiyadan 0.43 g, (47%) och sariq rangli mahsulot olindi. Tsuy=88-90 °C (xloroform), Rf=0.85 (benzol:metanol — 6:1).

IH YaMR spektri: (600 MHz, CDCls, 0, m.u., ¥Hz): 2.97 (2H, t, H-a), 3.80 (3H, s, OCH3), 3.83 (3H, 5, OCHs), 3.88

(2H, t, J=8.2, H-B), 6.73 (1H, s, H-2), 6.75 (1H, d, J=1.8, H-6), 6.77 (1H, d, J=8.0, H-5), 7.56 (1H, t, J=7.9, H-5'), 8.0 (1H, d,
J=7.6, H-6"), 8.17 (1H, s, CH), 8.24 (1H, dd, J=2.1, 8.1, H-5"), 8.53 (1H, t, J=1.8, H-2'), (1H, keng s., OH).
N-(3,4-dimetoksifeniletil)-1-(6-brom-piperanal-fenil)metanimin, C1sH1sBrNOa sintezi (4b).
Yugoridagi 1-usul bilan 0.361 g (0.002 mol) 6-brom piperanal aldegidi, 0.437 g (0.425 ml, p=1.0284 g/ml, 0.004 mol)
asetosirka efiri, 0.304 g (0.3 ml, p=1.074 g/ml, 0.002 mol) gomoveratrilamin va 10 ml etanol ishtirokida 2 sutka davomida olib
borilgan reaksiyadan 0.36 g, (55%) mahsulot (4b) Tsuy=144-146 °C (xloroform), Rf=0.81 (benzol:metanol — 6:1)

N-(3,4-dimetoksifeniletil)-1-(6-brom-piperanal-fenil)metanimin, C1sH1sBrNO4 *H YaMR spektri: (600 MHz, CDCls, 5;

m.u., J/Hz): 2.93 (2H, t, J=7.3, H-B), 3.83 (2H, to’silgan, H-a), 3.83 (3H, s, OCHs), 3.84 (3H, s, OCHs), 6.00 (2H, s, OCH.0),
6.74 (1H, d, J=2.0, H-2), 6.75 (1H, d, J=2.0, 8.0, H-4), 6.79 (1H, d, J=8.0, H-5"), 6.98 (1H, s, H-2"), 7.49 (1H, s, H-6).

2-usul. 0.01 mol gomoveratrilamin, 0.01 mol aromatik aldegid, 0.02 mol asetilaseton aralashmasi (10 ml etanol) 7 sutka
davomida magnit aralashtirgich yordamida aralashtirildi. Reaksiyaning borishi yupga gatlamli xromatogramma usuli bilan
nazorat qilib borildi. Reaksiya tugagach erituvchisi uchishi uchun 3 sutkaga qoldirildi. Olingan cho‘kma filtrlandi, qoldiq
etanolda gayta kristallandi.

N-(3,4-dimetoksifeniletil)-1-(5-brom-2-gidroksifenil)metanimin, Ci7H1sBrNOs (4a) va 4-((3,4-
dimetoksifeniletil)amino)penta-3-en-2-on, C1sH21NOs3 (5a) sintezi.

Yugoridagi 2-usul bilan 0.44 g (0.003 mol) 5-brom salisil aldegidi, 0.59 g (0.6 ml, p=0.975 g/ml, 0.006 mol) asetilaseton,
0.5 g (0.49 ml, p=1.074 g/ml, 0.003 mol) gomoveratrilamin va 10 ml etanol ishtirokida 2 sutka davomida olib borilgan
reaksiyadan 0.49 g, (49%) och limon rangli mahsulot (4a) Tsuy=90-91°C (xloroform), Rf=0.72 va (5a) 0.23 g, (31%) Tsuy=81-82
°C (xloroform), Rf=0.55 (benzol:metanol — 6:1) mahsulotlar aralashmasi olindi.

4-((3,4-dimetoksifeniletil)amino)penta-3-en-2-on, C1sH21NO3 (5a) *H YaMR spektri: (600 MHz, CDCls, 5, m.u., J/Hz):

1.71 (3H, s, Hs-12 ), 1.91 (3H, s, Hs-11), 2.81 (2H, t, J=7.0, H-7), 3.42 (2H, kv, J=7.0, H-8), 3.9 (3H, s, OCHs), 3.8 (3H, s,
OCHa), 4.9 (1H, s, H-10), 6.7 (1H, d, J=2.0, H-2), 6.71 (1H, dd, J=2.0, 10.1, H-6), 6.79 (1H, d, J=8.1, H-5).

N-(3,4-dimetoksifeniletil)-1-(6-brom-piperanal-fenil)metanimin, C18H18BrNOs4 (4b) va 4-((3,4-
dimetoksifeniletil)amino)penta-3-en-2-on, C1sH21NOs sintezi.

Yugoridagi 2-usul bilan 0.40 g (0.002 mol) 6-brom piperanal aldegidi, 0.37 g (0.38 ml, p=0.975 g/ml, 0.004 mol)
asetilaseton, 0.34 g (0.33 ml, p=1.074 g/ml, 0.002 mol) gomoveratrilamin va 10 ml etanol ishtirokida 2 sutka davomida olib
borilgan reaksiyadan 0.37 g, (51%) mahsulot (4b) Tsuy=144-146 °C (xloroform), Rf=0.8 va 0.18 g, (37%) Tsuy=81-82 °C
(xloroform), Rf=0.55 (benzol:metanol — 6:1) (5b) mahsulotlar aralashmasi olindi.

4-((3,4-dimetoksifeniletil)amino)penta-3-en-2-on, C1sH2:NOs (5b) *H YaMR spektri: (600 MHz, CDCls, 5, m.u., J/Hz):

1.71 (3H, s, Hs-12 ), 1.91 (3H, s, Hs-11), 2.81 (2H, t, J=7.0, H-7), 3.42 (2H, kv, J=7.0, H-8), 3.9 (3H, s, OCHs), 3.8 (3H, s,
OCHa), 4.9 (1H, s, H-10), 6.7 (1H, d, J=2.0, H-2), 6.71 (1H, dd, J=2.0, 10.1, H-6), 6.79 (1H, d, J=8.1, H-5).

Xulosa. Ushbu tadgiqot ishida gomoveratrilamin, dikarbonil birikmalar sifatida asetosirka efiri, asetilaseton hamda 5-
brom salisil aldegidi, 6-brom piperanal aldegidi ishtirokidagi kondensatsiya reaksiyalari yordamida N-(3,4-dimetoksifeniletil)-1-
(5-brom-2-gidroksifenil)metanimin, N-(3,4-dimetoksifeniletil)-1-(6-brom-piperanal-fenil)metanimin va 4-((3,4-
dimetoksifeniletil)amino)penta-3-en-2-onlarni ajratib olishga erishildi.
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ENERGETIK ICHIMLIKLARNING XAVFLI JIHATLARI
Annotatsiya

Ushbu magolada energetik ichimliklarni iste'mol gilishning xavfli tomonlari ko'rib chigiladi. Kofeinning yugori migdori, ortigcha
shakar va ularning salomatlik ta'siriga alohida e'tibor beriladi. Yurak tizimi uchun xavflar, mumkin bo'lgan metabolik va
elektrolitlar muvozanati ham muhokama gilinadi. Energetik ichimliklarning ruhiy salomatlik va uyquga ta'siri jihatlari ham tahlil
gilinmoqda. Maqolada ongli iste'mol bo'yicha ko'rsatmalar berilgan va iste'molchilarning sog'lig'i xavfsizligini ta'minlash uchun
ta'lim va jamoatchilikni potentsial xavflardan xabardor gilish muhimligiga urg'u berilgan. Energetik ichimliklar xavfini
o'rganishning magsadi bu ichimliklar inson salomatligiga ta'sir gilishi mumkin bo'lgan xavf va ta'sirlarni aniglash va tahlil
qgilishdir. Tadgigot kofeinning yugori miqgdori, ortigcha shakar, yurak-gon tomir tizimiga ta'siri, mumkin bo'lgan metabolik va
elektrolitlar muvozanati, ruhiy salomatlik va uyquga ta'siri kabi tashvishlarni o'rganishga garatilgan. Asosiy magsad - energetik
ichimliklarni ongli ravishda iste'mol qilishni rag'batlantirish va iste'molchilar salomatligi va farovonligini saglash uchun
aholining yuzaga kelishi mumkin bo'lgan xavf-xatarlar hagida xabardorligini oshirish uchun dalillarga asoslangan ma'lumotlarni
taqdim etishdan iboratdir.

Kalit so‘zlar: Energetik ichimliklar, xavflar, sog'lig, kofein, shakar, yon ta'sirlar, klinik tadgiqotlar, ruhiy salomatlik,
epidemiologiya, xavfsiz iste'mol.

DANGEROUS ASPECTS OF ENERGY DRINKS
Annotation

This article examines the dangers of consuming energy drinks. Special attention is given to high caffeine content, excess sugar
and their health effects. Cardiovascular risks and possible metabolic and electrolyte imbalances are also discussed. Aspects of the
effects of energy drinks on mental health and sleep are also being analyzed. The article provides guidelines for conscious
consumption and emphasizes the importance of education and public awareness of potential risks to ensure consumer health
safety. The purpose of energy drink risk studies is to identify and analyze the risks and effects these drinks may have on human
health. The study aimed to examine concerns such as high levels of caffeine, excess sugar, cardiovascular effects, possible
metabolic and electrolyte imbalances, mental health and sleep effects. The main goal is to provide evidence-based information to
encourage the conscious consumption of energy drinks and to increase public awareness of the potential risks to the health and
well-being of consumers.

Key words: Energy drinks, risks, health, caffeine, sugar, side effects, clinical research, mental health, epidemiology, safe
consumption.

OINACHBIE ACIIHEKTbI DHEPTETHUYECKUX HAIIUTKOB
AHHOTaALUSA

B 1aHHOi CTaThe pacCMaTpUBAIOTCS OMACHOCTH YIIOTPEOJCHHsS SHEPreTHYecKuX HamuTKoB. Ocoboe BHUMAaHUE YIemsercs
BBICOKOMY COJIepIKaHMI0 Ko(ernHa, M30BITKY caxapa W MX BIMSHHIO Ha 370pOBbe. Takke 00CYXIaI0TCS CepIeuHO-COCY/IUCThIE
PHCKH ¥ BO3MOXKHBIE META0OJIIMUECKHE U JJIEKTPOJUTHbIE aucOanmaHchl. Tarkke aHATU3UPYIOTCS ACHEKTHI  BIIHMSHHS
JHEPreTHYECKUX HAIMTKOB Ha IICUXMYECKOE 370pOBbE M COH. B craThe NPHBOIATCS PEKOMEHIALUH IO OCO3HAHHOMY
MOTPEOICHHUIO M MTOUEPKUBACTCS BAXKHOCTH MPOCBEIIICHHUS M OCBEAOMIICHHOCTH OOIIECTBEHHOCTH O MOTCHIIHAIBHBIX PUCKAX IS
obecrieueHuss 6€30MaCHOCTH 3M0pOBbs moTpebuTeneil. [{enbio UcCaeqoBaHMi PHUCKOB JSHEPreTHUCCKHX HAMUTKOB SBIISCTCS
BBUSIBJICHUE M aHAJIN3 PUCKOB U TIOCIIEACTBHUIL, KOTOPBIE 3TH HAITUTKU MOTYT OKa3aTh Ha 340pOBbe 4enoBeka. MccnenoBanue 6bu10
HAMPaBIICHO HAa W3yYeHHWE TaKWX MpoOIeM, KaK BBICOKHH ypOBeHb Ko(ewmHa, H30BITOK caxapa, CepAeYHO-COCYIHUCTHIE
MOCIIC/ICTBHSI, BO3MOJKHBIE METabOJMYECKHE W DIIEKTPOIMTHBIE THCOANAHCHI, MCHXHUYECKOE 3I0POBbE U BIMSHHE HA COH.
OcCHOBHasi 1eJb - TPEJOCTaBUTh HAYYHO OOOCHOBAHHYIO HH()OPMAIMIO Ul TOOMIPSHUS] CO3HATEIBHOTO IOTPEOICHHS
JHEPreTHIECKHX HAMMTKOB W TIOBBINIEHHS OCBEIOMIIEHHOCTH OOIIECTBEHHOCTH O MOTEHIHAIBHBIX PHCKAX Ui 3J0POBBS U
6naromnoiry4ns noTpeouTenei.

KinioueBble cioBa: DHEPreTHUSCKUE HAMUTKH, PHUCKH, 310pPOBbe, KodeuH, caxap, MoOO0uHble 3()(DEKTH, KIHHUYCCKHE
UCCIICIOBAHMUS, TICHXHYUECKOE 3710POBbE, SMUIAEMUOJIOTHS, 0€30MacHOe MOTpeOIeHHE.
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Kirish. Bugungi kunda faol turmush tarzi va energiyani oshirishga doimiy intilish davrida energetik ichimliklar ko'plab
odamlarning kundalik ratsionining ajralmas gismiga aylandi. Bir zumda uyg'onish va faollikni oshirish va'dasi jozibador, ammo
bu dinamik yorliglar ortida diggat bilan ko'rib chigishga arziydigan sirlar yotadi. Ushbu maqolada biz energiya ichimliklar
iste'moli bilan birga kelishi mumkin bo'lgan xavf-xatarlarni, ularning tarkibi va organizmga ta'sirini ochib beramiz. Bugun
yoshlar o‘rtasida urf bo‘lgan energetik ichimliklar ilk bor 1960 yilda Yaponiyada dori vositasi sifatida yaratilgan. Keyinchalik
Yevropa va AQShni «zabt etgachy», biznesmenlar bu mahsulotni ommalashtirish uchun tarkibiga bir gancha kimyoviy moddalarni
go‘shishgan. 2014 vyilga kelib, JSST o‘smirlar o‘rtasida energetik ichimliklar ko‘p iste’mol gilinayotgani yuzasidan xavotirli
bayonot bilan chigdi. 2017 yilda esa AQShda 16 yoshli o‘smirning o‘limiga ko‘p migdorda iste’mol gilingan energetik ichimlik
sabab bo‘lgani aytildi. Energitik ichimliklar turli xil mahsulotlar yog’indisidan tashkil topadi. Ular quyidagilar: Energetik
ichimliklar dunyosining asosiy o'yinchilaridan biri kofeindir. Ushbu rag'batlantiruvchi go'shimcha, barcha uyg'onish ranglarida,
yurak tizimi uchun hagigiy muammo bo'lishi mumkin. Ushbu ichimliklardagi kofeinning yuqgori dozalari gon bosimini oshirishi,
yurak ritmini buzishi va hatto jiddiy sog'liQ muammolarini keltirib chigarishi mumkin. Bir shisha energetik ichimlikdagi ikkinchi
sir - bu ortigcha shakar migdori. Kofeinning achchiq ta'mini yashirish uchun ishlab chigaruvchilar ko'p miqdorda shakar
go'shadilar. Bu, 0'z navbatida, ortigcha vazn, diabet va boshga metabolik kasalliklarga olib kelishi mumkin. Energetik ichimliklar
energiya portlashidir va yaxshi uyqu uchun dinamit bo'lishi mumkin. Kofeinning yuqori darajasi uyqusizlikka olib kelishi va
uyqu davrini buzishi mumkin, bu esa 0'z navbatida surunkali charchoq va ruhiy salomatlik muammolariga olib kelishi mumkin.
Yurak muammolari energetik ichimliklarning gorong'u tomonining bir gismidir. Yuqori qon bosimi, tez yurak urishi va
yurakning haddan tashqari yuklanishi - bularning barchasi ularni muntazam ravishda ishlatish natijasida, aynigsa jismoniy
faoliyat bilan birga bo'lishi mumkin. Energiya oltin bo'lgan dunyoda energetik ichimliklar har doim eng yugori cho'qgida bo'lish
istagimizni manipulyatsiya giladi. Birog, bu kuch bilan ko'pincha e'tiborga olinmaydigan xavflar keladi. Zamonaviy
jamiyatimizda mavjud bo'lgan energetik ichimliklar tezda energiya va hushyorlikni oshirish va'dasi bilan e'tiborni tortadi. Biroq,
bu baquvvat ichimliklar ortida ehtiyotkorlik bilan ko'rib chigishni talab giladigan xavfli jihatlar bo'lishi mumkin. Ushbu
magqolada biz energetik ichimliklarning xavfli tomonlarini tahlil gilish, ongli ravishda iste'mol gilishga chagirishning magsad va
vazifalarini tahlil gilamiz. Magsadlar quyidagicha: sog'liq uchun xavflarni tushuntirish, iste'molchilarning xabardorligini
shakllantirish, ilmiy asoslilikni ta'minlash, jamoat salomatligini mustahkamlash, ichimlik tarkibini tahlil gilishdan iboratdir.
Vazifalar: tibbiy tadgigotlarni o'rganish, sog'likka ta'sirini ochish, tavsiyalarni shakllantirish, axborot kampaniyalarini o'tkazish,
mutaxassislar bilan hamkorlik gilishga yordam beradi. Hozirgi paytda yoshlar o‘rtasida energetikichimliklar iste’moliga o‘rganib
qolayotganlarni ko‘rishimiz mumkin. Uning alkogolli va alkogolsiz xili mavjud. Alkogolsiz energetik ichimlik balog‘atga
yetmagan yoshlar o‘rtasida juda ommalashdi. O‘yin-kulguga ruju qo‘ygan yoshlar uning xuddi “tetiklashtirganday” xususiyatiga
aldanib, bemalol iste’mol qilishda davom etishyapti. O‘z ixtiyorlari bilan ulardan voz kecha olmaydigan darajaga kelganlarida
esa kech bo‘lishini, uning vaqtinchalik “sehrli” ta’sirining salbiy oqibatini hayollariga ham keltirishmayapti. Energetik
ichimliklar zamonaviy turmush tarzining ajralmas gismiga aylanib, bedorlik va energiyani oshirish va'dalari bilan e'tiborni
tortadi. Birog, yaltiroq yorliglar va tezkor reklama ortida sog'liq uchun mumkin bo'lgan xavflar yotadi. Ushbu maqolada biz
natijalarni ko'rib chigamiz va energetik ichimliklar ichish bilan bog'liq xavflarni muhokama gilamiz. Tadgiqot natijalariga asosan
yurak-qon tomir tizimiga ta'siri kuchli ta’siri aniglangan. Ko'pgina tadqiqotlar shuni tasdiglaydiki, energetik ichimliklar ichish
gon bosimi va yurak urish tezligining vaqgtincha oshishiga olib kelishi mumkin. Bu omillar yurak-gon tomir tizimiga, aynigsa,
yurak-qon tomir kasalliklariga moyil bo'lgan shaxslarda stressni keltirib chigarishi mumkin. Tadgigot natijalari energiya
ichimliklarining asab tizimiga ta'sirini ham ko'rsatadi. Kofeinning yuqori darajasi uyqusizlik, asabiylashish va xavotirga olib
kelishi mumkin, aynigsa stimulyatorlarga sezgir bo'lgan odamlarda. Tadgigotlar energiya ichimliklarini iste'mol gilishni
metabolik kasalliklar bilan bog'ladi. Ichimlikdagi ortigcha shakar semizlik va diabet rivojlanishiga yordam beradi. Psixologik
jihatlar ham ta'sir giladi. Energetik ichimliklar asabiylashish, tashvish va ba'zi hollarda hatto tajovuzkor xatti-harakatlarga olib
kelishi mumkin. Energetik ichimliklarning tarkibni tartibga solish zarurati mavjud. Natijalarni muhokama qilish energetik
ichimliklar tarkibini tartibga solish zarurligini ko'rsatadi. Kofein va shakarni kamaytirish sog'liq uchun xavflarni sezilarli
darajada kamaytirishi mumkin. Iste'molchilarning xabardorligini ta'minlash muhim ahamiyatga ega. Samarali axborot
kampaniyalari va ta'lim dasturlari odamlarga energetik ichimliklarni iste'mol qilish bo'yicha ko'proq ongli garorlar gabul gilishga
yordam beradi. Sog'ligni saglash va ta'lim muassasalari energetik ichimliklar xavfi hagida ma'lumot berishda faol rol o'ynashi
kerak. Bunga ogohlantiruvchi ma'ruzalar o'qish va ma'lumot risolalarini targatish kiradi.

Tadgiqot gismi. Zamonaviy jamiyatda energetik ichimliklar ko'plab odamlarning kundalik hayotining ajralmas gismiga
aylandi. Ular energiyani tez oshirishni va hushyorlikni oshirishni va'da giladilar. Birog, bu energiya beruvchi yorliglar ortida
diggat bilan ko'rib chigishga arziydigan xavflar yotadi. Ushbu maqolada biz energetik ichimliklar bilan bog'liq xavflarni
aniqlashga garatilgan mavjud adabiyotlar va tadqigot usullarini ko'rib chigamiz. Kofeinning tanaga ta'siri: Adabiyotda aniglangan
birinchi asosiy jihat kofeinning tanaga ta'siridir. Ko'pgina tadgiqotlar shuni tasdiglaydiki, energetik ichimliklar tarkibidagi
kofeinning yuqori dozalari qon bosimining oshishiga, uyqusizlikka va yurak ritmining buzilishiga olib kelishi mumkin. Ortigcha
shakarning ta'siri: Adabiyotlarni o'rganish energiya ichimliklaridagi ortigcha shakar va sog'liq uchun xavflar o'rtasidagi
bog'liglikni ham ochib beradi. Haddan tashqari shakarli ichimliklarni iste'mol gilish semizlik, diabet va boshga metabolik
kasalliklar bilan bog'lig.

Energetik ichimliklarning zararini kamaytirish bo’yicha eng samarali metodlar quyidagilar:

1.Eng samarali metodlardan biri ilmiy faktlar va tadgigotlardan foydalanishdir. Kofein, shakar va energetik ichimliklar
tarkibidagi boshga ingredientlarning tanaga ta'siri hagidagi fanni targ'ib gilish odamlarga o'ziga xos xavflarni tushunishga
yordam beradi.

2.Maktablar, universitetlar va jamoat tashkilotlari energetik ichimliklarning sog'liqga ta'siri hagida ta'lim dasturlarini
ishlab chigishi mumkin. Ma'ruzalar, seminarlar va eslatmalar yoshlar va kattalar o'rtasida axborotni targatishga yordam beradi.
Dasturlarga xavfsiz iste'mol qilish bo'yicha amaliy maslahatlarni kiritish muhimdir.

3.ljtimoiy tarmoglar axborot targatish uchun kuchli vositadir. Tadgigot ma'lumotlari bilan qo'llab-quvvatlanadigan
informatsion va gizigarli postlar, animatsiyalar yoki videolarni yaratish e'tiborni jalb qilish va xavflar hagida xabardorlikni
oshirishga yordam beradi.
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4.Mashhurlar va ta'sir o'tkazuvchilar bilan hamkorlik energiya ichimliklarining xavfliligi hagidagi xabarni kuchaytirishi
mumkin. Ularning ta'siri kengroq auditoriyani gamrab olishi mumkin va ularning qo'llab-quvvatlashi ma'lumotlarning
ahamiyatini kuchaytirishi mumkin.

5.Energetik ichimliklar ishlab chiqaruvchilarning reklama harakatlariga putur etkazishga qaratilgan aksilreklama
kampaniyalarini boshlash salbiy tasavvurlarni shakllantirishda asosiy rol o'ynashi mumkin. Xatarlarni ta'kidlash va ularni sog'liq
muammolari bilan tagqoslash iste'molchilarga ta'sir gilishi mumkin.

Hozirgi paytda yoshlar o‘rtasida energetiki chimliklar iste’moliga o‘rganib qolayotganlarni ko‘rishimiz mumkin. Uning
alkogolli va alkogolsiz xili mavjud. Alkogolsiz energetik ichimlik balog‘atga yetmagan yoshlar o‘rtasida juda ommalashdi.
O‘yin-kulguga ruju qo‘ygan yoshlar uning xuddi “tetiklashtirganday” xususiyatiga aldanib, bemalol iste’mol qilishda davom
etishyapti. O‘z ixtiyorlari bilan ulardan voz kecha olmaydigan darajaga kelganlarida esa kech bo‘lishini, uning vaqtinchalik
“sehrli” ta’sirining salbiy ogibatini hayollariga ham keltirishmayapti. Energetik ichimliklar zamonaviy turmush tarzining
ajralmas gismiga aylanib, bedorlik va energiyani oshirish va'dalari bilan e'tiborni tortadi. Biroq, yaltiroq yorliglar va tezkor
reklama ortida sog'liq uchun mumkin bo'lgan xavflar yotadi. Ushbu maqolada biz natijalarni ko'rib chigamiz va energetik
ichimliklar ichish bilan bog'liq xavflarni muhokama gilamiz. Tadgigot natijalariga asosan yurak-gon tomir tizimiga ta'siri kuchli
ta’siri aniqlangan. Ko'pgina tadqiqotlar shuni tasdiqlaydiki, energetik ichimliklar ichish qon bosimi va yurak urish tezligining
vagtincha oshishiga olib kelishi mumkin. Bu omillar yurak-qon tomir tizimiga, aynigsa, yurak-qon tomir kasalliklariga moyil
bo'lgan shaxslarda stressni keltirib chigarishi mumkin. Tadgigot natijalari energiya ichimliklarining asab tizimiga ta'sirini ham
ko'rsatadi. Kofeinning yuqori darajasi uyqusizlik, asabiylashish va xavotirga olib kelishi mumkin, aynigsa stimulyatorlarga sezgir
bo'lgan odamlarda. Tadgiqotlar energiya ichimliklarini iste'mol gilishni metabolik kasalliklar bilan bog'ladi. Ichimlikdagi
ortigcha shakar semizlik va diabet rivojlanishiga yordam beradi. Psixologik jihatlar ham ta'sir giladi. Energetik ichimliklar
asabiylashish, tashvish va ba'zi hollarda hatto tajovuzkor xatti-harakatlarga olib kelishi mumkin.

Zamonaviy suyuglik xromotografiyasi yordamida Alkogolsiz energetik ichimlikardagi kofein va taurin xavfli
kimyoviy moddalarining tavsiya etilgan va aniglangan mavjud ko'rsatkichlari

1-jadval
Alkogolsi Tavsiya etilgan migdor va ingridiyentlar mr/100 cm®
z energetiklar nomi
. . glykuronolakton r | vitamin B3 | vitaminB35| vitamin vitamin B12
Kofein Taurin . ;
L- karnitin B6 nozit
kunlik
kunlik iste’'mol migdori| iste'mol 8 150- 6 0,010-
25-35 miqdori 0-120 240 -8 -2 -2 0,025 0,001-0,002
300-400
Olingan natija korsatkichlar mr/100 cm®
Jaguar-2 314 3 333,54 - 240 8 0,002
N
Bullit 228,24 240,68 - - 7] 0,0004
2 8
Burn 350,12 5]
327,89 - + 8 1 6 010 0,00028
Mfnester energy 329,77 413,412 - - 6] -
,0 5 ,6
Levropamp 525,87 399 ,67 1 - - 0,0004
00 8 ,0217
Merylend Muscle| 857,52 107,58 - - — -
machive Tumorang
MD Guarana 240,91 + - - + +

Tadgigot materiallari va usullari:

Energetiklar tahlili zamonaviy suyuqglik xromotografiyasi yordamida ellussiya rejimi va DAD diodli massiv detektori
yordamida amalga oshirildi. Mobil faza siifatida asetonitril va buffer eritmasi ishlatilgan. Spectral ma’lumotlarni 0" rganish 200
dan 400 nm gacha bo’lgan spektrial diapozonda pH 2,92 (4 %:90%), 0-6 dagigalarda, 6-9 dagigalarda (10%:90%), 9-15
dagigalarda (20%:80%), 15-20 dagigalarda (4%:96 %) oraliqda namunalar tarkibiga ta’sir ko'rsatdi.

Inyektsiya hajmi-10 mkl

Jonli faza tezligi- 0,75 ml/min

Kolonka-Eklipse XDB-C18.5,0 mkm, 4,6x250mm

Faza tezligi ustuni: detector-diod gatori to"lgin uzunligi detektori- 272,292,254,297, 360 nm

Xulosa. Ma'lumotlardan kelib chigib shuni xulosa gilishimiz mumkinki, energetik ichimliklarni haddan tashqari iste'mol
gilish juda katta salbiy ta'sir ko'rsatadi. inson salomatligida va ko'p a'zolar yetishmovchiligining rivojlanishiga olib keladi va bu
birinchi navbatda yurak-gon tomir tizimiga, markaziy asab tizimi, shuningdek, jigar va buyraklarga zarar yetkazadi.So'nggi o'n
yilliklarda energetik ichimliklar hushyor turish va energiyani oshirishning mashhur usuliga aylandi. Biroq, bu rang-barang qutilar
va tezkor reklama kampaniyalari ortida sog'liq uchun mumkin bo'lgan xavflar yotadi. Ushbu sharh maqolasida biz energetik
ichimliklarni xavfsiz iste'mol gilish bo'yicha asosiy xavf va tavsiyalarni ko'rib chigamiz. Energetik ichimliklardagi asosiy
stimulyatorlardan biri bo'lgan kofein gon bosimi, uyqusizlik va asabiylashishning kuchayishiga olib kelishi mumkin. Kofeinning
tavsiya etilgan kunlik dozasidan oshib ketish jiddiy sog'liq muammolariga olib kelishi mumkin. Energetik ichimliklardagi
ortigcha shakar migdori semizlik, diabet va kardiometabolik kasalliklar xavfi bilan bog'liq. Haddan tashqari shirin ichimliklar
iste'mol qilish ortigcha kaloriya va metabolik kasalliklarga olib kelishi mumkin. Taurin va guarana kabi boshga qo'shimchalar
kofeinning ta'sirini kuchaytirishi mumkin, bu esa yanada jiddiy yon ta'sirga olib kelishi mumkin. Taurin, aynigsa, yurak
faoliyatiga ta'sir gilishi mumkin. Energetik ichimliklarni iste'mol gilish gon bosimi va yurak urish tezligining vaqtincha oshishiga
olib kelishi mumkin. Yurak-qon tomir kasalliklariga moyil bo'lgan odamlarda bu jiddiy xavf tug'dirishi mumkin. Kofeinning
katta dozalari uyqusizlik, tashvish va asabiylashishga olib kelishi mumkin. Ba'zi odamlar uchun bu ruhiy muammolarga va
ularning umumiy ruhiy salomatligining yomonlashishiga olib kelishi mumkin. Shakarni ortigcha iste'mol gilish semizlik va
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diabet kabi metabolik kasalliklarning rivojlanishiga hissa go'shishi mumkin. Bu, aynigsa, zamonaviy jamiyatda to'g'ri keladi, bu
erda diet ko'pincha yuqori kaloriyali ovgatlarga boy. Kofeinning tavsiya etilgan kunlik dozasini gabul giling. Aksariyat kattalar
uchun bu taxminan 400 mg ni tashkil giladi, bu taxminan to'rt chashka gahvaga teng. Olingan natijalar shuni ko'rsatadiki,
energetic ichimliklar tarkibidagi kofein moddasi kunlik iste'mol migdoridan ko'pligini ko rsatmoqda.

o~ wd

o N

10.
11.

12

13.

14.

ADABIYOTLAR
O 3aKOHOAATENIbHBIX Mepax M TEXHHYECKUX METOJax MPOTHBOJCHCTBUS 000pOTY KOHTpadakTHOMU, hatbcru(UInpOBaHHOM
U HeKauecTBEHHOI npoaykimu B Poccuiickoit @enepaunu. Ctp.5-6 http://iam.duma.gov.ru/node/8/4673/16659.
Kuratickne nmponsBoguTeny KOHTpadaKkTa HAYIHIINCE ITOUICNIBIBATE PEHIIBI MONTUIINL.
http://www.vedomosti.ru/economics/articles/2015/12/04/619741kontrafakta#/ga lleries/140737488851613/ normal/1.
Nam D. Pham. IP Creates Jobs for America. // Executive Summary. http://www.IPcreatesjobs.com.
JBK Srona aBToMaTIaIITHPUITaH ax00pOT TH3UMH MabiryMoTiaapu. 2020.
Bponnnkos B. O. TamoxeHHsle opransl B 60ps6e ¢ koHTpadakToM. // CHONPCKUH TocyqapcTBEHHBIH a9pOKOCMIYECKUH
YHUBepCUTET uMeHH akagemuka M. @. Pemrernesa. - K.:2013. Ctp.156-158.
Kapnmkynos K.“Kontpadaxr ToBapnap iynura roB 6ymm6 . (CBX. Ne37 (1309), 2019 iiun 10 centsiops 47-49 Ger.
Chaudhry P. Zimmerman A. Protecting Your Intellectual Property Rights. Science+Business Media. New York, 2013.
Mirolyubova S. V. Semen V. Ya. Legal regulation of the fight against counterfeit goods in the Russian Federation.
Archivio Penale 2013.
Cesareo L. Counterfeiting and Piracy. A Comprehensive Literature Review. University of Pennsylvania. 2016.
http://www.researchgate.net/publication/284173806

. Carl-Henrik Hagelberg. Counterfeiting — The new economic phenomenon. An investigation of anti-counterfeiting measures

and strategies from an organizational insight. 2011. . http:// www.ehl.lu.se

Sassenfeld H.M. Counterfeit Prevention Strategies in the Military Supply Chain: Increasing Reliability at a Higher Price.
The University of Texas at El Paso, 2013.

Counting the cost of counterfeiting. A Netnames Report. October 2015 \\ 22.

- 477 -


http://iam.duma.gov.ru/node/8/4673/16659
http://www.researchgate.net/publication/284173806
http://www.ehl.lu.se/

O‘ZBEKISTON MILLIY
UNIVERSITETI
XABARLARI, 2024, [3/1/1]
ISSN 2181-7324

KIMYO
http://journals.nuu.uz

Natural sciences

UDK: 629.357
Ulug ‘bek HAMROYEYV,
Customs Committee Customs Institute associate professor, doctor of philosophy (PhD), technical sciences
E-mail: uzbekiston@inbox.ru

Tashkent State Technical University named after Islam Karimov “Associate Professor of the Department of Information
Processing and Management Systems”, doctor of philosophy (PhD), technical sciences, based on the review of Ubaidullayev
O'tkirjon Murodillayevich

ISSUES OF APPLICATION OF ARTIFICIAL INTELLIGENCE IN CLASSIFICATION OF ELECTRIC CARS
ACCORDING TO COMMODITY NOMENCLATURE OF FOREIGN ECONOMIC ACTIVITY BASED ON
COMPLEX INSPECTION SYSTEM
Annotation
In the article, the methods of automatic analysis and classification of goods and vehicles by means of Complex Inspection
System (CIS) images are currently implemented on the basis of artificial intelligence (Al) systems, using the experience of
Russia, China, Australia, the USA, Finland, Estonia, Turkey and Japan. Based on this, the issue of systematic classification
according to the Commodity Nomenclature of Foreign Economic Activity (CN FEA) by means of intelligent recognition based
on physical, external, electronic data, in the automatic analysis of its image data, in the identification of CIS electric vehicles

(EV) for customs purposes, is highlighted.
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intelligent analysis of images, identification, classification, CN FEA, technical description.

INSPEKSION KO‘RIK MAJMUALARI ASOSIDA ELEKTROMOBILLARNI TASHQI IQTISODIY FAOLIYAT
TOVARLAR NOMENKLATURASI BO‘YICHA TASNIFLASHDA SUN’TY INTELLEKTNI QO‘LLASH
MASALALARI
Annotatsiya
Maqolada hozirgi kunda inspeksion ko‘rik majmualari (IKM) tovar va transport vositalarini IKM tasvirlari yordamida avtomatik
tahlil qilish, tasniflash usullari sun’iy intellekt (SI) tizimlari asosida amalga oshirilayotganligi Rossiya, Xitoy, Avstraliya, AQSH,
Finlyandiya, Estoniya, Turkiya va Yaponiya davlatlari tajribasi misolida keltirilgan. Shundan kelib chigib, bojxona magsadlari
uchun IKM elektromobil transport vositalari(TV)ni identifikatsiya qilishda uning tasvirli ma’lumotlarini avtomatik tahlil qilishda
jismoniy, tashqi, elektron ma’lumotlari asosida aqlli tanish orqali Tashqi iqgtisodiy faoliyat tovarlar nomenklaturasi (TIF TN)

bo‘yicha tizimli tasniflash masalasi yoritilgan.
Kalit so‘zlar: Transport vositasi, sun’iy intellekt, bojxona rasmiylashtiruvi, tovar, inspeksiom ko‘rik majmualari, elektromobil
transport vositasining jismoniy belgilari, tasvirlarni aglli tahlil gilish, identifikatsiya, tasniflash, TIF TN, texnik tavsif.

BOITPOCHI IPUMEHEHUSA UCKYCCTBEHHOI'O UHTEJVIEKTA IIPU KIIACCU®PUKALIUU
JIEKTPOMOBHWJIEN HA OCHOBE MTHCHEKIIMOHHO - TJOCMOTPOBBIX KOMILIEKCOB I10 TOBAPHOI
HOMEHKJIATYPE BHEITHESKOHOMUWYECKOM JEATEJABHOCTH
AHHOTALUSA
B craTbe MeToabl aBTOMAaTHYECKOT0 aHaM3a U KiIacCH(UKAIMKY TOBAPOB U TPAHCIIOPTHBIX CPEACTB MOCPEACTBOM M300pasKeHUI
MHCIEKIOHHO - JOCMOTpoBBIX KoMmiuiekcoB (MJIK) B HacTosmee BpeMsi peaqM3ylOTCSl Ha OCHOBE CHCTEM HCKYCCTBEHHOTO
naresekra (UMW) ¢ ucnons3oBanueM onsita Poccun, Kuras, Acrpanun, CIIA, ®unnauauu, Scronnn, Typuus u Snonus. Ha
OCHOBAaHUH 3TOTO PENIAeTCs] BOMPOC CHCTEMAaTHYECKOH Kiaccuukanuy mo ToBapHONW HOMEHKIAType BHEITHEIKOHOMHYECKOH
nestenpHocTr (TH BDJI) cpeacTBamu MHTEICKTYaJIbHOTO PAcloO3HABaHMS HAa OCHOBE (M3WYECKHX, BHELIHHX, AJICKTPOHHBIX
JaHHBIX, TPH aBTOMAaTHYECKOM aHAIM3e IaHHBIX e¢ HM300pakeHuil, mpu uAeHTHUKAIUM DJICKTPOMOOHMIM TPAaHCIHOPTHOE

cpencreo (TC) MK as1st TaMOXKEHHBIX LieTeHt.

KiioueBble ciioBa: TpaHCHOPTHOE CPEACTBO, MCKYCCTBEHHBII MHTEIUICKT, TAMOKEHHOE O(opMIIeHHE, TOBAaphI, TOCMOTPOBBIC
KOMIUIEKCHI, (pu3pueckue MPU3HAKK OJICKTPOMOOWIS, WHTEIUICKTYyalbHBIH aHalN3 H300pakKeHUH, WACHTU(QHUKAINS,
kinaccudukarus, TH BDJI, TexHuueckoe onucaHue.

Enter. One of the important tasks facing the customs practice is the expansion of the scope of electric car EV in the
world car market and their reading and classification based on their separate physical, external signs and electronic data with the
help of CIS.

According to experts, in 2024, the global supply of electric mobile EV will increase to 18.4 million units, and in 2025, it
will reach 20.6 million units, according to Gartner, an American consulting company [1].
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Research section. In accordance with the strategy for the development of the customs service of the Russian Federation
until 2030, it is established that the Russian Federal Customs Service consists of the formation of intelligent customs services by
introducing artificial intelligence into the processes of customs clearance and customs control [2]. In this regard, an "intellectual”
control point is being developed, which provides recognition of separate groups of goods and classification by CN FEA during
the automatic analysis of images by the Sl system of EV images obtained with the help of CIS.

Currently, with the help of this service, recognition of goods classified into 6 product groups of CN FEA, 23 product
positions and 21 product sub-positions of the foreign trade network, as well as prohibited and restricted objects (drugs, firearms)
[3] has been performed.

The average confidence of product recognition by the neural network architecture was 77%. From March 2023, the
testing of this technology, which involves the steps of scanning, analyzing images and storing the results in file form, was used in
real-time customs inspections of CIS [4].

"In the unified automated information system of the customs authorities, using Al and machine learning mechanisms, 74
product groups (positions) from the uniform commodity nomenclature of foreign economic activity of the Eurasian Economic
Union (30 units of "fixed value™) were identified through CIS images;

- goods subject to bans and restrictions on import into the territory of the Russian Federation based on mechanisms of
automatic analysis of unstructured data using the unified automated information system of customs authorities, as well as
identification of intellectual property objects and controlled goods (lists) quantity 10 pieces (“specified value" 6 pieces); [5]

"Cascad" KPS CIS images analysis using a neural network to recognize product categories and their non-uniform
structures, which showed the presence of extraneous additional goods.

The accuracy of correct product recognition (neural network confidence) increased from 60% to a maximum value of
98% depending on the product category.

In the experience of the People's Republic of China (PRC), 3S - "Smart Customs, Smart Borders, Smart Connectivity"
(Uzb: "smart customs, smart borders, smart connectivity" initiative), which includes the intellectualization of cross-border
infrastructure and the automation of state control at border points.

Automatic image recognition system is widely used in China to improve the efficiency of customs control [6]. The
customs authorities of the PRC are effectively managing customs clearance based on Al elements using the "centralized customs
image inspection system". CIS intelligently analyzes the image, and the system immediately sends a message to the official at the
checkpoint in case of irregularities in the truck or container. In addition, the system can recognize the density and volume of
some goods in containers.

In addition to the recognition of categories of goods transported in cargo containers and cargo of individuals, China
introduces technologies for automatic detection of product codes, as well as animal and plant species [7].

Images captured by the PRC CIS are transmitted in real-time to the Centralized Customs Image Inspection System, where
the scanned images are automatically analyzed for intelligent recognition. At the same time, Al technologies are also used in
China, according to which the results of intelligent analysis of CIS images are automatically compared with the information
shown in the customs declaration.

In Russia, attention is focused on the recognition of consumer goods, while in China and Australia, the task of combating
the smuggling of rare species of flora and fauna is considered important, in the USA and Australia, the importance of identifying
invasive species that harm agriculture and the environment is recognized in the CIS images [8], [9].

In accordance with the Non-Intrusive Inspection Systems Program in the US, non-intrusive equipment with low X-ray
energy is used, which allows for TV-flow scanning technology without disembarking passengers. HXC-320 CIS is operating in
the USA to implement this technology. This CIS is equipped with a 320 kV x-ray generator, which allows the car scanner to
work as a transit portal without disembarking drivers and passengers. This technology allows to increase the capabilities of
checkpoints.

In Latvia's experience, the State Revenue Service of the Republic of Latvia introduced a system of automatic
identification of EV and containers at customs checkpoints at Terehovo checkpoint.

Within the framework of the above-mentioned system, identification, reading and recognition of license plates of EV
crossing the state border is carried out. The specified system has additional functions such as identifying the container number,
EV brand, color and other identifying features.

The Australian experience. Australia has a rich diversity of flora and fauna. This contributes to illegal wildlife trade.
Awustralian reptiles and birds are highly prized overseas. Exotic species, including snakes and turtles, are also imported into the
country, carrying pests and diseases that can threaten agriculture and fragile natural ecosystems [10].

Australian customs officials are training an artificial intelligence system by creating a library of animal X-ray images.
The system recognizes animal species in both passenger luggage and international mail.

The Japanese experience. Since Japan has no land borders with other countries, it does not have rail and road
checkpoints. Goods enter the country through sea and air checkpoints. Accordingly, customs inspections of bulky goods using
portal-type CIS are carried out mainly in relation to containers.

Currently, by applying Al in CIS, we can observe that certain groups of goods are recognized and classified by their
characteristics that define them as goods. In the practice of customs, we can observe the 2D and 3D dimensional images of cargo
carriers and special EV obtained using CIS.

Tablel

‘ ‘ Used

i Image rt nition
technologies age recognition spaces
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"Z  Portal”
CIS device in 2D space

Dimension in
3D space in X-ray system

[11]

EV It uses advanced computer technology for recognition and
recognition based on the classification of EV image or video
Al system

Electric mobile EV is a EV that is driven by one or more electric motors with independent electricity.
Classification of electric EV [12]:

1. By purpose: passenger; freight carrier; family; sports deaf; other types (tricycles, micro-electric EV, etc.).
2. Depending on the type of engine

Table 2
By engine type Physical characteristics of TV Engine location
Gasoline -internal combustion engine Horizontal
-fuel tank (petrol)
HEV - hybrid electric vehicle -internal combustion engine Parallel

-fuel tank (petrol)

-electric motor

-accumulator

PHEV - Plug-in hybrid vehicle -internal combustion engine Parallel

-fuel tank (petrol)

-electric motor

-the battery is slightly enlarged
REEV - Range Extended Electric -internal combustion engine Parallel

Vehicle -fuel tank (petrol)

-electric motor

-the number of accumulators is increased

BEV - battery electric vehicle -electric motor Parallel

-the number of accumulators is increased

FCEV - Fuel cell electric vehicle -accumulator Consecutively

-electric motor

-fuel element

-H2 fuel tank

-secondary energy accumulator
FHEV — full hybrid electric accumulator Parallel and Consecutively

vehicle -electric motor

-fuel element

-H2 fuel tank

-secondary energy accumulator
MHEV - Mild Hybrid Electric -internal combustion engine Horizontal and Parallel

Vehicle -fuel tank (petrol)

-electric motor

-the number of accumulators is increased

In recent years, many countries around the world have introduced various incentives and tariffs to encourage the
production and use of electric vehicles due to their environmental friendliness and economy.

If we pay attention to the experience of developed countries, we can observe that new technologies introduced in customs
practice can recognize, analyze and make decisions by identification or authentication of several types of goods, their
characteristics, without the human factor.

Summary. Due to the increase of new generations of EV species, the emergence of several methods of identification and
their systematic classification will make a practical contribution.

Table 3

Ne Identification methods Autentification methods
Chemical N

Physical -

Physical signs (structural structure) -

Documents related to goods and TV Biometrical autentification
Electronic system data identification Biometrical autentification
6 Normative legal documents

We will be able to determine the CN FEA code based on the identification of the CIS images of the physical, external
signs and characteristics of the product.

In conclusion, based on the library of human face image, the library of flora and fauna world, the library of recognition of
goods in photographs, FEA shows the availability of a classified commodity code according to EV. However, the classification
of the new generation of electric car EV using CIS image shows that the practice of assigning a product code is not intended and
considered.

[SIENPMENIES
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STUDY OF ADHESION OF NITROGEN-CONTAINING CHLOROSULFONATED INTERPOLYMER COATINGS

Annotation

In this article, a method based on GOST 31149-2014 (ISO 2409:2013) standards determines the adhesion of interpolymer
coatings based on chlorosulfonated polyethylene and epoxy resin, as well as the adhesion strength (MPa) as a result of a study of
the removal of an interpolymer coating applied to a metal surface, using hydraulic pressure with an electronic device BGD-500,
were carried out using a detection device. As a result, it was found that the adhesion of interpolymers based on chlorosulfonated
polyethylene and epoxy resin (ED 20) in a mass ratio of 20:80 is higher than in other ratios.
Key words: chlorosulfonated polyethylene, epoxy resin, interpolymer, polymer coating, oligomeric binder, adhesion, metal
structure.

HUCCIEJOBAHUE AATI'E3UN A3BOTCOAEPKAIIUX XJTOPCYJIb®UPOBAHHBIX HTHTEPIIOJIMMEPHbBIX
MOKPBITUIA
AHHOTALIUSA

B nanHOW crathe MeTomoMm Ha ocHoBe cranmaptoB ['OCT 31149-2014 (MCO 2409:2013) ompenensiercss aaresus
MHTEPIIOIMMEPHBIX TOKPHITHI HAa OCHOBE XJIOPCYNTb(GHPOBAHHOTO IOJIMITWIICHA M SMOKCHIHOHW CMOIBI, a TaKXKe MPOYHOCTHh
cuertenuss (Mlla) B pesynbrare MccnenoBaHust ynajneHUs HHTEPIOIUMEPHOTO IOKPBHITUS, HAHECEHHOIO Ha IOBEPXHOCTh
MeTauia, ¢ TOMOMIBIO THIPABINYECKOTO NAaBJICHUS dIEKTPOHHBIM mprbopoM BI'I-500, mpoBOAMINCE C MMOMOIIBIO YCTPOHCTBA
JETEeKTUPOBaHMs. B pe3ynbpTaTe ycTaHOBIEHO, YTO a[Are3us HHTEPIOINMEPOB HAa OCHOBE XJIOPCYIb(GUPOBAHHOTO MONUITHIECHA U
anokcuaHoi cMoutsl (3] 20) B MaccoBbIX cooTHOIIeHns X 20:80 Bblle, 4eM B JPYTHX COOTHOLICHHSX.

KnroueBble cl10Ba: XJIOpCynbGHUPOBAHHBIM IOJIMATHICH, SMOKCHIHAS CMOJIA, WHTEPIOIUMEpP, MOIUMEPHOE IOKpHITHE,
OJIMT'OMEPHOE CBSI3YIOILee, aAre3usl, MeTaJUIn4ecKasi CTpyKTypa.

TARKIBIDA AZOT SAQLAGAN XLORSULFOLANGAN INTERPOLIMER QOPLAMALARNI ADGEZIYASINI
O‘RGANISH
Annotasiya

Ushbu magolada xlorsulfolangan polietilen va epoksid smolasi asosidagi interpolimer qoplamalarni adgeziyasini aniqglashda
GOST 31149-2014 (ISO 2409:2013) standartlariga asoslangan usul hamda BGD-500 elektron qurilmasi gidravlik bosim
yordamida metall yuzasiga surilgan interpolimer qoplamani metalldan ko‘chirib olish natijasida adgeziya kuchini (MPa) aniglash
qurilmasi yordamida tadgiqotlar amalga oshirilgan. Natijada xlorsulfolangan polietilen bilan epoksid smolasi (ED 20) asosidagi
interpolimerlarni 20:80 massa nisbatlarda adgeziyasi boshga nisbatlarga garaganda yuqori natijaga erishilganligi aniglangan.
Kalit so‘zlar: xlorsulfolangan polietilen, epoksid smola, interpolimer, polimer qoplama, oligomer bog‘lovchi, adgeziya, metall
konstruksiya.

Kirish. Xozirgi kunda polimer materiallarni gayta ishlash bilan bog‘liq texnologik jarayonlarda polimerlar o‘rtasida
o‘zaro kimyoviy bog‘lanishlar (kompozitlar, modifikasiyalanish, choklanish va h.k) hosil bo‘lib, ularning fizik-mexanik
xossalarni yaxshilanishiga olib keladi. Polimerlar strukturasi va tuzilishi jihatdan bir biri bilan kimyoviy bog‘lar orqali
bog‘lanmaydigan ya'ni mos kelmaydigan polimerlarni “bir biri bilan maxsus usullar yordamida aralashma (choklanishi,
modifikasiyalanishi) hosil qilishi” interpolimerlar deb atalib ikki polimer eritmada kimyoviy ta'sirlashishi natijasida sintez
qilinadigan polimakromolekulyar tarkiblar interpolimerlarni o‘z ichiga oladi va bugungi kunda ushbu turdagi polimerlar sintezi
va ularni xususiyatlari keng o‘rganilmoqda.

Interpolimerlarni sintez jarayonida bir biri bilan reasiyaga kirishmaydigan makromolekulalarni choklovchi agentlar
yordamida bir biri bilan birlashtirish imkonini beradi. Blok-sopolimerlar va interpolimerlarni bir biridan reaksiya mexanizmlarni
fargli jihatlari shundaki, blok-sopolimerlanishda bir biridan farglanuvchi ikkita makromolekula (blok) ning bir blok-polimerini
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boshqa polimerga qo‘shilishi bilan kimyoviy o‘zaro ta'siri terminal funksional guruhlar bo‘ylab amalaga oshadi.
Interpolimerlarda esa makromolekula zanjirlarning takrorlanuvchi birliklarida joylashgan aktiv funksional guruhlar orgali
polimerlanadi. Ushbu jarayonda reaksiya qatlamlarning bir biriga kirib borish orqali funksional guruxlarda sodir bo‘ladi, asosan
erituvchilarda eriydigan polimerlarda — interpolimerlar hosil bo‘lishi tezroq amalga oshadi.

Mavzuga oid adabiyotlar taxlili. So‘nggi yillarda interpolimerlar olishda bir hil struktura hosil giluvchi sopolimerlar
(komponentlar alohida fazalarga ajralmaydi) asosidaga goplama hosil giluvchi polimer materiallar keng ishlab chigilmoqda.
Interpolimerlarni tadqiq eitsh jarayonlari shuni ko‘rsatmoqdaki ularni fizik-mexanik xossalari dastlabki polimerlarning xossalari
bilan solishtirilganda ular o‘rtasida oraliq bo‘lib, ba'zi interpolimer birikmalar esa boshlang‘ich polimerlarni xossalardan
yaxshilanishi tadgigotlar orgali ilmiy isbotlangan. Interpolimerlar xossalarni yaxshilanishi ya'ni ta'sir kuchi, aynigsa
ekvimolyarga yaqin kompozisiyalar (PVX, PS, XSPE va ftoroplast) sohasida oshib borishi adabiyotlarda keltiriilgan. Ushbu
turdagi polimerlar asosida olingan interpolimerlarning mexanik xossalari (elastikligi, kimyoviy bargarorligi, kauchuk xususiyatga
ega bo‘lishi va h.k) bo‘yicha ko‘rsatkichlari boshlang‘ich polimerlarni mexanik xossalardan sezilarli darajada yuqoridir.

Tadgiqot metodologiyasi. Shunday qilib, interpolimerlarni olishda kimyoviy reaksiyalar orgali birlashtirish imkoni
bo‘lmaydigan polimer birikmalarni bir biri bilan choklovchi agentlar ta'sirida birlashtirishga imkon beruvchi samarali usuldir.
Ushbu polimerlarni birlashtirsh maxsus usullar yordamida majburiy ta'sirlashtirish choklash deb atash mumkin. Bugungi kunda
interpolimerlarni boshlang‘ich polimerlarning xususiyatlariga ega va hatto ulardan yaxshiroq xususiyatlarni hosil giluvchi
mustaqil polimerlar sinfi sifatida o‘ranish taklif etiladi. Ko‘pgina tajriba sinov jarayonlari asosidagi tadqiqotlar shuni
ko‘rsatadiki, polimerlarning biriktirishni bir necha usullar yordamida amalga oshirish mumkin. Birinchidan, interpolimerlarni
olishda boshlang‘ich polimerlarni tanlash yoki modifikasiyalash orqali bir-biriga o‘xshamaydigan polimer zanjirlari o‘rtasida
kuchli molekulalararo o‘zaro ta'sirlar (masalan, vodorod bog‘lanishi) sodir bo‘lishi aniqlangan. Ikkinchidan, polimer
aralashmalarning strukturalari orasidagi kimyoviy reaksiya natijasida hosil bo‘ladigan aktif markazlar orqali interpolimerlar olish
imkonini beradi. Uchinchidan, polimer aralashmalarni bir biriga bog‘lovchi agentlarni (moslashtiruvchi moddalar) kiritish orqali
— polimer zanjirlari orasidagi o‘ziga xos molekulalararo bog‘larni aktivlantiradigan past molekulali, oligomerlar va yuqori
molekulyar birikmalar yordamida polimerlarni bir biriga bog‘lovchi agentlar (moslashtiruvchi moddalar) bo‘lishi mumkin. Bir
nechta polimerlar aralashmalarni o‘zaro ta'sirtashlitirish orqali ularning tuzilish strukturalari orasidagi zanjirlar o‘rtasida
qo‘shimcha molekulalararo o‘zaro ta'sirlar paydo bo‘lishi mumkin, bu jarayon adabiyotlarni tahlil qilinganda har bir polimerning
makromolekulalari o‘rtasida alohida sodir bo‘lmaydi balki vodorod bog‘lari yoki kuchli dipol-dipol o‘zaro ta'sirlar bo‘lishi
taxmin qilinadi. So‘nggi yillarda kauchuk xususiyatiga ega bo‘lgan xlorsulfolangan polietilenni boshqa polimerlar yoki
kauchuklar bilan hosil gilgan interpolimerlari ilmiyo tadfiffot ishlarida va ishlab chiqarishda o‘zing ikki polimerga xos bo‘lgan
xususiyatlari bilan katta gizigish uyg‘otmoqda. Xlorsulfolangan polietilen va tarkibida azot saqlagan oligomerlar va polimerlar
hamda epoksid smolalari asosida olingan interpolimer materiallarga bo‘lgan qizigish oshib bormoqda. Ushbu interpolimerlar
boshlang‘ich polimerlarni xossalari bilan birga yangi o‘ziga xos xususiyatlariga ega bo‘lgan va ba'zan sinergik ta'sirga
erishadigan interpolimer materiallarni olish imkoni yaratiladi.

Tahlil va natijalar. Biz tadgigotlarimiz davomida maxalliy xom-ashyolardan olingan xlorsulfolangan polietilen bilan
epoksid smolasi (ED 20) asosidagi interpolimerlarni olish magsadida tarkibida azot saqlagan oligomer bog‘lovchi agentlar sintez
qilindi va ushbu azot saqlagan oligomerlarni interpolimerlar olishda qo‘llanildi. Olingan xlorsulfolangan polietilen bilan epoksid
smolasi (ED 20) asosidagi interpolimerlarni metall konstruksiyalar va temirbeton konstruksiyalarni korroziyaga barqgarorligini
yaxshilash magsadida taklif etildi. Shuning uchun biz ushbu interpolimerlarni metall yuzasida qoplama hosil gilishi bilan bog‘liq
xossalarni keng tahlil qilib chigdik.

Tarkibida azot saqlagan oligomer bog‘lovchi agentlar bilan bog‘langan xlorsulfolangan polietilen va epoksid smolasi
asosidagi interpolimerlarni adgeziyasi bir nechta aniqlash usullari yordamida o‘rganildi. Buning uchun azot saqlagan oligomer
bog‘lovchi agent, xlorsulfolangan polietilen va epoksid smolasini turli nisbatlardagi aralashmalardan hisoblangan miqdorda
olinib metall yuzasiga so‘rib chiqildi (qoplama hosil qilindi) va GOST talablariga asosan qo‘ritildi.

Interpolimerlarni adgeziyasini aniglashda GOST 31149-2014 (ISO 2409:2013) standartlariga asoslangan usuldan
foydalanildi. Ushbu polimer qoplamalarni adgeziyasini aniqlash usuli asosan metallar, yog‘och, temir beton, gips asosidagi
materiallarni yuzasiga qo‘llanilgan qo‘llanilgan qoplamalar uchun keng foydalaniladi.

Ushbu GOST 31149-2014 standart bir yoki ko‘p qatlamli polimer qoplamalarni adgeziyasini maxsus keskichlar bilan
kletkalar hosil qilib kesishga asoslangan aniqlash usuli bo‘lib qoplama qalinligi 250 mikrondan ortiq bo‘lmagan polimer
goplamalar uchun mo‘ljallangan. Maxsus kekichlar yordamida hosil gilingan kletkalar oraligi bir xil masofada kesilgan bo‘lishi
kerak va polimer qoplamaning qalinligi matall konstruksiyalarda qo‘llanilganda 60-250 mikron oralig‘ida (1-3 mm) bo‘lishi talab
etiladi.

Tajriba sinov jarayonlarni amalga oshirishda metall yuzasiga 250 mikron (3 mm) galinlikda so‘rilgan interpolimer
goplamalardan iborat namunalarni deformasiyalanmasligi uchun qattiq yuzaga joylashtirilib maxsus keskich yordamida matall
yuzaga qoplangan interpolimer qoplama kletka hosil qilib kesildi va kesish natijasida ajralib gqolgan goplamani GOST talablarida
keltirilgan usullar yordamida tozalab chigildi.

GOST 31149-2014 standartlari asosida amalga oshirilgan adgeziyani aniglash usulida (har bir namuna uchtadan olingan)
olingan natijalarni ya'ni maxsus keskich uskunasida kesilgan qoplama yuzasini ehtiyotlik bilan tozalangandan so‘ngra yaxshi
yoritiladi va ko‘z bilan yoki mikroskop yordamida qoplama yuzasida hosil gilingan kletkani ko‘rinishi tekshirildi. Ushbu
jarayonda olingan natijani aniqligini oshirish uchun tajriba olib borilayotgan namunani ko‘rish burchaklari va tushayotgan
yorug‘likni bir yo‘nalishi bilan cheklanmasligimiz uchun uni sekinlik bilan aylantirildi va natijalar GOST 31149-2014
standartlarda keltirilgan chizmalarga muvofiq solishtirildi va 0 dan 6 gacha bo‘lgan ball bo‘yicha baholandi hamda (har bir
namunani o‘rtacha qiymati) olingan natijalar 1-jadvalda keltirilgan.
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Tarkibida azot saqlagan oligomer bog‘lovchi agentlar bilan bog‘langan xlorsulfolangan polietilen va epoksid smolasi
asosidagi interpolimer goplamalarni maxsus kechkichlar yordamida kvadrat shakilda kesish orgali adgeziyasini aniglashda
polimerlarlarni turli nisbatlari o‘rganildi. Shunga asosan xlorsulfolangan polietilen va epoksid smolasini (100:0), (10:90),
(20:80), (30:70), (40:60), (50:50) hamda (90:10), (80:20), (70:30), (60:40) va (0:100) nisbatlarni adgeziyaga ta'siri o‘rganilib
ularni metall konstruksiyalari uchun foydalanishning optimal ko‘rsatkichlari aniglandi.

Ushbu sinov tadgigot jarayonlarda olingan natijalarda polimerlarni bir biri bilan ta'sirlashib interpolimerlar hosil gilishida
tarkibida azot saqlagan bog‘lovchi agentlar katta ta'sirga ega ekanligi tahlil qilinib bir-biriga o‘xshamaydigan polimer zanjirlari
o‘rtasida kuchli molekulalararo o‘zaro ta'sirlar (masalan, vodorod bog‘lanishi), polimer aralashmalarning strukturalari orasidagi
kimyoviy reaksiya natijasida aktif markazlar hosil bo‘lishi orqali interpolimer qoplamalar olindi va ularni GOST 31149-2014
standartlari asosida maxsus kechkichlar yordamida kvadrat shakilda kesish orqali adgeziyasi 2% bog‘lovchi agent qo‘shilganda
0-ball (Kesishlarning qirralari butunlay silliq; kvadratlar shakldagi chiziglar buzilmagan), 5% bog‘lovchi agent qo‘shilganda 1-
ballni (Kesiklarning kesishmasida kvadratlar shakldagi chiziglar bo‘rchaklari gisman buzilgan. Umumiy buzilgan chiziglar
maydoni 5% dan biroz oshadi) tashkil etganligi aniglandi.

Epoksid Smola 01,20, 4.77,MPa,

02,20, 4.95,MPa,

1- kun Epoksid smola 03,20, 1.17,MPa,

Xlsp 30/70 epok 04,20, 2.03,MPa,

Xlsp 30/70 epok 05,20, 2.79,MPa

© Xp20Boepk 06,20, 3.73 MPa,
[ Xip2oiBOepok ] 06,20, 317,MPa,
Xlsp 50/50 epok 07,20, 1.98,MPa,

Xlsp 50/50 epok 08,20, 1.01,MPa,

Xlsp 50/50 epok 09,20, 2.22,MPa,

10,20, 0.86,MPa,

. Xipso0epk 012,20, 0.86,MPa,

Xulosa va takliflar. Shunday qilib olingan xlorsulfolangan polietilen bilan epoksid smolasi (ED 20) asosidagi
interpolimerlarni metall konstruksiyalar va temirbeton konstruksiyalarni korroziyaga barqarorligini oshirishda qo‘llash igtisodiy
va ekologik jihatdan samaradorlikga olib kelishi mumkinligi o‘rganildi. Bugungi kunda interpolimerlarni boshlang‘ich
polimerlarning xususiyatlariga ega va hatto ulardan yaxshiroq xususiyatlarni hosil giluvchi mustaqil polimerlar sinfi sifatida
o‘ranish taklif etiladi. Ko‘pgina tajriba sinov jarayonlari asosidagi tadqiqotlar shuni ko‘rsatadiki, polimerlarning biriktirishni bir
necha usullar yordamida yuqorida keltirilgan usullaryordamida amalga oshirish mumkin.
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TEST ON GASES EVOLED DURING COMBUSTION OF MATERIALS FROM CABLES DETERMINATION OF
ACIDITY (BY pH MEASUREMENT) AND CONDUCTIVITY
Annotation

At present, modern technologies are widely implemented in almost all areas of the production industry. Cable products are used
both as an additional and as the main component of all electrical equipment, which means that product quality assessment is a
relevant requirement of our time, based on the listed requirements of the standard. In this paper, the research work is presented
based on the requirements of the international standard IEC 60754-2-2015, the following cable products were evaluated: 1)
LIHHFE180 PH120 x1.5 mm2 2) LIHH / 3x1.5 mm2 3) LIHH / 4x2.5 mm2 4) N2XH FE180 7x1.5 mm2 5) LINCH 4x0.75 mm2
6) LIH (ST) H2X1mm2 7) LIHH / 3x1.5 mm2 8) LIHCH / 4x1 mm2 9) TTR5x1.5 mm2 10) NHXMH / 7x1.5 mm2 11) LIHH /
10x1.5 mm2 12) LIHHFE180PH120 14x1.5 mm2 13) LINCH FE180PH120 4x4 mm2. The compatibility of cable products was
studied in the testing laboratory of ELTECH-LAB LLC (OZAK.SL.0320) at Uzeltekhsanoat, created on the basis of the Decree
of the President of the Republic of Uzbekistan No. UP-15 dated 01.10.2024.

Key words: Halogen free, WEEE, RoHS, , polyethylene (PE), polypropylene (PP), ethylene vinyl acetate (EVA), JGPSSI.

HCNBITAHUE HA I'A3bI, BBIIEJSIOIUECS ITIPU TOPEHUU MATEPHUAJIOB U3 KABEJIEMN,
ONPEJAEJEHHUE KUCJIOTHOCTHU (M3BMEPEHHUEM pH) U TIPOBOJUMOCTH
AHHOTAIHS

B macrosimee BpeMsi COBpEMEHHBIE TEXHOJOTHH IIHPOKO BHEAPSIOTCS NMPAKTHIECKH BO BCE OOIACTH OTPACIH NPOHM3BOACTBA.
KaOenbHasi pOAYKIUsST HMCIONB3YEeTCsl KaK JOMOJHHUTENbHAs, TaK M, KaK OCHOBHAs COCTABJIAIOIIAs BCEH JJIEKTPOTEXHUKH, a
3HAUUT, OIIEHKAa Ka4deCTBa INPOMYKIUH SBISIETCS aKTyalbHBIM TPeOOBAaHMEM COBPEMEHHOCTH, WCXOS U3 IEPEUHCICHHBIX
TpeboBaHuii cranaaprta. B HacTosimell paboTe MpUBEICHBI HCCIIeIOBaTENbCKas paboTa Ha OCHOBE TPEOOBaHMIT MEXTYHAPOIHOTO
crarzapta IEC 60754-2-2015, onenens crnemyromue kabenbabie mpoayktsr: 1)LIHHFEL180 PH120 x1.5 mm? 2)LIHH/3x1.5
mm? 3)LIHH/4x2.5mm? 4)N2XH FE180 7x1.5 mm? 5)LINCH 4x0.75 mm? 6)LIH(ST)H2X1mm?  7)LIHH/3x1.5mm?
8)LIHCH/4x1mm? 9)TTR5x1.5mm? 10)NHXMH/7x1.5mm? 11)LIHH/10x1.5 mm? 12)LIHHFE180PH120 14x1.5 mm?
13)LINCH FE180PH120 4x4 mm?2. CoBMeCTHUMOCTh KabenbHOH MpOAYKIMU MCCeNoBanach B HCMBITATENLHON J1abopaTopHu
00O «ELTECH-LAB» (O3AK.CJI.0320) mpu Y3anTexcaHoaT, CO3aHHOTO Ha OocHOBaHMM Yka3za [Ipesunentra PecryOnmku
V36exucran Ne VII-15 ot 01.10.2024 ropa.

KnroueBbie ciaoBa: bes ramorenoB, WEEE, RoHS, nmommstunen (PE), nmomumponunen (PP), stunenBunmnanerar (EVA),
JGPSSI.

KABELLARDAGI MATERIALLARNING YONISH PAYTIDA HOSIL BO‘LGAN GAZLAR BO‘YICHA SINOV
KISLOTALIK (Ph O‘LCHOVI BO‘YICHA) VA O‘TKAZUVCHANLIKNI ANIQLASH
Annotatsiya
Hozirgi kunda deyarli hamma sohalarda zamonaviy texnologiyalar keng gamrovli ravishda kirib kelgan.Barcha
elektrotexnikalarni qo‘shimcha va asosiy kompaneti sifatida kabel mahsulotlaridan foydalaniladi.bu esa mahsulot sifatini
baholash hozirgi zamon dolzarb talabi ekanini bildiradi. Biz ushbu tadqiqgot ishimiz orgali xalgaro IEC 60754-2-2015 standart
talabi asosida quyida keltirilgan 1)LIHHFE180 PH120 x1.5 mm? 2)LIHH/3x1.5 mm? 3)LIHH/4x2.5mm? 4)N2XH FE180 7x1.5
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mm?  5)LINCH  4x0.75 mm? 6)LIH(ST)H2X1mm? 7)LIHH/3x1.5mm?  8)LIHCH/4x1mm?  9)TTR5x1.5mm?
10)NHXMH/7x1.5mm? 11)LIHH/10x1.5 mm? 12)LIHHFE180PH120 14x1.5 mm? 13)LINCH FE180PH120 4x4 mm? kabel
mahsulotlari turlarini muvofiqligi bo‘yicha baholandi. Sinovlar O‘zbekiston Respublikasi Prezidentining 10.01.2024 yildagi PQ-
15-son qarori asosida, tashkil etilgan O‘zeltexsanoat qoshidagi “ELTECH-LAB” ma’sulyati cheklangan jamiyatining sinov
laboratoriyasida (O‘ZAK.SL.0320) o‘tkazildi.

Kalit so’zlar: Galogensiz, WEEE, RoHS, polietilen (PE), polipropilen (PP), etilen vinil asetat (EVA), JGPSSI.

Introduction. Halogen free compounds have been used in a number of applications in the cabling industry since the
1970s. Huge fire events have raised more awareness towards the usage of halogen free compounds in cables. The most notable
fire event is the King‘s Cross Fire that killed 32 people in London’s underground subway in 1987. It was found that the majority
of fatalities were caused by toxic gas and smoke inhalation rather than from the fire itself. Ever since then London Underground
has banned the use of halogenated cables. Many other high fire risk industries followed their lead. Cable manufacturers
responded by developing materials that were highly resistant to fire with a far less toxicity rate than halogenated cable materials.
Eventually this resulted in the development of halogen free cables which are nowadays utilized in many industries such as
offshore, military, hospitals and many other confined-space applications [1]. Over time, the need to use more ecologically
friendly items has grown in importance. Europe and Japan are the leaders in the creation and application of laws and policies
pertaining to the use of ecologically friendly materials and goods. The major objective is to identify compounds that may pose a
risk to the environment and to prohibit or limit their usage in certain products. Six compounds are prohibited from being used in
specific electrical and electronic equipment under the EU's RoHS (Restriction of Hazardous compounds) [2] and WEEE (Waste
Electrical and Electronic Equipment) Directives[3]. One program in Japan, the Japan Green Procurement Survey Standardization
program (JGPSSI), is limiting and outlawing the use of one hundred various compounds in products or their packaging. The
decision-making process for materials and products in different industries.

At present, the materials used for cable sheath are mostly organic polymers, including PVC, polyethylene (PE),
polypropylene (PP), ethylene vinyl acetate (EVA), etc., of which PE includes high-density polyethylene (HDPE), low-density
polyethylene (LDPE), and linear low-density polyethylene (LLDPE) [4,5]. PVC is now widely used as sheath material because of
its good electrical insulation properties, mechanical performance, and low price [6]. However, PVVC generates highly dense
smoke and releases toxic gases during burning. With the enhancement of environmental awareness, countries around the world
actively advocate for the use of PO, which is more environmentally friendly, instead of PVC as cable material. However, since
the molecular chain of the PO matrix is composed of two elements, i.e., C and H, its limiting oxygen index (LOI) is only about
18%, and the char-formation rate is relatively low with the production of a large volume of molten droplets during combustion
[7]- Thus, FRs should be added into PO to improve its flame retardancy. Generally, halogen-free FRs are preferred due to their
excellent flame-retardant property and environmental friendliness, while the polarity difference between most FRs and PO matrix
may lead to the sacrifice of mechanical performance. Balancing the flame retardancy and mechanical parameters is crucial for
new material development.

Figure 1. Schematic diagram of five typical cable structures
Materials and methods. In this test method a pre-determined quantity of the test material is burned in a similar tube
furnace with a higher temperature (935 °C) and shorter period of time (30 minutes) than part 1[8]. The evolved gases are trapped
by bubbling through bottles filled with distilled or demineralized water. The acidity is measure by determination of pH value.
The percentage of acidity (which has a direct relation with halogen) should be more than 4.3% when related to 1 liter of water.
The conductivity value of the solution should not exceed 10 uS/mm when related to 1 liter of water.
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Figure 2. Test for pH and conductivity of fire gases

Results and discussion

Table 1 displays the thirteen cable product types that were tested in accordance with two distinct indicators for IEC
60754-2-2015.

Tablel. statistical characteristics of thirteen types of cable products
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Types pH conductivity
U F(nC/mm) U

1. LIHHFE180 PH120 x1.5 mm? +0,2 8,00 +0,3
3

2. LIHH/3x1.5 mm2 +0,2 8,7 +0,3
,90

3 LIHH/4x2.5mm2 +0,2 76 +0,3
7

4 N2XH FE180 7x1.5 mm2 +0,2 7.8 +0,3
,50

5. LINCH 4x0.75 mm2 +0,2 7,00 +0,3
,90

6. LIH(ST)H2X1mm2 +0,2 8,7 +0,3
,90

7. LIHH/3x1.5mm2 +0,2 79 +0,3
,90

8. LIHCH/4x1mm?2 +0,2 78 +0,3
,30

9 TTR5x1.5mm2. +0,2 8,4 +0,3
,90

10. NHXMH/7x1.5mm2 +0,2 8,4 +0,3
,70

11.LIHH/10x1.5 mm2 +0,2 8,4 +0,3
,90

12. LIHHFE180PH120 +0,2 8,9 +0,3

14x1.5 mm2 , 70

13. LINCH FE180PH120 +0,2 8,6 +0,3

4x4 mm2 .90

Conclusion. IEC 60754-2-2015 states that conductivity (uC/mm) should be less than 10 pC/mm and pH should be
greater than 4.3. IEC 60754-2-2015 was deemed completely compliant for thirteen different types of cable products listed in

Table 1.
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EICHHORNIA CRASSIPES, PISTIA STRATIOTES O‘SIMLIKLARI EKSTRAKTIV MODDALARI TAHLILI
Annotatsiya
Ushbu magolada Eichhornia crassipes, Pistia stratiotes suv o‘simliklari ekstrsktiv moddalari taxlili qayd etilgan. Ushbu
o‘simliklarning ildizi, poya va bargi ekstraktlari aloxida tayyorlanib, ekstraktlar tarkibini taxlil gilish YuSSX usulida amalga
oshirildi. Eichhornia crassipes, Pistia stratiotes suv o‘simliklari ekstraktlari tarkibidagi vitaminlarning sifat va miqdoriy
ko’rsatgichlari bayon etilgan.
Kalit so'zlar: Eichhornia crassipes, Pistia stratiotes, suv o°simliklari, ekstrakt, distillyatsiya, ekstraksiya, filtratsiya

AHAJIM3 SKCTPAKTOB PACTEHHMIT EICHHORNIA CRASSIPES, PISTIA STRATIOTES
AHHOTALHSA
B crare npoBeneH aHajiM3 SKCTPAKTHBHBIX BEIIECTB BOIHBIX pacrenuit Eichhornia crassipes, Pistia stratiotes. DkcrpakTs
KOpHEM, CTe0JIeH 1 JIMCTEB 3TUX pPACTEHHH TOTOBHIIM OTAEIHO W aHAIU3UPOBAIN cOocTaB 3KcTpakToB MeTogoM IOCCX. Omucanst
KaueCTBEHHbIC W KOJIMYECTBEHHBIC II0KA3aTelM BHUTAMHHOB, COJEp)KALIMXCS B JKCTpaKTaX BOJHBIX pacrenuil Eichhornia
crassipes, Pistia stratiotes.
KunroueBsbie ciioBa: Eichhornia crassipes, Pistia stratiotes, BogHbie pacTeHust, 3KCTPAKT, TUCTHIUISALISL, SKCTPAKIHS, (PHITPAIIHS.

ANALYSIS OF 9XTRACTS OF PLANTS EICHHORNIA CRASSIPES, PISTIA STRATIOTES
Annotation
The article analyzes the extractive substances of aquatic plants Eichhornia crassipes and Pistia stratiotes. Extracts of roots, stems
and leaves of these plants were prepared separately and the composition of the extracts was analyzed by the YuSSX method. The
qualitative and quantitative indicators of vitamins contained in extracts of aquatic plants Eichhornia crassipes and Pistia stratiotes
are described.
Key words: Eichhornia crassipes, Pistia stratiotes, aquatic plants, extract, distillation, extraction, filtration.

Kirish. Tarkibi biologik faol moddalarga boy o’simliklar juda ko‘p bo‘lib, bunday o’simliklar ekstraktlari yallig'lanishga
garshi, antioksidant, antifungal, saratonga qarshi, gepatoprotektiv va antibakterial xususiyatlari, shuningdek, insektitsid,
allelopatik va larvitsidal ta'sir kabi boshqa biologik keng ta’sir doirasiga egadir. Bunday o‘simliklarning juda ko‘pchilgi
dorivorlik xusuiyatlari, ularning kimyoviy tarkibi etarli darajada o‘rganilmagan. Sunday dorivor o‘simliklardan Eichhornia
crassipes, Pistia stratiotes suv o‘simliklari bo‘lib, ushbu suv o‘simliklari ekstraktlari tarkibi vitaminlar, taninlar, saponinlar,
terpenoidlar kabi bir gancha metabolitlar, fenoli birikmalar, flavonoidlarga bo‘y bo‘lgan o‘simliklardan xisoblanadi.

Mavzuga oid adabiyotlar tahlili. Adabiyotlarda gayd etilishicha, kuchli mikroblarga garshi va atioksidant potentsialga
va biologik faol fitokimyoviy moddalarga ega bo'lgan “Eichhornia crassipes” va “Pistia stratiotes” kabi suv o'simliklari bakterial
patogenlar keltirib chigaradigan yuqumli kasalliklarni davolash uchun mugobil birikmalarni ishlab chigishda foydali bo'lishi
mumkin [1-4].

Shularni xisobga olganda vitaminlarga bo‘y bo'lgan “Eichhornia crassipes” va “Pistia stratiotes” suv o’simliklari
ekstraktining kimyoviy tarkibini tadqiq qilishga yo’naltirilgan ushbu tadgiqot ishi bioorganik va farmatsevtik kimyo sohasining
dolzarb muammolaridan biri hisoblanadi.

Ma’lumki vitaminlar barcha tirik organizmning xayot faoliyati uchun muhim ahamiyatga ega bo’lgan, turli kimyoviy
tuzilishga ega bo‘lgan organik moddalardir. Organizm uchun juda kam miqdorda talab etiladigan (ogsil, yog’ va uglevodlardan
farqi) bu birikmalar fermentlar molekulasi tarkibiga kirib, to’qimalardagi moddalar almashinuvi jarayonida ishtirok etadi. Odam
va hayvonlar organizmi ko’pchilik vitaminlarni fagat o’simliklardan va boshqa oziq-ovgat maxsulotlari bilan birga oladi.
Shuning uchun ozig-ovgat mahsulotlari tarkibida biror vitaminning bo’lmasligi yoki yetishmasligi inson ya hayvonlar
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organizmida moddalar almashinuvining buzilishiga, keyinchalik esa avitaminoz hamda gipovitaminoz deb ataladigan og’ir
kasalliklarning yuzaga kelishiga sabab bo’ladi [5].

1- jadval
Vitaminlarning ayrim fizik-kimyoviy xossalari

Vitaminning Kimyoviy Molekulyar Suyuglanish xarorati Zichligi 3:3’;21? Eruvchan

qgisgartma belgisi formulasi massasi g/mol i g/sm? o ligi
C CsHsOs 176,12 190-192 Suv, etanol

B1 C12H17N4OS 265,4 248-250 suv
B2 Ci17H20N4Os 376,36 280 Suv, spirt

Bs CgH1:NO3 169,18 - suv

By C19H19N70s 4414 250°C (parchalanishi) - suv

B Se3RssCo 1355,38 300 300 suv

12 N14014P
PP CsHsNO2 123,109 123,109 14 237 suv
7

Vitaminlar Eichhornia crassipes, Pistia stratiotes o‘simliklari tarkibidagi moddalar almashinuvining asosiy regulyatori
(fermentlar biosintezida ishtirok etadi) xisoblanadi. Vitamin S, karotin, katexinlar va flavonollar o’simlik to’qimalarida doimiy
ravishda ro’y berib turadigan oksidlanish - qaytarilish jarayonlarida faol ishtirok etadi. Vitaminlar ta’sirida o’simliklarning
hosildorligi oshadi, yetilishi tezlashadi va ildizi tez rivojlanadi

Eichhornia crassipes va Pistia stratiotes suv o’simliklarining ekstrakti tarkibi ko‘plab makroelementlardan iborat
ekanligi aniglandi, jumladan ildizlarda: kalsiy, magniy, kaliy, fosfor va oltingugurt ko'p migdorda borligi aniglangan bo‘lsa
shulardan eng ko‘p miqdorda kalsiy-34,56%, aluminiy-17,63% va magniy-7,89% xissasiga to‘g‘ri keladi. O‘simlikning barglari
xam kalsiy-69,21%, kaliy-11,7%, bundan tashqari o‘simlikning normal hayot kechirishi uchun zarur bo‘lgan natriy-5,74% va
magniy-6,87% manbalarga boy ekanligi tajribada tasdiglandi. Pistia stratiotes tarkibidagi elementlar analiz gilinganda 30 ga
yagin elementlar mavjud ekanligi aniglanib, ularning ayrimlari o‘simlikning normal o‘sishi-rivojlanishi uchun zarur bo‘lgan
elementlardir [6].

Tadgiqot metodologiyasi. Tadgiqotni olib borish jarayonida distillyatsiya, ekstraksiya, filtratsiya, shuningdek, quritish
usullari va pH-metriya, xromatografiya usullaridan foydalanildi.

Xromatografiya sharoitlari: Xarakatcha faza (gradient ususl) — asetonitril — bufer pH=2.92 (4% : 96%) 0-6 min., (10%
: 90%) 6-9 min., (20% : 80%) 9-15., (4% : 96%) 15-20 min. Injeksiya migdori — 10 mkl. Xarakatchan faza tezligi — 0,75 ml/min.
Kolonka — Eclipse XDB — C18. 5,0 mkm, 4,6x250mm. Detektor — diod-matrisli detektor, deteksiya to‘lqin uzunliklari 272 nm,
292nm , 254nm, 297nm va 360 nm.

Eichhornia crassipes, Pistia stratiotes o‘simliklar tarkibidagi vitaminlarni sifat va migdoriy aniglash uchun ildizlari,
poyasi va barglaridan aloxida namunalar olinib ekstraksiya qgilindi. Suvli ekstraklar magnitli aralashtirgichda (2 sutkada 2x4 soat,
400 C xaroratda) aralashtirildi. Ekstrakt filtrlandi (filtr teshiklari diametri 0,45 mk). Suvli ekstraklarni aralashtirish uchun
BIOBASE MS7-H550-Pro (Xitoy) magnitli aralashtirgichidan foydalanildi. Ekstraktning xarorati (YET-610L) elektron
termometrda, eritmalar pHi pH-metrda (IONOMER- PXSJ-216F) nazorat qilindi. Ekstraktning tarkibini va vitaminlar tuzilishini
YuSSX usulida tadgiq gilindi.

Tahlil va natijalar. Vitaminlar inson organizmida muhim biologik funksiyalarni bajaradi, masalan: Askorbin kislotasi C
vitamini inson organizmida Infeksiyaga qarshi kurashishda, ko’rish qobiliyatini oshirishda, hujayralarning qayta tiklanishida
ishtirok etadi.

Shuning uchun biz tarkibidagi suvda eruvchan vitaminlarni YuSSX usuli asosida aniglashga xarakat qildik. Buning
uchuchn biz suvda eruvchan vitaminlar standart namunalari C, B1, B2, B6, B9, B12, PP lardan 0.1mg/ml konsentratsiyalarining
kolonkada ushlanish vagtlariga nisbatan ularni identifikatsiya gildik. Quyida 1 va 2 rasmlarda Eichhornia crassipes, Pistia
stratiotes o‘simliklari tarkibidan niglangan vitaminlar xromatogrammalari keltirilgan.
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Keltirilgan rasmlardagi xromatogrammalardan ko‘rinadiki xar ikkala o‘simlikning suv ustki qismi vitaminlarga boy.
Miqdoriy jixatdan baxolashda esa ularning xromatogrammadagi cho‘qqilari maydonlarini olindi. Taxlil 3 marotaba
takrorlandi va o‘rtacha giymatlari olindi. Olingan natijalar quyidagi 3-4 rasimda keltirilgan.
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3-rasim: Eichhornia crassipes o‘simligi tarkibi vitaminlarning YUSSX ususli asosida olingan migdoriy taxlil
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4-rasim: Pistia stratiotes o‘simligi tarkibi vitaminlarning YUSSX ususli asosida olingan miqdoriy taxlil natijalari

3-4-rasimda keltirilgan kattaliklardan kurinadiki. Xar ikkala o‘simlik tarkibidagi suv ustki va suv ostki kismlari
vitaminlari notekis taksimlangan. Vitamin C xar ikkala o‘simlikning suv usti kismi faqat poyasida mavjud ekanligini kuzatish
mumkin. Vitamin B esa Pistia stratiotes o‘simligi suv ustki gismida uchrashi, vitamin B1 esa xar ikkalasida xam faqgat suv ustki
qismida mavjudligini ko‘rishimiz mumkin. Adabiyotlardan ma’lumki Tiamin (B1) vitamini organizmda moddalar almashinuvi,
gon aylanishi, silliq muskul ishini boshqgarishda ishtirok etadi, miya ishini faollashtiradi [7]. B2, B2 va PP vitaminlari
o‘rganilayotgan xar ikkala o‘simlikning barcha vegetativ organlarida mavjudligini shulardan Bi» asosan Eichhornia
crassipes,o‘simligi ildizida nisbatan yuqori miqdorda bo‘lsa, Pistia stratiotes o‘simligi poyasida nisbatan yuqori ekanligi
kuzatildi. Riboflavin (B2) vitamini inson organizmida moddalar almashinuvida, qon hosil bo’lishida ishtirok etadi. Hujayraning
kislorod yutishini yengillashtiradi, ko’z charchog’ini pasaytiradi. Piridoksin (Bs) Aminokislotalar va yog’lar almashinuvida,
xolesterin miqdorining nazoratida ishtirok etadi. Nerv sistemasi ishini me’yorlashtiradi. Folik kislotasi (B9) vitamini nuklein va
aminokislotalar sintezida ishtirok etadi, qon hosil bo’lish jarayonini boshqaradi. Nikotin kislotasi (PP) vitamini nuklein va
aminokislota sintezida ishtirok etadi, qon hosil bo’lish organlari ishini boshqaradi [7]. Sianokobalamin (Bi2) vitamini
immunitetni oshirish va qon hosil bo’lishida ishtirok etadi, qon bosimini me’yorlashtiradi, asab tizimini me’yorlashtiradi [8].
Umuman olganda o‘rganilaetgan xar ikkala o‘simlik tarkibida suvda eruvchan vitaminlar migdori boshka o‘simliklarga nisbatan
boy ekanligini kuzatish mumkin.

Xulosa. Eichhornia crassipes, va Pistia stratiotes o‘simliklari vegetative organlari tarkibidagi S, B1, B2, B6, B9, B12,
PP kabi suvda eruvchan vitaminlar sifat va miqdoriy tahlili YuSSX usulida tadgiq gilindi.

Suvda eruvchan vitaminlar miqdori nisbatan suv ustki qismida ko’proq ekanligi aniglandi.
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PROPERTIES OF INTERPOLYMER COMPLEXES OF NaCMC AND CARBOPOL IN WATER SOLUTIONS
Annotation
In today's pharmaceutical industry, it is important to get the basics of gentle drug delivery. Obtaining IPK hydrogels that can be
obtained without the use of toxic agents and expensive radiation methods is one of the most urgent tasks today. In this article, the
rheological and other properties of aqueous solutions of NaKMS and Carbopol and their polycomplexes are studied.
Key words: Sodium salt carboxymethylcellulose (NaCMC), Carbopol, Infrared spectroscopy.

CBOVICTBA HHTEPIIOJIUMEPHBIX KOMIIIEKCOB BOJHBIX PACTBOPOB NaKMI[ 1 KAPEOIIOJIA
B coBpemeHHO# (apmaneBTHUECKOH NPOMBIIIICHHOCTH BaXKHO OCBOUTH OCHOBBI IIAAALICH TOCTaBKU JeKapcTB. [lomyuenue
rugporeneit UITK, koTopele MOXHO NHOJNYy4nTh O€3 NPUMEHEHHS TOKCHYHBIX BEIIECTB ¥ JOPOTOCTOSIIMX PpaJHallMOHHBIX
METOJIOB, SBJIETCS CErOAHS OJHOW M3 HambOoiee aKTyalbHBIX 3a4ad. B JaHHOHW cTaThe M3Y4eHBI PEONIOTHYECKHE H ApPYTrue
cBoiictBa BogHbIX pacTBopoB NaKMS u Kap6ormosa 1 uX MOJIHKOMIIIEKCOB.
KuroueBble ciioBa: Hatpueas conp kapOokcumeTrinesutono3sl (NaKMS), kapOomon, nHppakpacHas CIIEKTPOCKOIHSL.

NaKMS VA KARBOPOLNING SUVDAGI ERITMALARI INTERPOLIMER KOMPLEKSLARINING XOSSALARI
Annotatsiya
Hozirgi kunda farmatsevtika sanoatida yumshoq dori yetkazish asoslarini olish muhim ahamiyatga ega. Toksik ta’sirga ega
bo’lgan vositalaridan foydalanmasdan va gqimmat nurlanish usullarisiz olinadigan IPK gidrogellarni olish buguni kunda eng
dolzarb vazifalardan biridir. Ushbu maqgolada NaKMS va Karbopolning suvdagi eritmalari va ularning polikomplekslarining
reologik va boshqa xossalari o’rganilgan.
Kalit so‘zlar: Karboksimetilsellyulozaning natriyli tuzi (NaKMS), karbopol, infragizil spektroskopiya.

Kirish. Interpolimer komplekslari (IPK) kimyoviy jihatdan bir-birini to’ldiruvchi makromolekulalar - polianionlar va
polikationlar yoki proton donorlari va akseptorlarining o'zaro ta’siri mahsulotidir. Quyi molekulyar moddalar orasidagi oddiy
kimyoviy reaksiyalardan farqli o’laroq, makromolekulalar orasidagi o'zaro ta’sir kooperativ xarakterga ega.
Karboksimetilsellyuloza (KMS), gidroksil guruhlarining H atomlari karboksimetil guruhlari (CH2COOH) bilan almashtirilgan
sellyuloza hosilasi ko’pincha uning natriyli tuzi NaKMS sifatida ishlatiladi. U suvda yaxshi eruvchanligi, biologik
moslashuvchanligi, biologik parchalanishi, yuqori yopishqoqgligi va toksik emasligi tufayli farmatsevtika magsadlarida keng
qo’llanilishi mumkin. [1]

Mavzuga oid adabiyotlar tahlili. Poulami Basu va boshgalar tomonidan jarohatni davolash uchun KMS/PEG
(Karboksimetilsellyuloza/Polietilenglikol) asosidagi IPK lari hagida bir gancha ilmiy ishlar olib borilgan [2].

Barun Mandal va boshgalar transdermal dori yuborish uchun diklofenak natriyni yetkazib berish uchun nanokompozit
KMS asosidagi gidrogel olish usuli o’rganilgan. Yining Chen va boshqalar tomonidan KMS va dopamin yordamida biologik
yopishtiruvchi gidrogel tayyorlash usuli o’rganilgan.

Yurina Sekine va boshgalar tomonidan karboksimetil nanosellyuloza tolasi asosidagi gidrogel va bentonitning bo’yoq
degradatsiyasi uchun adsorbent sifatida ishlatilishi xususiyatlari baholangan.

Alina Ghilan va boshqalar prokainni etkazib berish uchun o’zaro bog'lovchi sifatida fitik kislotadan foydalangan holda
KMS gidrogelining bir bosqichli tayyorlanishi o’rganilgan. Karbopol polimerlari biologik moslashuvchanligi va biologik
parchalanishi tufayli farmatsevtika va biologik go'llash uchun eng qulay polimerlar hisoblanadi. Odatda, Karbopol polimerlari
harorat, pH, yorug'lik yoki elektr maydoni kabi ba’zi tashqi omillar ta'sirida shishish harakatining o'zgarishini ko’rsatadigan
stimulga javob beradigan gidrogellarni tayyorlashda ishlatiladi.

Feng Zhang, Jozef Lubach, Watson Na, Samad Momin PEO/Karbopol 907 o'rtasidagi interpolimer kompleks va
matritsadan dori moddalarining chiqarilishiga ta’siri o’rganilgan[3]. Texnik NaKMS ni farmatsevtikada ishlatish uchun uni gayta
ishlash usuli Sh.A.Yo’ldoshov va A.A.Sarimsoqovlar tomonidan texnologik usuli o’rganilgan [4].
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Anastasiya S.Viktorova, Elizaveta S.Elizarova, Regina S.Romanova,Venera R.Timergalieva,Vitaliy V,Xutoryanskiy,
Ruslan I.Mustafin metforminni og'iz orgali yuborish uchun karbopol va poli(2-etil-2-oksazolin) ga asoslangan interpolimer
komplekslarining olinishi va xossalari bayon gilingan [5].

Karbopolning suvdagi va suv/glitserin sistemalaridagi reologik xossalari Priscilla R.Varges, Camila M.Costa, Bruno
S.Fonseca, Monica F.Naccache and Paulo R.De Souza Mendes tomonidan o’rganilgan [6].

NaKMS ning suvdagi va digidroksi spirt/suv sistemalaridagi eritmalarining reologik xossalari Patrycja Wagner, Sylwia
Rozanska, Ewelina Warmbier, Adriana Frankiewicz and Jacek Rozanski tomonidan o’rganilgan [7].

Tadgigot metodologiyasi. Paxta lintidan olingan NaKMS ni titrlash uchun 16,8 ml 0,1 N li Na,S0, - 5H,0 eritmasidan
foydalanilgan. Natriy karboksimetilselluloza (NaKMS) ning molekulyar og’irligi va almashinish darajasi mos ravishda 40 kDa va
70% ni tashkil etadi. NaKMS ni tozalangan etil spirtida 1-hafta davomida tozalandi. Tozalash jarayonida etil spirtining 70% li
suvdagi eritmasi sokslet usulida tozalangan etil spirtini kondensatsiyalash orgali olindi. Olingan NaKMS namunasi liofil
quritgichi yordamida —60°C haroratda 8 soat quritildi.

Dastlab, NaKMS distillangan suvda xona harorati (22°C) da aralashtirish asosida distillangan suvda eritildi va 1%
(massaga ko’ra) suvdagi eritmasi foydalanildi. Karbopol 940 gidrogeli ham xona haroratida xuddi shu usulda suvdagi 1% li
eritmasi ko’rinishida tayyorlandi. So'ngra, Karbopol 940 eritmasi NaKMS eritmalariga 1:1, 1:2, 2:1 nisbatda aralashtirish orgali
bir jinsli gel hosil bo'lguncha 24 soat davomida aralashtiriladi. NaKMS ning gidroksil guruhlari va Karbopolning karboksil
guruhi o'rtasidagi o’zaro ta’sir natijasida gidrogellarining polimer tarmog’i vodorod bog'lanishi orqali hosil bo’ladi. NaKMS va
Karbopol IPK hosil bo’lishi sxematik ko’rinishd 1-rasmda keltirilgan.

NaKMS va karbopolning suvdagi eritmalari va ularning IPK gidrogellarining reologik xossalari Anton Paar MCR-92
(Avstriya) reometri yordamida tahlil gilingan. Barcha hollarda tezlik gradienti 0,1<y<4400 1/s oralig’ida olingan.

IPK gidrogellarida hosil bo’lgan bog’lanishlar va funktsional guruhlarni tahlil gilish uchun gidrogellar 3 xil nisbatdagi
kompleksining FTIR ( Bruker, INVENIO S, Germaniya) tahlili o’rganildi. Spektrlar 400-4000 sm™* to'lgin soni oralig'ida tahlil
qilindi.
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1-rasm: NaKMS/Karbopol 940 IPK gidrogelining hosil bo’lishi sxemasi

Tahlil va natijalar. NaKMS va Karbopol ning suvli eritmalarini neytral va ozgina kislotali muhitda aralashtirishda
vodorod bog'lari bilan stabillashgan suvda eruvchan IPK lar hosil bo'ladi. NaKMS/Karbopol reaksiyasining muvozanatini
o'rganish uchun IPK hosil bo'lish reaksiyalarini o'rganish uchun keng qo'llaniladigan potentsiometrik titrlash usuli go'llanildi.
Natijalar neytral va ozgina kislotali muhitda IPK hosil bo'lishini ko'rsatadi. NaKMS va Karbopol eritmalarini aralashtirish
polielektrolitlar ~ orasidagi reaksiyalar —uchun xos bo'lgan pH ning oshishi bilan birga sodir bo’ladi.
NaKMS/Karbopolkompleksining muhit ko’rsatkichlarini aniqlash uchun har ikki polimerlarning 0,1% li (massaga ko’ra) 25 ml
suvdagi eritmasi tayyorlandi. Bunda NaKMS ning suvli eritmasi pH ko’rsatkichi haroratga bog’liq ekanligi aniglandi. NaKMS
ning 0,1% li suvdagi eritmasining pH ko’rsatkichi 26°C dan 27°C gacha harorat oralig’ida 7,17 dan 7,21 gacha o’zgarib boradi.
Karbopol ning pH ko’rsatkichi 27°C haroratda 4,33 ga teng. Kompleks hosil bo’lishida muhitning pH ko’rsatkichi muhim ro’l
o’ynaydi. Ushbu ishda 27°Charoratdagi 0,1% li karbopol eritmasiga xuddi shunday konsentratsiyali NaKMS eritmasi 0,5 ml dan
qo’shib titrlandi. Bunda olingan polikompleksning pH ko’rsatkichi chiziqli oshib boradi. Karbopol va NaKMS ning suvdagi
0,01% li eritmasi, va ularning NaKMS/Karbopol kompleksining elektr o’tkazuvchanlik xossasi konduktometrik titrlash orqali
o’rganildi. Eritmada ionlar konsentratsiyasi ortishi sababli o’tkazuvchanlik chizigli oshishi kuzatildi.

Kompnentalar muhit ko’rsatkichiga bog’liq holda ularning elektr o’tkazuvchanligini aniqlash uchun NaKMS va
Karbopol polimerlari ishqoriy va kislotali muhitda titrlandi. Bunda NaKMS ning 0,01% li suvdagi eritmasi ishqoriy muhitda
NaOH ning 0,1 N li suvdagi eritmasi bilan, kislotali muhitda 0,1 N HCI eritmasi bilan titrlandi. Olingan natijaga ko’ra ushbu
polimerlarning va NaKMS/Karbopol polimer kompleksining elektr o’tkazuvchanligi ishqoriy va kaslotali muhitda chizigli
oshadi. IPK ning maksimal rentabelligi o'zaro ta’sir giluvchi komponentlarning ekvimolyar nisbatiga to'g'ri keladi. Yuqoridagi
ma’lumotlarni tasdiqlash uchun IQ spektroskopiyasi o’rganildi.
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2-rasm: NaKMS va NaKMS/Karbopol 1:1, 1:2 va 2:1 nisbatdagi IPK ning 1Q spektri.

2-rasmda 1:1, 3:2, 2:3 nisbatdagi NaKMS/Karbopol 940 IPK gidrogelining 1Q spektrlari ko'rsatilgan. NaKMS/Karbopol
gidrogellarining barchasida 1638 sm™ dan 1725 sm? da cho’qqini ko'rsatdi, bu gidrogelda mavjud karboksil guruhining
cho’zilgan tebranishini ko’rsatadi [8] [9].

3443 sm™ dan 3448 sm! atrofida kuzatilgan keng diapazon gidrogelda mavjud bo’lgan vodorod bog’lanishi va suv
tarkibiga bog’liq [7]. Barcha gidrogellar bir xil cho’qgilarni ko’rsatdi. 1032 sm™ dan 1034 sm™ oraligda kuzatilgan kichik
yutilish spektri NaKMS ning xarakterli bandi bo’lgan sellyuloza polisaxaridining OH guruhlariga bog'liq. [10] Shunday qilib,
vodorod bog’lanishi orqali NaKMS/Karbopl IPK gidrogelining shakllanishi 1Q spektridan tasdiglanadi.

AKM natijalari shuni ko’rsatdiki NaKMS:Karbopol 20:30 massa nisbatidagi namuna sirti topografiyasida zarrachalar
balandligi bo’yicha tagsimoti 40 nanometr, 25:25 massa nisbatida 600 nanometr, 30:30 massa nisbatida 200 nanometr atrofidagi
zarrachalar ustuvor bolgan. 2D va 3D topografiya tasvirlar shuni korsatadiki NaKMS:Karbopol 25:25 massa nisbatidagi namuna
sirtida 400 nanometrdan 3 mikrongacha bolgan xarakterli shaklsiz zarrachalar kuzatilgan.
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3-rasm: NaKMS:Karbopol IPK ning 20:30 25:25 30:20 massa nisbatidagi namuna sirtining AKM tasvirlari.
NaKMS:Karbopol massa nishatlaridagi namunalar NaKMS konsentratsiyasi oshib borilishi bilan nanozarrachalarning
olchamlari oshib borishini AKM topografik tasvirlari tasdiglaydi. NaKMS:Karbopol 25:25 massa nisbatidagi namuna sirtidagi
nano va mikro strukturali zarrachalar xosil bolgan. (3-rasm)
NaKMS va Karbopol eritmalarini aralashtirish jarayonida interpolimer kompleks hosil kilish natijasida ushbu zarachalar
xosil bolganligini 1Q spektlari tasdiglaydi.
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4-rasm: NaKMS va Karbopolning suvdagi 2 % li eritmalari va ularning 2:1, 1:1 va 1:2 nisbhatdagi polikompleklarining
reologik xossalari.

4-rasmda NaKMS va karbopolning 2% li suvli eritmalari va ularning 2:1, 1:1 va 1:2 nisbatdagi kompleks
aralashmalarining 25°C haroratda olingan reologik tahlil natijalari keltirilgan. Karbopolning suvdagi eritmasining qovushqgoqligi
NaKMS ning suvdagi eritmasiga garaganda biroz govushqogligi yuqoriroqdir. Karbopolning suvdagi 2% li eritmasining
qovushqogligi tezlik gradientining oshishi bilan 18754 mPa-s dan 247,49 mPa-s gacha deyarli chizigli kamayishi kuzatiladi.
NaCMC ning suvdagi 2% li eritmasining qovushqoqligi tezlik gradientining oshishi bilan 17388 mPa-s dan 81,098 mPa-s gacha
deyarli chizigli kamayishi kuzatiladi. NaKMS/Karbopol kompleksida govushqoglik Karbopolga garaganda kamrog giymatga ega
bo’ladi. Olingan komplekslarda qovushqoqlik 5664,8 mPa-s 104,63 mPa-s gacha deyarli chizigli kamayishi kuzatiladi.

Xulosa va takliflar. Xulosa qilib aytganda, biz NaKMS va karbopol polimerlaridan foydalangan holda o'zaro bog'lanish
usuli bilan NaKMS/Karbopol IPK gidrogellarini tayyorladik. IPK gidrogellarning infragizil va ultrabinafsha spektrlari,
potensimetrik va konduktometrik titrlah usullari orqali fizik kimyoviy xususiyatlari o’rganildi. Barcha tadqiqotlar fiziologik
haroratda (37°C) o'tkazildi. NaKMS polimer konsentratsiyasining gidrogellarning muhit ko’rsatkichlari va barqarorligiga ta'siri
tahlil gilindi. Tayyorlangan NaKMS/Karbopol IPK gidrogellari yugori darajada bargaror, biologik moslashuvchan va biotibbiyot
sohalari uchun zarur bo'lgan 0’ziga xos xususiyatlarga ega. Ushbu tadqiqot NaKMS/Karbopol IPK gidrogellarining transdermal
dori vositalarini ishlab chigishda samarali imkoniyatlarni berishi va kengaytirilishi mumkin.
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HUCCIIEJOBAHUSA BIUAHUE “ITAA-TEJIB” BA “STRUKTOL SB-2195” HA IEHOOBPA30BAHUSA B
MPOLIECCE MMOJIYYEHHUS SKCTPAKLHIMOHHOM ®OCP®OPHOM KUCJIOTHI U3 HEOBOT'ALIIEHHOI' O
DPOCPOPUTA
AnHOTaLUA
M3yuena kpatHOCTH eHBI (HOCHOPHOKUCIOTHOTO MYJIBIIBI, 00pa3yIomasics B MPoLecce MOIyYeHUs IKCTPAKIUOHHON (ochOpHO
KUCJIOTBI M3 HEoOOoTrameHHbIX (pocdopuToB TalIKypHHCKOTO MECTOPOXKICHUS U CIIOCOOHI ee ycTpaHeHus. MccienoBaHb! BeIcoTa
U KpaTHOCTH IEHBI, 00pa3yroIerocs MpHu pas3lioKeHuH HeoOoramieHHOTo (ochoputa B MPUCYTCTBHH (hocdopHOU U CepHOI
KUCJIOTBI B ONITHMAJIBHBIX YCIIOBHUSX, & TAKXKE CIIOCOOBI M ONTHMAJIbHBIC YCIIOBHS CHIDKEHHUS KPAaTHOCTB IIEHBI C UCIIOIb30BaHHEM

ITAA-rens u «Struktol SB-2195» B kauecTBe peareHTOB, MIPEIOTBPAIIAIONICH TEHOOOpa30BaHHS.
KmioueBsie cioBa: HeoGoramennstii pocdopur Tamkypsl, pochopHOKHCIOTHAS TyibIIa, KPaTHOCTD IeHbl, [IA A-rens, Struktol
SB-2195.

RESEARCHING OF THE EFFECT OF “PAA-GEL” VA “STRUKTOL SB-2195” ON FOAMING IN THE PROCESS
OF OBTAINING EXTRACTION PHOSPHORIC ACID FROM UNENRICHED PHOSPHORITE
Annotation

The phosphoric acid pulp foam multiplicity in the process of obtaining extraction phosphoric acid from unenriched phosphorites
of the Tashkura deposit and ways to eliminate it have been studied The height and multiplicity of the foam formed during the
decomposition of unenriched phosphorite in the presence of phosphoric and sulfuric acid under optimal conditions, as well as
methods and optimal conditions for reducing the multiplicity of foam using PAA gel and Struktol SB-2195 as reagents
preventing foaming, were studied.

Key words: Unenriched Tashkura phosphorite, phosphoric acid pulp, multiplicity of foam, PAA gel, Struktol SB-2195.

BOYITILMAGAN FOSFORITLARDAN EKSTRAKSION FOSFOR KISLOTASI OLISH JARAYONIDAGI
KO‘PIKLANISHGA “PAA-GEL” VA “STRUKTOL SB-2195” TA'SIRI TADQIQOTI
Annotasiya

Tashkura koni boyitilmagan fosforitlaridan ekstraksion fosfor kislotasi olish jarayonida hosil bo‘ladigan fosfatkislotali
bo‘tqaning ko‘piklanish karraligi va uni bartaraf etish usullari o‘rganildi. Boyitilmagan fosforitni maqgbul sharoitda fosfat va
sulfat kislotalari ishtirokida parchalash jarayonida hosil bo‘ladigan ko‘pik balandligi va karraligi aniglandi hamda ko‘piklanishni
bartaraf etuvchi reagentlar sifatida PAA-gel va “Struktol SB-2195” ishtirokida ko‘pik karraligini kamaytirish usullari va maqbul
sharoitlari tadqiq qilindi.
Kalit so‘zlar: Tashkura boyitilmagan fosforiti, fosforkislotali bo‘tqa, kopiklanish karraligi, PAA-gel, “Struktol SB-2195”.

Kirish. Boyitilmagan fosforit xomashyolaridan (BFX) ekstraksion fosfor kislotasi (EFK) olish jarayonida hosil
bo‘ladigan ko‘piklanishni bartaraf etish yuqori konsentratsiyali fosforli o‘g‘itlar ishlab chiqarishda yechimini kutayotgan muhim
muammolardan biri hisoblanadi.

Adabiyotlar sharhi. Navoiy viloyatidagi Markaziy Qizilqumning (MQ) “Qizilqum fosforit kompleksi” MChJ-da 3
turdagi: yuvib kuydirilgan foskonsentrati (YKFK), yuvib quritilgan fosforiti (YQF) va boyitilmagan fosforit xomashyosi (BFX)
ishlab chiqariladi. Respublikamizda faqat “Ammofos-Maxam” AJ-da YKFK-dan digidrat usulida EFK ishlab chiqariladi [1, 2].

“Qizilqum fosforit kompleksi” MChJ YuKFK-ni ishlab chigarish yillik quvvati 716 ming tonnani (~26,2% P20s) tashkil
etadi, ammo o‘rtacha yiliga 450 ming tonna YKFK ishlab chigarmoqda. Respublikamizda yiliga o‘rtacha 150 ming t 100 % P20s
fosforli o‘g‘itlar olinadi, bu gishloq xo‘jaligining fosforli o‘g‘itlarga bo‘lgan yillik ehtiyojining ~30 % ni tashkil etadi. Buni
asosiy sababi YKFK-ning yetishmasligi va BFX-dan EFK olishning ilmiy asoslangan, texnologik qulay va iqgtisodiy samarador
bo‘lgan texnologiyasining ishlab chigilmaganlidir. Shuningdek, MQ-ning BFX-dan EFK olish texnologiyasini ishlab chigishdagi
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asosly muammolardan biri ko‘piklanishni bartaraf etish va digidratli fosfatkislotali bo‘tqani filtrlanish tezligining kichikligi
hisoblanadi [3, 4].

BFX-larini EFK-ning turli me'yorlari ishtirokida parchalab qo‘shsuperfosfat, monodikalsiyfosfat, prisipitat [5, 6], sulfat
va fosfat kislotalari ishtirokida parchalab fosforoltingugurtkalsiyli PS-agro va boyitilgan superfosfat SPF-26, SPF-23 [7, 8], azot
kislotasi ishtirokida parchalab nitrofos o‘g‘itlarini [9] olish jarayonlarida hosil bo‘ladigan ko‘piklanishni turli texnologik va
texnik usullardan foydalanib bartaraf etish bo‘yicha tadqiqotlar olib borilgan. Ammo, tadgiqot ishlarida BFX-ni mineral
kislotalar bilan parchalash jarayonida hosil bo‘ladigan ko‘piklanishni kamaytirish magsadida kimyoviy reagentlardan
foydalanilmagan.

Tadgiqot usullari. Tadgigot ishlari bajarishda MQ-ning BFX (O’zDSt 2825:2018, “Qizilqum fosforit kombinati” MChJ-
da ishlab chiqgarilgan), EFK (TSh 6.6-21:2018, “Ammofos-Maxam” AJ-da ishlab chigarilgan) va sulfat kislotasi (GOST 2184-
2013) hamda PAA-gel (Ts 00203849-64-2016, “Navoiyazot” AJ-da ishlab chiqarilgan) va “Struktol SB-2195” (Struktol SB-
2195, Schell+Seilacher GmbH, Germaniya) reagentlaridan foydalanildi.

Muhakoma va natijalar. Tadgiqot ishlarida foydalanilgan BFX-ning kimyoviy tarkibi quyidagicha, og‘ir. %: P20s -
21,8; CaO - 49,8; MgO - 1,20; Al20s - 0,31; Fe20s3 - 0,65; CO2 - 12,10; Cl- - 0,24; CaO/P20s - 2,285; erimaydigan qoldiq - 4,5;
H20 - 1,2; organik uglerodlar — 2,0.

Tajriba qurilmasida olib borilgan tadqiqot ishida “Tashkura” konining BFX-ni fosfat va sulfat kislotali parchalashdagi
ko‘piklanish jarayoniga (ko‘pik balandligi, ko‘pik karraligi (Kx), ko‘pikni “yashash” davri) jarayon davomiyligi hamda PAA-gel,
“Struktol SB-2195” moddalarining miqdori ta'sirlari o‘rganildi. Ko‘piklanish jarayonini tavsiflovchi omil sifatida hosil bo‘lgan
Kk va mavjud bo‘lish davri — “yashash” vaqti qabul qilindi. Ko‘pikning balandligini o‘lchamlarda belgilangan qiymatlar
ko‘rinishi bo‘yicha, ko‘pikning “yashash” vaqtini esa sekundomerda o‘lchab olindi. Kk ko‘pik hajmining Vx uni hosil bo‘lishiga
sarflangan suyuqlig hajmiga V. nisbati sifatida aniglandi [10, 11].

Kk = Vi/Ve=Vr+V./V,, bu yerda V: — ko‘pikdagi gaz hajmi.

Ko‘pikning “yashash” vaqti (U) t (sek) vaqtda ajralib chiqqan suyuqlik miqdori yoki ko‘pikdan suyuqlikning ajralib
chiqish tezligi bo‘yicha aniqlanadi, ya'ni U= V. /1 [12].

EFK olish jarayoni H2SO4 me'yori — 103 %, Q:S = 1:3,0, parchalash jarayoni harorati - 80 °C va davomiyligi — 90 dagiga
mobaynida olib borildi. Bunda EFK olish jarayoni ikki bosqichda amalga oshirilgan bo‘lib, dastlabki bosqichda 20 daqiga
davomida 12 %-li EFK aylanma eritmasidagi va 90 dagiga davomida esa 93 %-li sulfat kislotali parchalash jarayonlaridagi
ko‘pik balandligi va Kk aniglandi. Dastlabki bosgichda BFX-ni 12% P20s EFK aylanma eritmasiga va olingan qo‘yqaga 93%-li
H2S0s-ni 10 dagiga davomida bir xil me'yorda qo‘shildi hamda ko‘pik va quyqa balandligi o‘lchab borildi. PAA-gel
ishtirokidagi tadgiqot natijalari 1-jadvalda, “Struktol SB-2195” ishtirokidagi esa 2-jadvalda keltirilgan.

1-jadval
MQ-ning BFX-ni sulfat kislota ishtirokida parchalab EFK olishda ko‘piklanish jarayoniga jarayon davomiyligi va
PAA-gel miqdorining ta’siri (H2SO4 me’yori - 103% va Q:5=1:3,0).

Jarayon PAA-gel migdori, %
davomiy-ligi, PAA-gel, 0,01%, (10r/1) PAA-gel, 0,025%, (25r/1) PAA-gel 0,05%, (50r/1)
min. o°pik balandligi,Juyga balandligi,|  Ko‘pik o*pik balandligi,| Quyga balandligi, Ko*pik Ko*pik Quyga Ko*pik
sm sm karraligi, Ki sm sm karraligi, balandligi, sm balandligi, sm karraligi, Ki
K«
BFX-ni 12% P,0s EFK aylanma eritmasi bilan dastlabki aralashtirish jarayoni
0,5 3,14 9,81 1,32 2,75 9,82 1,28 2,35 9,84 1,24
1 8,58 9,86 1,87 7,86 9,86 1,80 7,14 9,86 1,72
5 2,76 9,86 1,28 2,40 10,75 1,22 2,04 11,56 1,18
10 1,22 10,54 1,12 0,80 12,04 1,07 0,34 12,58 1,02
15 0,65 10,55 1,06 0,45 11,63 1,04 0,21 12,58 1,01
20 0,32 10,57 1,03 0,26 11,62 1,02 0,14 12,58 1,00
BFX-ni 12% P,0s EFK aylanma eritmasi bilan ishlov berib olingan quygani 93%-li H2SO4 ishtirokida parchalash jarayoni
25 9,52 11,22 1,85 8,50 12,15 1,67 7,48 12,92 1,58
30 17,68 13,60 2,30 12,36 13,45 1,92 6,98 12,92 1,54
35 12,92 12,92 2,00 9,78 12,92 1,76 6,48 12,92 1,50
40 6,80 12,92 1,53 6,15 12,92 1,48 5,1 12,92 1,39
45 4,76 12,92 1,37 3,62 13,04 1,28 2,04 13,09 1,10
50 4,08 12,94 1,31 2,61 13,07 1,20 1,05 13,09 1,08
55 2,39 13,26 1,18 1,48 13,22 111 0,52 13,10 1,04
60 1,59 13,27 1,12 0,89 13,20 1,07 0,13 13,12 1,01
65 0,80 13,28 1,06 0,47 13,26 1,04 0,11 13,13 1,00
70 0,53 13,29 1,04 0,31 13,28 1,02 0,05 13,14 1,00
80 0,13 13,29 1,01 0,08 13,32 1,01 0,03 13,15 1,00
90 0,06 13,29 1,00 0,04 13,33 1,00 0,01 13,16 1,00

Tadgiqot natijalari ko‘rsatdiki (1-jadval), BFX-ni dastlab 12% P20s EFK aylanma eritmasi bilan aralashtirish jarayonida
ko‘piksizlantiruvchi reagent sifatida 1 t BFX-ga nisbatan quygaga 0,01%-li PAA-gel eritmasidan 10; 25 va 50 g migdorlarida
go‘llanilganda jarayon davomiyligi 1 daqiga bo‘lganda ko‘pik balandligi va K«-ni yugori giymatni, mos ravishda 8,58; 7,86; 7,14
sm va 1,87; 1,80; 1,72 ni tashkil etdi. Jarayon davomiyligi 0,5 dagiqadan 20 daqiqagacha ortishi bilan ko‘pik balandligi va K«
dastlab 0,5 dagigadan 1 dagiqagacha vaqt oralig‘ida ko‘pik balandligi va karraligi mos ravishda 10 g/t — 3,14 sm - dan 8,58 sm -
gacha va 1,32 dan 1,87 gacha; 25 g/t — 2,75 sm - dan 7,86 sm - gacha tezda ko‘tarilishi va 1,28 dan 1,80 gacha; 50 g/t — 2,35 sm -
dan 7,14 sm - gacha va 1,24 dan 1,72 gacha, 1 dagiqadan 20 dagiqagacha bo‘lgan vaqt oralig‘ida esa ko‘pik balandligi va Kk mos
ravishda 10 g/t — 8,58 sm - dan 0,32 sm - gacha va 1,87 dan 1,03 gacha; 25 g/t — 7,86 sm - dan 0,26 sm - gacha va 1,80 dan 1,02
gacha; 50 g/t — 7,14 sm - dan 0,14 sm - gacha va 1,72 dan 1,00 gacha keskin kamayishi kuzatildi. Aynigsa ko‘pik balandligi va
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K« 1 daqiqadan 5 daqiqagacha bo‘lgan vaqt oralig‘ida ko ‘pik balandligi va K« mos ravishda 10 g/t — 3,10 va 1,46; 25 g/t — 3,30 va
1,48; 50 g/t — 3,50 va 1,46 marta kamayishi kuzatildi.

BFX-ni 12% P.0s EFK aylanma eritmasi bilan gisman parchalab olingan quygani 93%-li sulfat kislotasi ishtirokida
(H2S04 me'yori - 103%) to‘liq parchalash jarayonida, ya'ni ikkinchi bosqgichda birinchi bosgichda keltirilgan qonuniyat qisman
saglanib golmoqda, ya'ni dastlabki 5 dagigada (25 - 30 daqiqa oralig‘ida) ko‘pik balandligi va Kx mos ravishda 10 g/t — 9,52 sm -
dan 17,68 sm - gacha va 1,85 dan 2,30 gacha; 25 g/t — 8,50 sm - dan 12,36 sm - gacha va 1,67 dan 1,92 gacha tezda ko‘tarilishi,
50 g/t esa 7,48 sm - dan 6,98 sm - gacha va 1,58 dan 1,54 gacha kamayishi kuzatildi. Bu esa BFX-ni sulfat kislotali parchalash
jarayonida PAA-gel migdori 50 g/t bo‘lganda dastlabki jarayonda ko‘piklanishni gisman kamaytirishga ta'siri mavjudligini
ko‘rsatmoqda. Quyqani sulfatkislotali parchalashning keyingi 5-10 dagigalarida esa (30 — 40 daqiqalarda) ko‘pik balandligi va K«
qiymati keskin kamayishi kuzatiladi va birinchi bosqichdagi qonuniyat to‘liq saqlanib goladi.

Shuningdek, BFX-ni dastlab 12% P.0Os EFK aylanma eritmasi bilan, keyin olingan quygani sulfat kislotasi ishtirokida
parchalash jarayonlarida ko‘piksizlantiruvchi reagent sifatida 1 t BFX-ga nisbatan quygaga 0,01%-1i “Struktol SB-2195”
eritmasidan 10; 25 va 50 g miqdorlarida qo‘llab jarayon davomiyligi 90 daqiqagacha bo‘lgan davrda ko ‘pik balandligi va K«
qiymatlari o‘rganildi. Tadgiqot natijalari 2-jadvalda keltirilgan.

2-jadval
MQ-ning BFX-ni sulfat kislota ishtirokida parchalab EFK olishda ko‘piklanish jarayoniga jarayon davomiyligi
va “Struktol SB-2195” miqdorining ta’siri (H2SO4 me’yori - 103% va Q:S=1:3,0).

“Struktol SB-2195" muxzopu, %

Jarayon “Struktol SB-2195" 0,01%, (10 r/r) “Struktol SB-2195” 0,025%, (25 r/t) “Struktol SB-2195” 0,05%, (50 r/t)
davomiy-ligi,
min.
Ko‘pik balandligi, Puyqga balandligi, [Ko‘pik karraligi, Ko‘pik Quyqa balandligi, | Ko‘pik karraligi, Ko‘pik IQuyqa balandligi,| Ko‘pik karraligi,
sm sm Kk balandligi, sm sm K« balandligi, sm sm K«

BFX-ni 12% P,0s EFK aylanma eritmasi bilan dastlabki aralashtirish jarayoni

0,5 6,04 10,06 1,60 4,72 10,08 1,47 3,13 10,09 1,31
1 15,30 10,20 2,40 11,90 10,88 2,09 7,89 10,25 1,77
5 2,04 12,58 1,16 3,06 11,90 1,26 2,53 10,54 1,24
10 0,34 12,58 1,03 0,34 12,24 1,03 0 12,24 1,11
15 0,34 12,58 1,03 0 12,24 1,00 0 12,24 1,00
20 0,34 12,24 1,03 0 12,24 1,00 0 12.24 1,00

BFX-ni 12% P,0s EFK aylanma eritmasi bilan ishlov berib olingan quygani 93%-li H2SOu ishtirokida parchalash jarayoni

25 15,13 13,09 2,16 15,64 13,26 2,05 11,22 13,94 1,80
30 8,84 13,26 1,67 7,48 13,94 1,54 170 13,94 1,12
35 3,91 13,43 1,29 1,70 13,94 112 0,51 13,94 1,04
40 3,06 13,60 1,23 0,34 13,94 1,02 0 14,11 1,00
45 2,21 13,60 1,16 0 13,94 1,00 0 14,11 1,00
50 1,36 13,60 1,10 0 13,94 1,00 0 14,11 1,00
55 1,02 13,60 1,08 0 13,94 1,00 0 14,11 1,00
60 0,85 13,77 1,06 0 13,94 1,00 0 14,11 1,00
65 0,51 13,77 1,04 0 13,94 1,00 0 14,11 1,00
70 0 13,94 1,00 0 14,11 1,00 0 13,94 1,00
80 0 13,94 1,00 0 14,11 1,00 0 13,94 1,00
90 0 13,94 1,00 0 14,11 1,00 0 13.94 1,00

BFX-ni 12% P20s EFK aylanma eritmasi bilan qisman parchalash jarayonida “Struktol SB-2195” reagenti yuqorida
keltirilgan miqdorlarda qo‘llanilganda PAA-gel reagenti ishtirokidagi kabi dastlab ko‘pik balandligi va K« 1 daqiqagacha bo‘lgan
vaqtda ortadi, keyin 5 dagigagacha bo‘lgan vaqtgacha esa keskin kamayadi. 1 t BFX-ga nisbatan quygaga 0,01%-1i “Struktol SB-
2195 eritmasidan 10; 25 va 50 g miqdorlarida qo‘shish jarayonida jarayon davomiyligi 1 daqiqa bo‘lganda kopik balandligi va
Kx mos ravishda o‘rtacha 1,52-1,53 va 1,35-1,50 martaga ortadi. Ushbu ko‘rsatgichlar 1 dagiqadan so‘ng keskin kamayib, 5
dagiqada mos ravishda o‘rtacha 7,5 — 3,12 va 2,07 — 1,43 martani tashkil etadi.

Quyqani sulfatkislotali parchalashda “Struktol SB-2195” reagenti 10; 25 va 50 g miqdorlarida qo‘shilganda ko‘pik
balandligi va K« dastlabki vaqtdan boshlab 10 dagiga (25-35 dagiga) ichida mos ravishda 3,87; 9,20; 22,0 va 1,67; 1,83; 1,73
marta keskin kamayadi. Keyingi 25 dagiga (40-65 daqiqa) ichida esa “Struktol SB-2195" reagenti 10 g/t qo‘shilganda ko‘pik
balandligi va Kx mos ravishda 6,0 va 1,18 martaga kamaydi, 25 va 50 g/t qo‘shilganda esa 40 daqiqadan boshlab ko‘piklanish
bo‘lmadi va K qiymati o‘zgarmas qiymatni tashkil etdi.

3-jadval
BFX-ni HsPO4 va H2SO4 ishtirokida parchalab EFK olishda ko‘pik karraligiga jarayon davomiyligini,
“Struktol SB-2195” va PAA-gel migdorining ta'siri

Jarayon “Struktol SB-2195” va PAA-gel miqdori, %
davomiy-ligi, Ko‘pik karraligi, K | Ko‘pik karraligi, Kx, “Struktol SB-2195”, (r/1) | Ko‘pik karraligi, Kx, PAA-gel, (/1)
min. 0 | 10,0 [ 25,0 [ 50,0 | 10,0 [ 25,0 [ 50,0
BFX-ni 12% P,0s EFK aylanma eritmasi bilan aralashtirish jarayoni
0,5 1,65 1,60 1,47 131 1,32 1,28 1,24
1 2,50 2,40 2,09 1,77 1,87 1,80 1,72
5 1,76 1,36 1,26 1,24 1,28 1,22 1,18
10 1,06 1,03 1,03 1,11 1,12 1,07 1,02
15 1,00 1,03 1,00 1,00 1,06 1,04 1,01
20 1,00 1,03 1,00 1,00 1,03 1,02 1,00
BFX-ni 12% P,0s EFK aylanma eritmasi bilan ishlov berib olingan quygani 93% li H2SOy4 ishtirokida parchalash jarayoni
25 [ 3,45 [ 2,16 [ 2,05 [ 1,80 [ 1,85 [ 167 [ 158
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30 1,70 1,67 1,54 112 2,30 1,92 1,54
35 1,34 1,29 112 1,04 2,00 1,76 1,50
40 119 1,23 1,02 1,00 153 1,48 1,39
45 117 1,15 1,00 1,00 137 1,28 110
50 117 1,10 1,00 1,00 131 1,20 1,08
55 111 1,08 1,00 1,00 1,18 111 1,04
60 1,05 1,06 1,00 1,00 112 1,07 1,01
70 1,05 1,00 1,00 1,00 1,04 1,02 1,00
80 1,04 1,00 1,00 1,00 1,01 1,01 1,00
90 1,03 1,00 1,00 1,00 1,00 1,00 1,00

BFX-ni dastlab EFK aylanma eritmasi, keyin 93%-li sulfat kislotasi ishtirokida parchalash jarayonida har ikkala
bosgichda ham hosil bo‘ladigan ko‘piklanishning texnologik jarayonga ta'sirini Kk belgilaydi, ya'ni K« qiymati qancha past bo‘lsa
texnologik jarayonga ko‘piklanish ta'siri shunchalik kam bo‘ladi. 3-jadvalda BFX-ni EFK-ni aylanma eritmasi va H2SO4
ishtirokida parchalab EFK olishda “Struktol SB-2195” va PAA-gel reagentlari migdori va jarayon davomiyligining Kk-ga ta'siri
bo‘yicha olingan giyosiy ma'lumotlar keltirilgan.

BFX-ni dastlab EFK aylanma eritmasi, keyin 93%-li sulfat kislotasi ishtirokida parchalash jarayonlarida Kk -ning
maksimal giymatlari mos ravishda 2,50 va 3,45 ni tashkil etdi. 1 t BFX-ga nisbatan quyqaga “Struktol SB-2195” va “PAA-gel”
reagentlaridan 10; 25 va 50 g qo‘shilganda esa quyqaning Kx - ga mos ravishda (“Struktol SB-2195") birinchi bosqichda 1,04;
1,20; 1,42 va ikkinchi bosqichda esa 1,60; 1,68; 1,92 marta hamda mos ravishda (“PAA-gel”) birinchi bosqichda 1,34; 1,39; 1,45
va ikkinchi bosqichda esa 1,50; 1,80; 2,24 marta kamayishini tadqiqotlar natijalari ko‘rsatdi.

Xulosa. Shunday qilib, BFX-ni dastlab fosfat, keyin sulfat kislotalari ishtirokida parchalash jarayonida hosil bo‘ladigan
quyqaning ko‘piklanishini bartaraf etish bo‘yicha PAA-gel va “Struktol SB-2195” reagentlari ishtirokida olib borilgan tadqiqot
natijalaridan xulosa shuki, PAA-gel reagenti “Struktol SB-2195 reagentiga nisbatan 1,1-1,2 marta samaradorligi kshrsatdi. PAA-
gel reagentining 1 t BFX-ga nisbatan magbul sarfi 25-30 g miqdorida qabul gilindi, hamda birinchi va ikkinchi bosgichlarda Kx
PAA-gel qo‘shilmagan jarayondagi Kx -ga nisbatan mos ravishda 1,39 - 1,42 va 1,80 — 1,90 marta kamayishi aniglandi.
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