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KHUPUI (dancada noxkropu (PhD) nuccepranmusicu aHHOTALMSACH)
Juccepranust Ma3yCMHHUHT 10J13ap0/Mru Ba 3apyparu. byrynru kynaa nyxé
MuKEcH1a monumMepapra oynran s>xtuéx 300 MITH. TOHHAIaH OIIIH, IITYH/IaH KEHT
KyutaHunumm Oyitnda nonudtuiieH 37%, nonunponuiieH 26%, MOTUBUHUIXIIOPUT
18% nu Tamkun ataau. by ypunaa noaumepnap uiniad YUKApUITHUHT 3aMOHABUI
TEXHONOTHSITAPUHE APATHINTa aT0XUAa YBTHOOP KapaTHIMOKAa. MyCTaKHIIHK
Huitapyia MamJIaKaTUMA3/1a MOJIMATUIIEH Ba MOJIUIIPONUIIEH OJIMII Ba yaap acocua
Talép MaxcynaoTiap UIuIad YMKAPHIIL, ITYHUHTIEK XOM aiié 6a3aCHHUHT OPTUILIUTA
anoxujaa 9TUOO0p KapaTuiMoka. [lonmumepap unuwiad yukapuiiga yIapHUHT
MYCTaxKaMJIUTH Ba CU(paTUHU OIIMPHUIII Kapa€HU1a UCCUKIIUK Ba OJIOBTa
OapIONUTWIIUTY, YUAAMIWJINTUHY OLIUPUII, EHYBUAHJIUTUHA KaMaUTUPYBUU ap30H
TEXHOJIOTHUSIJIAp aCOCU A OJMHTaH KPEMHHUICAKJIOBYM OMpUKMAaIap acoCUaaru
KYyIIMyanap uiniad YuKapuil yuyH WIMHA uiiap onub 6opmimokaa. [lonumep
KOMIIO3UIIMOH MaTepuasiap cupaTuHU OIIUPUII UHTPEAUCHTIIAPUHU
MaXaJUIHAAITHpUII Y36eKNCTOH Peciy6IMKacuHN SHAIa PUBOXIIAHTHPHII Gyiinaa
Xapakar cTparerusicu JacTypH acocuja puBoxiaHaau. JKaxoH MUKEcHIa
oJIMMepIIap XOCCaJapUHUHT CU(aTUHU OLIMPHIIL Ba yiap/iaH caMapaiu QoiiiaJaHull
103aCHJIaH MaKCaJJTi TAJKUKOTIAPHU aMalira OIUpHUII MyXuM 0Ynuo, Oy 6opana,
KymJlaZad, Kyiuaaru macajanapra aloxuia ybTHOOp KapaTuiMOKIa:
MOJIMMEPJIAPHUHT OKCUUTAHUII JKapa€HUTa Ba TEPMUK JECTPYKUIMSITA YNJAMIUIUTUHA
OILLIMPUII YIYH MOC KeJIaJMraH OJIMTOMEpIIapHU spaTUlll OuilaH Oupra ylIapHUHT
OJIMHUIIN MaKOyJ IIapOUTIIApUHU aHUKJIAI; OJIMHTaH MMOJIMMEPIapHUHT caMapaii Ba
UKTUCOJUN TE€KAMKOP TEXHOJOTUSICUHU SPATHUIIl; IOJIUMEpIapHU, alfHUKCA,
KoIUTamMaJiap Ba MOJUATHICHIAPHUHT OJIOBOAPIONIIMINTUHA CTa0MIIIaIT YUyH
UMIIOPT YPHUHU STAIJIOBYM MaxXaJJTUH XOMaIll€ acocuaa KyluMyalapHu TaJKUK
ATHUII; MaxaJUTMN CHJIMKaTIap OMiIaH KapOOKCHII, a30T, SMIOKCHT Ba ocdar rypyxJiap
TyTraH OMpUKMaap acoCUAa OJMHIaH KPEMHUUCAKIOBYM OJIUTOMeEpIap OJIUIL,
MOJTMMEPIIAPHUHT UCCUKJIMKKA Ba OJIOBTra OapAONUIMIUTHHY OITUPHII YIYH IOKOPH
caMapaJid SIHTM aHTUTTMPEHJIAPHUHT OJMHUII KapaCHUHHU YPTaHUII Ba MYBTaINAI
TEXHOJOTUSICUHU SIpaThlll KaOu 1013ap0 WyHAIUILIapUaa UMUK TaAKUKOTIIAp OJIu0
OopUIMOK/Ia.

V36exucron Pecnybnuxacu Ilpesupentunmar 2009 jimn  11-maproarm TTK
1071-con «KuM€ caHoaTu KOpXOHaJdapy KypWJIMIIWHU KaJaJUIAIITUPUIL Ba SIHTH
TypAaru KaM€ MaxCyloTIapyu UIUIA0 YMKApPUIIHMU V3JIalTHpUII Oyinya dopa
TagOupIap JacTypm» aary Ba Y36ekucton Pecry6nukacu Basupnap MaxkaMaci HUHT
2015 #mn 22 saBapgaru 3-coH «CaHoarna wuWnNuiad YWUKAPUII XapakaTJapuHH
KHCKapTUPHUIITra Ba MAaxCyJOT TaHHApXWHU MAacaTUpPHINra IOUp KylIMM4ya 4opa
Tanoupnap Tyrpucugantu, 2017 i 6 anpengaru ©-4891 connu «ToBapnap (uiwiap,
XU3MaTIap) XaXXMU Ba TapKUOWHM TaHKUAMM TaxJwil KWIHIL, HMIOPT YPUHH
Oocamuran wWnUIad YUKAPUITHN MaXaUTMAJAIITHPUITHN  9yKYypJIAIITHPHID  Ba
V36exucron Pecniy6nukacu Ipesunentununr 2017 fiun 7 despannaru [1D-4947 con
“Y 36eKUCTOH PecnyOnukacunn sHajga pPUBOMJIAHTHPHIN —Oyiinda Xapakatriap
CTpaTerusicu TYFpUCUAA TU Kapop Ba (apMoHmapu, xamaa Mas3Kyp (aonustra



TEruIIIM OOLIKAa MEbEPUN-XYKYKHUI Xy>KKaTiaapia OeJIriiIanrad BaudaiapHu
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amMaJira omupuiira ymdy Jaccepraius TaAKUKOTH MyailsiH Japaxkaaa Xu3mar
KHWJIaJIH.

TaagKMKOTHUHT pecnyoJanka han Ba TEXHOJIOTUSIIAPH
PUBOXJIAHTUPUINHUHT YCTYBOP MyHAJIMILIAPUIa OOFJIMKIMIA. Ma3Kyp TagKHUKOT
pecniyonnka ¢an Ba TexHojorusuiap puBokiaHumuMHUHT VI «KuméBuit
TEXHOJOTHSIIAp Ba  HAHOTEXHOJOTHSIAP»  YCTyBOp  WyHanmummra MyBOQUK
OakapuIras.

MyaMMOHHMHI YPraHWJIraHJMK aapasxkacu. OpranocwioKcaniap,
aJKOCHUJIaHJIap Ba KpEMHUMCaKIaraH OMPUKMaIApHUHT CUHTE3U Ba XOCCaJapuHu
ypranuiii, yaap acoCUJard aHTUIIUPEHap OmiaH MoaudUKalMsIIaHTaH UCCUKIIMKKA Ba
oJoBra Oapaonuiu nonuonepuriapuu onum 6yitnda S.E.Denmark, J.J.J.Cottell,
J.Montgomery, N.J.Lawrence, Jie Jack Li, Chris Limberakis, T.Zhang, Q.Calil, D.-
Z.Wul, A.Derek Pflum, R.B.Appell, R.J.Duguid, T.Fukuyama, H.Tokuyama,
H.Takayama, T.Takeda, R.Fujiwara, Y.Kasai, M.Kitajima, N.Aimi, T.Zhang, Q.Cail,
D.-Z.Wul, R-G.Jin, R.P.Singh, K.A.Aanpuanos, E.M.Omnapuna, T.C.TpyOstHCcKas
B.1.Kononos, I'.E.3aukoB, P.M.Aceesa, S1.Pa6ek, H.I1. Xaputonos, A.A.bepnus,
B.B.Kopmak, C.Manopckuii, M.B.Co6onesckuii, FO.C.Koueprun, M.A.Ackapos,
A.T.JIxxanunos, U.M.Mcmaunos, A.C.MakcymoBa Ba Oolikaiap WIMHI U3JaHUIILTIAP
onu6 OopwuIraH.

KpeMHuuii cakioBun OwpuKManap, CHUJIaHJIIAp CHUHTE3W Ba KPEMHUW aTOMHTa
KapOOKCHJI, MOKCUJ, aMHH, allKuj, auiii, ¢Gocdop, 6opar, THAPOKCUI Tpynnaiapu
Ba TaJOTEHJIADHU OpPraHMK Ba HOOPraHWK OWpHUKManap acocuja OUPUKTUPUII
MEXaHM3MHU KeHT  ypranwirad. Vccukiamkka Oapaonum — KpeMHUHOpPTaHUK
OMpUKMaTapHU TAJIKUK ATWITaH, EHyBUYaH Ba OJOBOAPIOII MOJIUMEDP MaTepuauIapHU
ApaTUIl y4YyH aHTUIHUPEHNIAp, OSIOKCUJ OJUroMepriap, HCCUKIWKKA OapAoluIu
OpraHOCWJIMKAT TePMETHK Marepuajiap, UCCUKIMKKA OapAouuld MojuMepiap spa
TUITAQH, OPTraHWK TOJUMEPIAPHUHT TEPMUK TapyadaHuimm (U3NK Xoccanapu
ypraHwirad, MOJIUMEpJapHU CcTa0WwUIanml Ba OeNruiaHraH Macajanap Io3acuaaH
dbyHIaMeHTal TaAKUKOTIap 010 OOpUiITaH.

AHTUNUPEHIApPHA  OJIUII  CUJIMKATIIApHU  OpraHuk Oupukmanap  OuiaH
MoJIMMEPIIAl acoCUJa KPEMHUMOpPraHUK OWpHUKMaiap Ba YJIApHUHT MOJIUMEPIIApUHU
nacT xapoparAa OJIMHUIN Kapa€HJIapUHUHT WIMUKM acocjapu XxXamJa camapaiu
TEXHOJIOTHSICH WIMHN MabiyMoTiapaa MaBxy smac. KpemHuiicakiioBun Oupukmaiap
acocu/la aHTUIUPEHJIAPHU SIpaTUIll OYirYa TaJKUKOTJIAp CAHOKJIUIUP Iy KyMJajaH,
pecnyOnMKa caHoaTWJa »3JIEMEHTOPIaHMK KUME HYHaNIMIIM pUBOXKIAHMaraH. by
MyaMMOJIAPHUHT €4UMHU OJMTOMEp Ba MOJIMMEpIap y4yH 3apyp OYIraH aHTUITHPEHIIap
acocuJa MamJIaKaTUMU3/la HMIOPT YpHUHM OocaauraH;  MaXaUIMi Xxomamécu
CUJIMKATJIap acOCHJArd aHTUIHMPEHJIADHUHT CcTeapuH kucioracu, DXI' Ba Gopariap
OwnaH  ojuroMepiaml Wyad  OpKaJIM  aHTUNUPEHJIApHU  OJUII  camapaiu
TEXHOJIOTUSICUHU SIPATHUII; aHTUIIUPEHIAPHNA MOAU(PUKAIMSIIAII aCOCH 1A HCCUKITUKKA,



OJIOBra OapolUIM MaTepUaUIapHU MIUIA0 YMKAPUIL YHYMIM UKTHCOIUN TEKaMKOP
TEXHOJIOTUSICUHHU SIPATUII UMUK axaMUsITra ora.

Jucceprauuss MAaB3yCMHMHI JHUCCEpPTANMS Oa:kKapwiraH oJdil TabJauM
Myaccacu WJIMHUIA-TAAKHKOT HILIapd Ouwjan Ooraukauru. Jluccepramus
TaIKUKOTU TOIIKEHT JIaBiaT TEXHUKA YHUBEPCUTETH UIMUN-TAIKUKOT UILIAPU
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pesxxacuHuHT MOT-2015-7-25 «KyndyHkimoHan xoccaad UMIIOPT YPHUHU STAILIOBUA
MOJIUMED Ba OJUTOMEPIIAPHU OJUIITHU SHIU TEXHOJOTUsICUHU spatuiy (2015-2016
iit.), JIVK TomkeHT KUME-TEXHOMOTHS WIMUN-TAIKUKOT HHCTUTYTH HUHT A12-003
“Opranuk 6VEKIap Ba KPEMHUNCAKIOBYM MTOJIMMEPIIAPHA CAaHOAT/Ia UTITA0 YHKAPHIII
texHosorusicn” (2014-2015 iiii.) MaB3ynapuaari amainii BA MHHOBAILIMOH Jlouxanap
noupacua 0akapuiraH.

TagKUKOTHMHI MAaKCaAu TOJMATUIEH Ba CyBIM-TUcCHiepc OYEKIap ydyH
rerTepopyHKIMOHAI ~ KPEMHHMW  CaKjlaraH OpraHuKk  OuMpUKMajiap  acocujaa
AHTUTTUPEHIIAP OJIUII TEXHOJOTUSCUHU SIPATHINIaH HOOpar.

TagKMKOTHMHI Basudaaapu:

rerepoQyHKIMOHA ~ TYPYXJapHU  y3ujga  TYTYBUM  KPEMHHUICAKIOBUU
OupuUKManap OJUII YYYH CHUJIMKaTIap, TETPAdTOKCUCWIAH, CHUJIMKareJUIapHUHT
MOYEBHMHA aAIyKTH OuminaH Oupra kapOOH (CTeapuH) KUCIOTaldapu, SMUXJIOPTUAPUH
OWIaH TabCUPIIANTUIITNHY AHUKJIAIIL;

KpEMHUUOPraHuk Oupukmanap acocuaa Qocdar, aMUH Ba rajoreH rypyxjap
TYTTaH OJIMTOMEPJIM aHTUIIUPEHJIAPHU OJIUII Ba yiap acocuja MOJUATUICHHUHT, JIOK
OYEK KorIaMallapyuHI MOAU(PUKAIMSIIAI YCYIHUHU SIPATHILI,

OJIMHTAH aHTUIMPEHJIAp Ba yaap acocuia Moau(UIMPIIaHTaH MOIUoIeUHIAP
Ba KOILIaMaJiap OJIUII TEXHOJOTUSICUHU SPATHUIIL.

TaakuKOT 00bEKTH CUIIUKATIAP, KapOOH KUCIOTaNIap, TAJIOUIAIIOKCH AP,
CWJIOKCaHJIap, aMHHIap, Gpocdariap, Oopariap.

TaakMKOT NpeaMeTH HaTpUi Ba rekcapTopCUIMKaTiIapH, TeTpadbopar,
AMUXJIOPTUAPHUH, TETPAITOKCUIIAH, CTEAPUH KUCIIOTAIapH, NacT 00CHUMIIN MOTUAITHICH
Ba CyBJIM Aucnepc OVEK KoraaMaaapyuHU OJIUII TEXHOJOTUsIIapH.

Taakukor ycymaapu. Jucceprauusga UK-, AMP-, OI1P- cnekrpockonus,
muddepeHan-TepMuK TaxImim, JuddepeHuan-ckaHepal TaxIuid Ba
MaTepUaUTApHUHT EHYBYAHIUTUHUA aHUKJIAI, BUCKO3UMETPHS, DIIEMEHT TaXJIWJIH,
IPaBUMETPUK YCYIUIap KYJUTaHUITaH.

TagKMKOTHUHI WIMMIA STHIWJIMIY KyHuaruiapiadn uoopar:

KPEMHUUCAKJIOBYM OJIMTOMEPJIAPHUHT XOCWJI OYIWIIMIa Xap Xuji TypAard
anemMeHTIapau  (azor-, ¢drtop-, Oop-, docdhop-) V3mma TyTraH YIIEBOJOPON
pagviKayulapd  y3yHJIWTHHUHT  KPUTHUK  KUHAMaTH  KOHIICHTpAIMs  MHKIOPH
KypcaTkuuura OOFJUKIIUTY, Xamja MOoJuoJie(uHIapHU Ba KOIUIaMaJapHUHT TEPMUK
Xoccalapy KpeMHU aTOMUHUHT MUKJIOPUTA OOFITUKIIUTH aCOCIIaHTaH;

noyinojeuHIap Ba KOIUIAMAJIApHUHT XOCCAJIapd KPEeMHHUH aroMura xap Xui
paavKalapHu ~ OMPUKTUPUIN  XucoOura camMapanu MoAuduKaluus ycCyisapu
SIpaTHIITaH;

acocuil ¢pakropiapHu Oenruianiia, MaXaIui XoMall€ CUTMKATIN pecypciapu



acOCHJAry MoJIMMepJIap Ba KOMIIO3UIIMOH MaTepUAJUIAPHUHT YT OJIMII Ba €HYBYAHIIMK
»Kapa€HIapyuHU WYHATUIIUIM OOIIKAPUILl aHUKJIaHTaH;

KPEMHUICAKJIOBYM OJIMTOMEPIIM aHTUITMPEHIAPHUHT 3MIOKCHU]T Ipynnaiapu
THJIPOKCUJI TypyXJlapy OUjiaH HyKJIeo(pHIT aIMalIMHyBU peakUsIapy acocuaa
raJIONI3MIOKCUT MOHOMEpIIap, KapOOH KUCIIOTaJIap Ba aMUH T'YPyXJapUHUHT
CUJIMKaTap OuinaH OMPUKHUIL TEXHOJIOTHUSICH SIPATUIITaH;

a30T, pochop, GpTOp Ba KPEMHUNCAKIOBUU reTepOPYHKIIMOHAIIN OJIUTOMEPIIN
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aHTUTIUPEHJIap, TapkuOuaa rtuapodun Ba THAPodoO OWUpPUKMaTapHH CakjaraH
nonuoneuHiap  Ba  CYBIU-AMCIEPCUOH  THU3UMJApPHU  MoJudUKaIusiani
TEXHOJIOTUSIIAPH SIPATHIITaH.

TaagKMKOTHUHI amMaJMidi HATHXKAJIApU KyHuaaruiapiad uoopar: CHIMKaTiIap
acocuJard HeOpraHukK OMPUKMaJAPHUHT KapOOH KHUCIIOTalapy, aMUH-, SITOKCH-
TypyXJapuHu y3uja TyTrad ruapodui Ba ruapodob xoccanapra sra
rerepoyHKIIMOHA KPEMHUICAKIOBYM OJTUTOMEPIIN aHTUITUPEHIIAP OJIMHIaH Ba
MaXCYJIOTHUHT OJIMHHUII TEXHOJIOTHICH SIPATUJIIIH;

CUJIMKATJap Ba CHJIOKCAHJIAp acOCHUIArM KPEMHUHCAKIOBYM AHTHUITHPEHIIAp
omran Gpu3uK MoaudUKAIMSIIaHTaH ITOTHAKPUII KoIJlaMajiapaaH UCCUKIIMKKA Oap o1l
Ba OJIOBOAPIOII MaTepuasuiap OJUHIN;

AHTUTTUPEHIJIAPHU CYBIU-AUCIIEPCUOH OYVEKIIap UIIIa0 YuKapuIaa KyJITaHUIIT
TEXHOJIOTHSICH SPATUIIIH.

TagKUKOT HATHKAJAPUMHUHT UIHOHWIMIMIH. DolJanaHraH KUMEBUU
(ananmutuk) Ba ¢usuk-kuméBuit (UK, AMP-, OIIP- cnexrpockonus, nuddepennnan
TEPMHUK  TaxJawid, AuddepeHnuai-ckaHepiaanm  TaxJIMid, MaTrepuauIlapHUHT
E¢HYBUAHJIMTMHHA aHUKJIAIl YCYJUIapHU, BHUCKO3UMETPHS YCYIIH, TUIATOMETPHUK Ba
TPaBUMETPHK, BU3YAI-TIOIMTEPMHUK) TaXJIWJI HATWOKAJIApU WHPUKIAMNTHPWITAH Xamaa
Taxprba-caHoar KypuiaManaapuaa CHHOB/IAH YTTaHJIUTH OWJIaH TacAUKJIaHA IH.

TagKUKOT HATHXKAJIAPUMHUHT WIMHMH Ba aMaJIU aXaMUSATH.

TanKMKOT HaTWXKANTAPUHUHT WJIMHA  axaMusTH CHJIMKAaTiap acocuja
CUHTE3JIaHTaH KOMILUICKC-paJrKal MOJMMEPIIAaHAIITHA HIUCOATaH MacT Xapoparaa onud
OopwiraH peaknusiapu HATWKACHIATH KPEMHUHCAKIOBYM OJIMTOMEpJIap Ba
KOMITO3UIIMSUITADHUHT ~ TabCUPJANIYB  MEXaHM3MHU, KOMIUIEKC XOCWUJ  Oymiui
KOHCTAHTAJIapu Ba TEPMOJMHAMUK MapamMeTpIapUHUHT WIMHA acOCH SpaTHITaHIUTU
OuiaH acociaaHaau.

TagKUKOT HaTWKAJApUHUHI aMajivuid axaMUSITH MaxajUlukd XOMall€ acocua
KUMEBUN  MomuuKanusiaanm acocuaa TmojuoieduHIap Ba CYBIU-AUCIEPCUOH
KoIJlaMajiap MaKpoMoJIeKyianap OyfuHimapura asot, ¢ocdop, Oop, ¢Top Ba
KPEMHHUHCAKJIOBYH OJTMTOMEPIApHA OUPHUKTUPHII OPKAIA UMITOPT YPHUHHM OOCYBUH,
¢u3MK Ba MEXaHMK Xoccajapu SXIIWJIAHTaH, WCCUKIMKKA OapAouui Ba
OJIOBOApAONUIN MOIHoNe(UHIAp Ba KOoIUIaMajap OJWMHHUIN TEXHOJIOTHUIApW HIIab
YUKWITAHJIMTHA OWJIaH OeJIruiIaHa u.

TagKMKOT HATHIKAJIAPUHUHT KOPUN KMJIMHUIIU. VICCUKITMKKA YMaMIIH,
0JIOBOAPIOII, KPEMHHUHCAKIIOBYH OJIATOMEPIIAPHHU OJTUII TEXHOJOTHSCHHHU SIPATHUIIT
Oyiinua OJIMHTaH WIMHI HaTHXKaiap acoCHUa:



uiad YUKWIraH oJoBOApIoIl CyBIM JAMcliepc OYEKHM OJMII TEXHHUK
mapTiapu «Y3CTaHmapT» areHTIMTH TOMOHHMaaH Tacaukianran (Ts 15125718-
001:2016). TexHHUK IIApT TEXHOJOTHWK >KapaéHJa MIUIATWIAETTaH UMIIOPT XucoOura
yeTnaH KupuO kena€TraH aHTUIMPEHJIAPHU YPHUra KPEMHHUICAKIOBUM OJUTOMEpIap
acocu/ia OJIMHIaH aHTUIIMPEHJIAPHU WIIUIATUIL UMKOHUHU Oepaniy;

KPEMHHUICAKIOBYM aHTUNUPEH OWwiaH MoAM(UKAIMIAHTaH —OJ0BOApIOII
CYBIH-IMCIIEPCHOH  OYSéKmap  onmm  ycyaura  Y30ekucToH — Pecry6iukacw
WNHTennekTyan MyJK areHIMTUHUHT uXTupora nareHtu onuHra (Ne IAP 04813
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2013i4.). Harmwxkana sspatunras ycyi 0J10BOApIOII CYBIN —IUCIIEPCUOH KoIjlamasap
OJIUIITa UMKOH Oepaju;

UIUI1a0 YMKapuirad KpemHuiicakyioBun antunuper All-1 Ba y acocuna onvHran
0JIOBOApIOII CYBIM-AUCTIEpC OVEKIIapra KOpXOHa TEXHOJIOTHUK PErVIAMEHTH HIILIa0
gukuiarad (OO0 «ORIGINAL COLOR MIX» mok-0y€K unmiad dukapuiin KOpXoHacH
2017 itun 27 nronaaru 131-coH MabiiyMOTHOMACH). TEXHOJIOTUK PETIIAMEHT UMIIOPT
xycoOura yetaaH Kupub kenaérrad o10B0apaoLl CyBIU-aucnepc 0yExiap Ba
yJAQPHUHT KYIITMMYa KOMIIOHEHTJIApY YpHUTA HATPUM METACUIIMKATU, CTE€apUH
kucnoracu Ba Gocdop KucioTa OuiiaH MOYEBUHA AJTYKTH aCOCH/IAa OJTMHTaH
AHTUTTUPEHHH UIIJIATUII UMKOHUHH Oepaiu;

unuiab ynkapuirad All-1 Mapkanu aHTUIUpPEHIIAp 0J0BOAPIOIT CYBIU AUCTIEPC
OYEKIap Ba MOJUATUIIEH KYBYpJIap MIILIa0 YUKAPWIMIIKAA TAaTOUK KUJIMHTaH
(«Y3KypUITHIIMATEPHATIIAPH» AKIHAIOPIHK KaMusSTHHEHT 2016 #iumn 06
centsiopaaru NeMA-01/03-1925 con mabnymoTHOMacH). Hatmkana kopxoHasaa
YeT/IaH UMIIOPT IBa3Ura ojinub KeIMHAETTaH aHTUITMPEHHH UIIIA0 YMKapUirad
KPEMHHUICAKJIOBYM aHTUITUPEH OWJIaH aJMaIllTUPHUIITa SPULTHATIAIH.

NumauHr anpodanusicu. Ma3kyp TaIKUKOT HaTWXKajlapH, 2 Ta Xajakapo Ba 6 ta
peciyonrKa WIMH-aMallnid aHKyMaHJIapuaa MyXoKkamMaaad yTka3wirad. TagakukoT
HATHKAJTAPUHUHT IBJIOH KWIMHUIIM. J[uccepranus MaB3ycu OVitnya sxkamu 23 Ta
VJIMMH WINI 9OTI STHIIraH, IIyapaaH, Y36ekucTon Pecry6nukacu Onnii aTTecTamus
KOMHCCHUSICUHUHT JIOKTOPJIUK AUCCEPTAlMsIIapy aCOCUM HATWXKaJIapUHU YOI ATUII
TaBCHUs STWITAH WiIMUNM Hampiapaa 11 ta makoma, xymnanad, 1 ta mareHt, 1 ta
MoHorpadusi, 7 Tacu pecrnyOnuka HalpiIapuaa, 2 TaCu XOPMKHUH KypHaJJIapia HaIip
ATUITAH.

JuccepTanMsIHUHT TY3WJIMIIM Ba XaxMu. [luccepramusi TapkuOW KHUPHIL,
TypTTa 000, XYyNnoca, oinananwiran agaduémiap pyiixaru Ba uioBaiapjaH udopar.
JuccepranustHUHT XaKMH 120 O€THH TAIIKWJI TTaH.

JTACCEPTAIIUSTHUHI ACOCUN MABMYHHU

Kupuin KucMu1a HIHAAT J0J13apOIUTH Ba 3apypaTH acoCIaHTaH,
TaJIKUKOTHUHT MaKcaJ Iy Ba acOCHi Bazudaaapu TaBcudIanraH, V36exucTon
PecnyOnukacu paH Ba TEXHOJOTHUSACH TAPAKKUETHHUHT YCTBOP HYyHATUIILIAPUTa
MOCJIMTH, TAAKAKOTHUHT WJIMHAN STHTUJIUTH Ba aMajiuii HaTwkKajnapyu 0aéH KWJIMHTaH,
OJIMHTaH HATYKAJApHUHT MIMHUH Ba aMaJInid aXaMHATH 04u0 OepHiIraH, TaaJKHKOT



HaTHKaJapyuHU aMaauérra >KOpUN STUL, YOIl STUITaH WIMHUHI UIUIAp Ba JUCCEPTALIMS
TY3WIHILN Oyiirya MabIyMOTIap KEJITUPHUIITaH.

HucceprauussHuHr  « KpeMHHMHCAK/JI0BYM  OMPMKMAJAPHUHI  ACOCHAATH
NOJTMMEPJIAPHUHT 3aMOHAaBHH XosjaTtw» €0 HOMJIaHraH OupuHuM Oobuna
anabuétnap mapxu, >KymiIaJaH, MOJUMEPJIAPHUHI KPEMHUHOpPraHUK OMpHUKMasap
acocysia MoAuUKalIMsIIall MyaMMOJAPUHUHT 3aMOHABUN XOJATHUHH, IECTPYKIIUS
XKapa€HUHH, KPEMHHMICAKJIOBYM OMpPUKMAaIap aCOCUAAru aHTUIIMPEHIIAPHH,
UCCHUKJIMKKA Oapioml Ba 0J0BOapIoll KOIUIaMaJapuHU Ba CHWIMKOH KYIIMMYalapu
Ha3apuil TaxJuj KWJIMHIaH, Makcajra JpUIIMII Y4YyH YJIapPHUHI OJWHUIIWHWHT
MakOya ycymiapu acocnab oepuirad. CuHTe3 Ba pU3NK-KUMEBUIN XOCCATIapUHU
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TaxJ I KU OYViinda afabuéT MabllyMOTIIapy TAKOMULIAII-TUPUIITaH, IIIyHUHTJIEK
CUHTE3 KWIMHIaH KPEMHUUOPraHuK OMPUKMAJIAPHUHT (PU3UK-KUMEBUN X0Occalapu
Tax I KUJTMHUII YCyJUTapy OWJIaH Ouprajauk/ia yJIapHUHT KYJUIaHUII COXaJlapH,
ad3aITUKIApH Ba 10J13apOIUTY KEATUPUIITaH.

JucceprauustHUHT « TaAKHK 3THII yCyJIJIapu Ba 00beKTW» HOMJIM UKKUHYU
000uaa TaIKUKOT OOBEKTH, XOMaIIE€ XapaKTEPUCTUKACH Ba MOJIUMEPIAHUIIIA
rerepopyHKIMOHA KPEMHHUICAKIOBYM OMPUKMAIAPHUHT CUHTE3Jalll yCYIUIapH,
yAAPHUHT XOCHJI OYITUII MEXaHU3MU, KHHETHKACH, TEPMHUK XOCCaJIapu YpraHWIraH,
OJIMMEpIIapHU, NOINOoIe(QUHIAPHH Ba KOIUIAMaJapHU KPEMHUICAKIOBYM OMPUKMAITH
AHTUIIUPEHJIap acoCcH1a MOAU(PUKALMSIAII ACOCUN YCYIIapH Ba
0JIOBOAPAOLUIMIINKHY, €HYBYAHJIMKHU aHUKJIAII YCYJUIapU TaJAKUK STUITaH
MabIyMOTIapH KEITUPHUIITAH.

Cunres HaTH)Kacuja OJIMHTaH KPEMHUKCAKJIOBYH OJIUTOMEPIIU
AHTUINHUPEHJIAPHUHT cTpyKTypaBui taxuuinn UK-cnexrpnapu UP-20 Ba UP-75 nkku
Hypam 400-4000 cvm' nuamasonmpa yTkasmiaran, 100 °C xapoparnia, I0TKa IUICHKaIa
criekTpodoromeTpiapaa, MarauT sapo crekrpan taxjauan NMR-400 mitoc (Varian)
ICPS RUz yckyHanapuaa Kypuo YHKUIIH.

Hccuknukka 6apaonuiuru, TepMmoaecTpykims xoccanapuau, TT-JICK
TaxJIMIIMHU TaxpuOana antomunui turaa K-rypunaru vccuk oyrnu (Low RG
Silver) Netsch Simultaneous Analyzer STA 409 PG (I'epmanus) yckyHacuaa
anukiaanau. Xapopar auana3zonu 20-550°C, te3nmuru 5 K/MuH HU Talkui 3taad. Xap
Oup HamyHa 5-6 Mr YirdoBaa onubd OOpuUIITaH.

AHTUNIUpEHIap OuaH MOAU(UKAIUSIAHTaH NOJUATUIICHHIAPHUHT TEPMO
oxkcuananumuuy, JITA, TT'A taxnunnapunu «Ilaynuk-ITaynuk-Opaeit Q-1500
TypAaru» aepuparorpadpuia IMHAMHUK IIAPOUTHAA 0IUO OOpMiIan. DTaloH cudaruaa
ALOs nmmnarwiran 6ynu0, HaMyHaTapHA JUHAMUK PEXUM, YNHHH TUTTIAA, XaBO
myxutuaa 10 rpag/mun Te3nukaa kuzaupuian. [lomumep namynanap 0,1 r orupiaukaa
xap xui te3nukaa 723 K kuzaupunuiinyg Ouiiad TaaKuK STUIIH.

[lonumep  MarepuasUIApHUHT  OJOBOApAOLUIMK  XOccajdapu  CTaHAapT
ycynnapugan  xucobmamran TOCT  16363-98 “Erou marepuannapu  ydyH
OJIOBOAPAONUINK BOcUTajapu” KymmaHwind. [lomudTuneHHUHT EHYBYAHJIMTHHU
anuknmamnga [OCT 21207-81 (CT C9B 2900-81) Ba UL-94 ycymnapunan



doiganaHuIIN.

Huccepranusinuar  «KpeMHHMiiCak/J0oBYM OMpHKMAJAp AacoCHIa AHTHUIIH
PEHJAPHUHTI OJIMHHUII CHUHTE3W Ba YJAPHH TAAKUK KHJIMID» 1e0 HOMIIAHTaH
yauHud OoOmma Oup Heda XWi Typlaard KpeMHHICAKJIaraH OJHTOMEPIH
anturiupennap(All-1, AIl-2, AII-3, AIl-4, AII-5, AII-6)HUHT OJMHMIN CUHTE3JIApU
TaJIKUK dTUJITaH.

KpeMmuuii atromura kapOokcui Ba aMuH-Ppochop rypyXjJapuHu OUPUKTUPHII Ba
KPEMHUMCAKJIOBUM OPraHUK OMpUKMaliapHM ojviil Makcaauaa, All-1 sa AII-2
KPEMHUICAKJIOBYU OJIMTOMEPJIapHU HATPHUIl METACUIIMKAaTH CTEapUH KUCIOTAaCcH Ba
dbocdop kucnoracu acocuaaru MoUeBUHa aIIyKTH Ouian xap xui 1:2:1 Ba 1:1:1
MOJIb MUKJIOP/Ia CHHTE3 KWJINO OJIMHTaH:
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Na O Si-O Na + 2H;5C;+C OH - 2NaOH

0]
o) 0 0 000

+00 +nCH,0 -nH,0
C,7Hs5€ O Si O C-C,5Hss R

H,N C & P.O-C-NH, OH

0 00
0
CH,
Cy7H;4C O Si.0C_C,sH, NH-€© P-O OH
C-NH-CH, i

UK-cnekrpan Ba sjeMeHT TaxJauwuiapu OujiaH Oy MOMAJIaIapHUHT TY3WIHILIA
ndonananrad. YTkasuaran NK-criekTpan TaxJMIUIapy HATHKACHAA MaxcCylIoTiapa
KEATUPUITAH PYHKIMOHAI TYPYXJIapU MaBXKYIJIUTH KYpCaTUITaH.

ATl-1 taxmumm Kypcarmuky, 3372 ¢ obmacTuIard I0KOpH YacToTa UM3HK
napu ¥3 HaBOGaruma -Si-O- cuimaHmu rypyxuapura, 2917 cm' obnacTuaru BaaeHT
TYJNKWHJIAPU MKKWIAMYH Ba y4JlaM4d aMUH TypyXJapura Tyrpu kenagu. 2919 — 2549
cM ' WHTepBaNmaruM MmoIOCanapd ACCUMETPUK Ba CHMMETPHK BAleHT TYIKHHIApH
ynsukiapu CH3—CHz rypyxiapu OofnapHUHT €H 3aHxkupiapura terunuid. 1700- 1674

cM obmactuparn ymsukaap C=0 Typyxura Tyrpu kenagm, 1614-cm™ umsukIap nMuH

rypyxiaapura, 1111-cm™ nedopMarmoH TYNKMHIAPH TYTYBUM UM3HKIAPH
-O-P-O- 6ornapura KoBaJIeHT KyIIMM4a rypyX Ba ocdar rypyxjaapura TErHIuIHanp.
Taxxpubanap Ba Hazapuil XxucoOmanuiapHyd 0axoJall HaTHKAacHa aHUKJIaHTaH
AIl-1 u AII-2 crpykrypanapy, IIYHHHIACK KOBYIIKOKIMK XapaKTEPUCTHUKACHHU
KOHIIEHTpaluara OOFIUKIUK  Trpaduru,  (PU3UK-KUMEBUNM  TaJIKUKOTIIAPHUHT
HATIDKaJapy OWJIaH TAaKOCJIAHTaHA, TABCUS ATHJIAETraH TapKuUOTa TYFPU KEJHIIN
AQHUKJIAHTaH.
Onuromepn MHD AIl-3 anTunupeH CUHTE3W HATPUM MeETaCUJIMKAT OuiiaH



OQIUXIJIOPTUAPUHHHU TabCHUPJIAIDNYBHU aCOCHOA 1:2 momb MUKIOPHUAA ISTUICHITINKOJ

spUTMacHIa onud OOpUIIIu:
0

Na O $i-O Na + 2HO-CH,-CH,-OH + 2
CH,-CH-CH,CI

2H,0

0-2NaCl
(0]
CH,-CH-CH, O-Si-O-CH,-CH €H,
H
0O_CHxCH,-CH,€H,-O © OH

Antunupet All-3 cunTte3u peakuusicuaa 00I1IK/1a HATPUNH METACWIINKATH,
ATUJICHTJIMKOJI Ba AanuxjaoprupuH (3XI') kpeMHe3eM CyBIH reiauaa AeruapaTiaHUIIn
OwiaH Oupra, KpEMHUN aTOMUTa SMOKCU]] TYPYXUHU OUPUKTUPUO TabCUpIIAILIA]IH.

JluccepTallUsIHUHT y4MHYM 000MIa Hazapuil Ba TaxxpuOa TaAKUKOTIAPUHUHT
HaTWXKalapy TaxXJWid KWIMHAAW, [IYHUHIJEK, KPEMHUUCAKIOBYM OJIUTOMEPIIH
antunupennapuudr All-1, AII-2, AII-3, AIl-4, AII-5, AII-6 MmexaHu3Mu Ba KHUHETUK
KOHYHUSITIApU YpraHuiau.
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Harpuii wmeracunukarununr OXI (3-pacM) OunaH peakuusicuja y3apo
TabCHUpJAIIlYB JKapa€HJIapura XapOpaTHUHI TabCUPUHU AaHUKJIAIl YYyH peakius
TypJId Xapopariapjaa oiau0d Oopwiaun Ba keatupuiarad 60,70,80 °C xapopatiapu
TaHJIaH]IU:
N C, Mons/n 6
P, % 100 et
80 :8
60
40

20

060 120 180 240 300 T, MmuH

0,250,5 1,0 1,5 2,0 4
1- 60°C; 2- 70°C; 3- 80 °C

1-pacm. Harpuii MeTacuiukar oujiag OPTaHOCHIOKCAHIADHUHT XOCHT
IXT HMHI MOJSP HUCOATH OJUIO GyaMImIMIA XaPOPATHHHT TALCHPH

MepJIN JMOKCH TYPYXJIapHHHA TYTTaH 2-pacm. bopcak/ioBuu KpeMHHHOP

1-1:1:1; 2- 1:2:1; 3-1:3:1; 4- 2:1:1; 5- 3:1:1.



FAaHUK OJIMTOMEPJAPHUHI XOCWJI  JIADHUHI Xap XuJ HucOaTiaapura
OyJIMIINAA XAPOPATHHUHI peareHT TabCHPH.

Kentupunran  2-pacmaa  oauromMepiiv  3MOKCHUI — TypyXjap  TyTraH
OpraHOCWJIOKCAHJIApHUHT Xocui OynmumuHUHT  dousu (%) OX[HuHT MOsIp
HucOarinapura OOFIMKJIMIKM Ba JKapa€HHUHT Xap XWI Xapopariapaa Oopuill
HIaPOUTIIAPU KYPCATUJIITaH.

MHTBA (AIl-4) onmuroMepiu aHTUIUPEHHUHT CUHTE3 PEAKIUsACH MIULCPUHIIN
ApUTMaJa HAaTPUM TETPaOOPATUHHU HATPHUI METACWIMKATHUHT CyBIArv 3pUTMacu €Ku
HaTpuitim cyroK muma Owman 1:1 momp HucOammapuma Oopamu. Mccukimmkka
OapIOLUIMK XOCCaTapUHU OLIMPUII MaKcaauia oduHran Maccara ¢pocdop kucioracu
MOUYEBHUHA aAYKTUHUHT 1:1 Mok HUCOATIAT MUKAOPHU KYIIUIAIH.

Harwxanap acocuna MHTBA (AIl-4) onuromepiii aHTUNUPEHHUHT OJIMHUILL
peaknusacuHu MabKya pexxumu 80 °C XxapopaTu aHUKJIaHUO, OMp TEKUC KYPUHUIIIATH
Macca X0CwuJl OynryH4a oinubd Gopumnaim.

All-4 HuHr Xocua OYIMII peakUUsCH HAaTPUM METACHJIMKATHUHI CYBIArd
SpUTMACHIa HAaTPUIl TEeTpoOOpaT Ba MOYEBUHA AJTyKTUHUHT TabCHUPJALIYBU Kyiunaa
KEJTUPUIITaH:

+
O 000 +1’1H20
] —4NaoH
Na O 8i-O Na + Na,B,0,H,N C © P-O-C NH,
0] 000
OH
0] OBB-OBBOSiO
(0]
O 0] OH
HN C OP-O-C-NH n
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by peakuusanapna cunukamiap AeTUIpaTainusiCd KpPeMHHUUHHHT OOpariu Ba
aMUHJIM TYpPYXJIapuHU OUpUKTUpUIN OwiaH Oopaau, HaTwkajga ywiamud (QyHK
LUOHAJ TYPYXJIM KPEMHUICAKIOBYM OJIMTOMEPIAPHU XOCHII KUIAIH.

KOxopunaru sxapaénnapia CUIIMKaTIapHUHT CyBCU3IaHUIIN OuiaH Oupra,
KpEMHUI aToMiIapura 60pariii Ba aMUH TypyXJiapu Ba yuiamMuu (PyHKIIMOHAT
TYPYXHUHT OJUTOMEpJIapHU MAKJUTAHUIINA OWIIaH TYJIIUPUIIAIH.

Harpuii mMeTacuiMKaTHUHT CyBJard puUTMacuja Harpuid Terpabopar Owinan
¢dochop kucioTa Ba MOYEBUHA AJTyKTUHUHI TabCUPJIALIYBU HACHTU(DUKALUACH Ba
TAaCAMKJIAHUIIM, LIYHUHIJEK OOp CTPYKTYpaCMHHHI TapKUOUAAa OPraHOCHUIIOKCAaH
TYTYBYM, HATPUMHUHT TETPaOOpaTH Ba METACWIMKATU OminaH Gochop KUCIOTAcH Ba
MOUYEBUHA aJNYKTJAPUHUHT TabCUPJAIIYBH HATHKACUIA OJMHTAHWHU TaCIUKJIALI
3aMOHAaBHI AaHAJIUTUK yCysuiapaa onubd Oopuiras.

Anpo—maraumim pe3zoHanc (IMP) crekTpockonuscu opraHuk OupUKManap
HUHT (QU3UK-KUMEBUN XOCCAJTapUHU TAAKUK KWIWIIAA Kylda caMapaid ycCyl



XUCOOIaHaIN.

bopcakiioBun KpEMHHHOPraHUK OJUTOMEPIIAPHU XOCWJ KWIMIIAA HATpUU
TeTpabopard Ba HaTpuil MeTacuiIuKatu OunaH Tabcupnamysu SIMP 'H
CHEKTPOCKOINHUS KYypCaTKUUIapH acocua KyprO YMKUIITaH.

e 0 |

Ll

pacm.Kpemuuiiopranuk oauromepaapuunar SIMP CP— cnexrpan taxamin. SIMP
BC-cnextpan taxmmmuaa (3-pacm), oonactaaru (°C=64-141 ppm) Kydiu curHamiap

IIyHHU KypcaTauKy, OyIap TapkuOKIa MKKMIaM4K OOFJIapHHU TYTMalIu. gqp[p Be-

CIIEKTP KYpcaTKuWiapuiaH KHCMaH TabCUP ailJIAaHUIINA TAXMHUH KUJIUHTaH, SbHU
MOJIMMEPHUHT UKKHU Typaaru makpomodekynanap -C-O-CH - rypyxanap (30,8 ppm
curnanga), =CH-rypyxmnap (46.8 ppm na curnannamran), oonuramus-CH-CHz-( 47.6
ppm na curnamnamrad), CH2 = CH-rypyxmiap typu (60.0 ppm Ba 65.3 ppm
CUTHAJUIapJia) Ba TYpTiaMuu yriiepona atomu (73.4 ppm J1a CUTHAIT) MaBXY/I.
Typrnamun C-atomu Ba MeTUIHUHT -CH2-O- rypyXJIapHUHT MaBXYy/UIUTH IIIYHU
KYpcaTauKu, OpraHOCUIOKCAHIApHUHT Oopamiap OWiiaH TabCUPIIAlTyBU KUMEBHI
MEXaHU3MHU OU3 TOMOHHUIAH TAKIU( STUIITAHIIAP, OJTUTOMEPIAPHUHT HIAKIJIAHUIIN
TacIUKJIaHTaH.

JluccepTallUsiHUHT YYWHYM Oynumaa kentupuiarad «MoaupukanusaioBIu
KPEMHUICAKJIOBYU OJMIOMEPJIAPHUHI (PU3MK-KUMEBUH XOCCAJAPMHU TAAKUK
KMJIMIID» 1e0 HOMJIaHTaH naparpaduaa TaIKUKOT HaTHKadapuaa MoauduKams-
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JaHTaH TIOJUMEPIapHUHT (GU3UK-KUMEBHI XOccalapy, MOIH(pUKAIMIaHTaH TOJIH
MepJap Ba CyBJIU-UCIEPCHOH KOTIaMaJIapHUHT TEPMUK XapakTepuctukanapu JITA,
TT Ba JICK ycymnapuaa ypranuiarad. KoMmno3uiuon nojuMepiaapHu aepuBarorpapuk
TaJIKUK KWIHIIIA, MapYaTaHUITHUHT OOLUIaHUII Xapopariapu KypcaTuirasia,
MAaCCaHUHT UYKOJIMIIN/Ia aHTUITUPEHIAPHUHT MOJIUMEpPIIap EHYBYAHIUTHUIA TAbCUPH
AHUKJIAHIU.
1- :kanBaj
MoaupukanusiiaHrad NoJMMePJIAPHUHT JUHAMUK TEPMOTPaBUMETPUK
TAXJWIN KYPCATKUYJIAPH ACOCHIA MCCUKJIUKOAPAOLI MapaMeTpJiapu



[Tomumep HamyHanapu [Tapuananum xapopatu, K Maniaym Oup Xapoparaaru
% xucobuaa OFUPIMKHUHT
WYKOIUIIN
To Tro T20 Tso Bes73 Brs3
[I9HIT 613 683 703 733 9 100
CcTabUIIM3aTOpCH3
[IOHIT+AII-1 (1%) 653 723 753 763 3,0 34,0
[TOHIT+AII-3 (1%) 653 753 773 803 1 21,6
[IOHII+AII-5 (1%) 633 723 743 773 5 47,8
[MIOHII+AII-4 (1%) 653 713 753 773 3.4 46,7

Ocnarma : JITA kypcarkuunapu acocujiard KHHETUK napamerpiiapu @pumen — Kapon
yCynuaa XucoOIaHraH.

bup kaHua mMONMMMEpIAPHUHT  UCCUKIWKKA  OapIONUIMIINTH  XapakKTe
puctukamapu l-kaaBanma HMHAEKC KypcaTKuwiapuaa KedaTupuiarad. JluHamuk
TEPMOrPABUMETPUK Taxwuiap €paaMmuja OJMHTraH xapopar (7) KypcaTkauiapu
KYJUTAaHWJIAETTaH MOJIUMEPIAPHUHT UCCUKIIMKKA OApOLUIMIINTY XapaKTepUC TUKaIapu
OwiaH TYFpU Kelmaau. Ymap MabiyM Oup Xapopariga, H30TEpPMHUK IIapOUTAAru
OFUPIIMKHUHT WyKonmumuuu (B), xap xun powusnapaaru (7o, T10-10%,

120-20%) MYKOIUIIl HyKTaJapuHU OeNTuIaIu.

Acocuil monuMep  3aHXXKHUpPJIAPUHUHT  Y3WIMIIK Ba €H TOMOHMJAru
TYPYXJQpPHUHT aXpalu0 YUKUIIM, OOFJIOBYMHUHT TEPMUK JECTPYKIHUACH €TapiH
napakaaa KHAMH MeXaHu3M Oyiinda OOpHUII MyMKHH.

KpeMHuii Ba ralioreHXOCWJIAIM HMCCUKIWKKA Oapaomn moiaumepiap Oorika
OpraHuK OWpHKMalapAaH WCCUKJIMKKA YWJAMJIWJIUTH, KUMEBUUA Ba MEXaHUK
MYyCTaXKaMJIUTH OWJIaH aXpayiuO Typasim.

[y 6unan 6up BakTaa (GTop, OOPCAKIOBUN KPEMHUMOPTaHUK aHTUITUPEHIIAP
noJiuMep MarepuaiapHUHr ¢pakarruHa GU3NK-KUMEBHUM Xoccanapuraruia smac,

OaJIKM UCCUKJIMKKA OapIONUIMIIUTUIa XaM SIXIIU TabCUP KUJIA/IH.

Huddepenuuan-repmorpaBumerpuk  taxymnu  (JATA) xypcarkuunapunan
Mabaymku, aHtunupeH (All) monmustunenra (I19) xymmnranpa, ylnapHUHT XaBO
MYXHUTHAA IOKOPU Xapopamiapra YuAaMIMINTHA OLIaIu.

KpeMHuitopranuk oJuroMepIapHUHT UCCUKIMKKA YUIaMITIATH acocad Si-O
OOFJIApHUHT OapKAPOPIUTH OWJIaH aHUKJIaHAJAW, YYHKH YHUHT 3JIEKTPOH XapakTepaaru
MOIU(PHUKAUACH UCCUKIIMKKA OapAoUUTMIIMTMHY omnpaan. bab3u Si R OornmapHUHT
YypuH anmaruim, 0y epaa R-a3o0t Ba ¢pochop OYuim XxaMm HCCUKITHKKA
YUIAMIIAITUTUHEA OIIUPAJIH.
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[I9HuHr nuponusu  gaBoMmuiiinruna (4-pacM) y4yBUM — MaxcyJoTiap
MUKJIOPUHUHT OOFJIUKIUK TaxjJwiapHu ypranumpaa Ba 0,5-2 % AIl Ounan



crabmimzanusianran  [I9HUHr  nactinabku  KUHETMKACUHUHT  TEPMOOKHCHJIOBUM
JNECTPYKIUSCUHUHT TapyajlaHUIl >Kapa€HIapUHU MabiyM OWp KaHya BaKTOaH CYHT
OonutaHWmM  KypcaTwiradH. HaMmyHanapHWHT — KeNTHPWITaH  Xapopariapiaa
MUKpoc(hepaTapHUHT MapavyalaHull kapaéHiapuia JOUMHUKA paBuiga 6 coatr 6apaoi
OepuIll BAaKTUHUHT OLIUIIN CE3UIapiiu Aapaxkaa y3rapmaiau.
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4-pacm. MoaupukaumsyiaHrad nmoaud S-pacm. bonuianrud Ba craduiamsa
STWICHJAPHUHI BakyyM mapoutuaa musuianran IIBIID  maccacuHMHr
MOJMITHJICHHUHI  JeCTPYKUMACHAA HYKOJUIIMHM aldcoaT Xxapoparra
XOCWIAJM JIPH  YM3UKJIApU OOF OOFJIUKJIUIH.

JIMKJIUTHHUHT TAKKOCTAHUIIH

4-pacMJa ydyBYaH MOAJajap MHUKIOPUHUHI MHTErpaj 3rpy YM3HKIapH Ba
KOJIIUK MaxCYJIOTHUHT jorapugmu (IyHKTUpP Ynu3uKiIapu) [I9HUHT TepMOKCHITTaHUTIT
JNECTPYKIUSCUHUHT JTaBOMUNIMIUAra OOFIMKIAUDP, YYyHKM OupHHUM HaBOaTaaru
peakumsicuaa [IDHUHT 1eCTPYKUMACUHUHT AESIPIU €Al XOJaTUHH KypcaTaiau.

HagpOatna, Bakyymaa TepMUK AECTpyKUMSICH YpraHwirad. TaxpuOanapiaaru
MacCaHUHT HyKoTuil uHTerpanu 613 — 653 K xapopar opanuruga NpyKUHAIHA
Taposziapaa onud Oopwiran 0ynud, 6-pacMiia KypcaTuiaraH 3rpu YM3UKJIAp OpKaju,
sbHU OouvtanFud [19HuHT ypraya xucobma 30-80% macca WYKOTUIIUINM, KAUOHKHU
TE3NUK OrpU 4YM3UKIapu alcuucca YKura €EKu TE3NMMK KYpCcaTKU4YM HOJra
SKUHJIAITaHUAa JEeCTPYKIUS Kapa€Hu cTaOMIM3alMsUIaHaId JIeraH Xyjocara KeJuIl
MyMKUH. By HaTmkanap acocuaa, peakuus TE€3JIMITM y4yBYaH MaxCyloT/Iap MUKJIOpUTra
Ooornmuknuru (5-pacMm), OupuHuM HaBOataaru peakuusicu [IDHUHT necTpykuuscuaa
ujean XoinaTWHW Kypcataau. HMccuknmkka OapIONUIMIUKHA  MablyM  Oup
Xapopamiapja M30TepMUK IIapoWTIapia Macca MYKOTHII XapakTepiaiad Ba Oup
BaKTJa IpaUKIAPHUHT KOMIAKTIUTY KYTIPOK AHUKIUK KUPUTA/IH.

TaakuKOTIap HATHXKAcu IIYHW KypcaTaJWK{, MOJUATWICHJIAPHUHT 3HI KarTa
OFUPJIMK MYKOTHII Ba 3HI KaTTa MapyaJaHMILI XapopaTH ONTUMAaJ XO0JaTh TapKuOUra
1% wmomudukarop Kymwiranura TYFpu kenagau. ONMHraH HaTWXkamap 2-KaaBaijia
KEJITUPUIITAH.
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2-kanBanna  OOLLIAaHFUY  Ba  CTaOWIM3alMsUIaHTaH  HaMyHaJapHUHT



TEPMOOKCUUIAHUII JCCTPYKUUACH Ba JKAPACHHUHI AKTHUBJIAHUII DJHEPrUACHHU
KYpCaTKu4M HaTHXKaJlapu KeNTUpwiIradH. [lomuMepHUHT OKCHUTAaHMIIKA OOLIIaHFUY

Xapopar Ba CTAaOWIM3aTOp Typura OOFIUKIWTH YHUHT SKCTpEMall XapaKTEepHHH
OeNruIanm.

2-:kaaBaJl.
bBouuianruy Ba cradmiansanusiaanrad IIBII9HuHT TepMOOKCHIAHM I
HaTHKAJ1apu
Hamynanap Xapopar, K n a %
MUK E
bomnanrma Maxkcumair K
A0p kJ1x/
nard
u, % Oxcu | Jec | Okcu | Hdect mosP
a a K WYKOTH
AH JUT ™Yy | mn py III
K
™ g au | Mac
I III/Iﬂ _ca
pet! 733
1IBIID 0 392 413 578 | 570 713 | 0,76 | 110,13 56,6
IIBIIS +(AII-1) 1 395 424 | 610 | 603 734 | 0,75 142,8 45,7
HIBIIS + (ATI-3) 1 394 504 596 | 590 | 730 | 0,75 | 152,63 442
[BIIS + (ATI-4) 1 394 496 | 598 | 595 732 | 0,91 | 152,66 46,7
[BIIS + (ATL-6) 1 407 493 599 | 558 740 | 0,88 158,6 43,5
IIBIID + 1 393 420 | 515 610 | 731 0,7 154,7 49,2
Wpranoke - 1010

Kentupunran, 2-xxanBan Ba 5,6-pacmiapaaru Kypcarkuuiapaal, CTPYKTypacuaa
KpeMHuM, a30T u Gocdop cakyioBun moaudukaropuap (All-1, AII-3), To3za
MOJIMATUIICHTa HUCOaTaH aHYaruHa camapajid CTaOMIM3UPIIOBUM X0OCCallapura Srajluru
ncootmnanrad. Okopuaa keaTupuiran HaTu>kajnap acocua, IIyJapHA alTHII )KOU3KH,



CUHTE3JIaHTaH a30T- Ba (ocopcakiIoBUd KPEMHUMOPTaHUK OJIUTOMepiap
[OUUTWJIMTUHY OLIUPAIU Ba yaap
:uarraa KYUTaHUIUITH MyMKHH.

6-pacm. JICK Taxgauniau ycyauaa
CYBJIM-IMCIIEPCHOH OYEKIAp
HamyHajgapauur (1-CAB+AII-1,
2-CABb+AII-2, 3-CAB+AII-3, 4-
CABb+AII-4, %-CABb+AII-S, 6-

—= CAB+AII-6 Ba Ha30paT HamMy

= HACH) TEPMHK XapaKTepHCTH

KaJapuHHU TakKocaam. 5 K/mun
KH3TUPUJITAH.

6-pacmaa JICK — Oem Typaaru Xap Xujid MOAU(DHUKAIUSAIAHTAH CYBIIU-IHUC
nepcuoH OVeéknapaa (CAB) xentupwiran mporpamma Xapoparujia STpU YU3HUKIApU
kypcatuwirad. All-1, ATI-2, AII-3, All-4, AII-5, AIl-6 onuromepiu aHTUIUPEHIAP
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Oownan MomudUKaIMsIIaHTaH HaMyHaslap y4yH, IOKOPH Xapoparra 0apaomuiu
nojuMepapra terunumm 327-349°C xapoparaaru OKOpY HyKTallapu KypcaThiraH.
KpemuniicakinoBuu onuromepiap OunaH MoauduKalusIanral nojauoieduH nap Ba
CYBJIM-IUCTIEPCUOH OVEKIIap ycTuaa GU3NK-KUMEBUHN TaIKUKOTIAp 010 OOpUIITaH.
AHTUNIIPEHIApHU KOIJIaMaTapHUHT (PM3HK-MEXaHUK Xoccanapura Tabcupuiu All-4
MoaudUKaIMsUIaHral 0YE€KIap HaMyHacuaa 3-)KaiBaija KeITUPUIITaH.
3-:xaaBaJ
AHTHNIMpPEeHJIap OUIaH MOTU(PUKANMSJIAHTAH OYéKaap
(bu3uK-TEXHUK KYpCcaTKHWiapu

Ne CuHOB KypcaTkuuiapu OuoBOapIO1I CyBIIU- TUCTIEPCHOH
(TY ¥36,12-57-98 tanabu Oyiinua) AHTHI oyéx 1-7 %

UpEH

All- [ A All- All- All-
cus

1, I1- 4 5 6
CYBJIH
ATl 3
JIMCIIED
-2
cuoH

l. byéK mienkacu panru OK 0K




2. [Inenkanu Tamky KypuHAIIN (KypH
raHJaH CYHT OUp XU TEKHC oepa Oepa | Gepm | Gepa | Gepm | Oepa
KYPHUHHII JTard YCTKA KOTUTaMa i 14 | ajid M| aji M
XOCHJI KUJTUIIIN KepaK)
Kago Ka| JKas | XKas Kas Kas
0
BO 00 00 00 00
0
3. YuyB4yaH sMac MOAAaTIapHUHT 45 47 44 46 42 43
Macca yiymd, % kam O0yimaran
4. | Mmxananum napaxacu, MKM, 60 55 66 55 68 76
Ky Oyiamaran
5. | Iapmiu KOBYIIKOKIUK (COILI 40 62 50 67 70 63
nuameT pu 4 mmaa 6ynran B3-246
BHCKO3U METpUa, Xapoparaa
(20+/-0,5) °C, ¢, kam GyimMaran)
6. pH- kpacku 8-9,5 8,5 8,6 8,8 8,7 9
7. Kypyk mienka xucobuma, 120 120 120 120 120 120
Srummn éKu Oy pKaTHIIH, T/M7,
KYII 5Mac
8. Kypum Baktu 3 napaxaraya, 1 1 1 1 1 1
xapopar na (20+/-0,5) °C, 4, xym
Oynmaran
0. (20+/-0,5) °C xapoparmaru cysra 24 coar | 48 48 48 48 48
CTa TUCTUK TabCUPUIa IIJICHKAHWUHT coar | coar coar coar coar
OapaoNMITMIINTH,CcoaT, 24 coaTnan aH JlaH JlaH JlaH
KaMm sMac Kyl Kyn KYTI KYTI
10. | V3-y3unan yumm Baxry, éHaau 3 4 2 2 5
11. | Enmmpa macca ifykoTumuimm 7,6 4 4.6 3 3,6 4.8
12. | KoBYyHmIKOKINK 1 1 1 1 1 1
MycTaxKaMJIury, Oasiapnaa
13. | 16369-89 I'OCT 6¥iinua I II II II II II
E€HYBUAHJIUK TYPYXHU

3-xajBania KeNTUPWITAHUACK, TABCUS ATIIAETTaH aHTUITUPEHIIAP Ky (PYHKITHOHAI
xoccara Ba (pU3MK-MEXaHUK Xoccaapra €MOH TabCUp KypcaTMaian, Oankud KpeMHUN
aTOMUHHM CaKJlaraH aHTUIIUPEHJIAp IOKOPU MYyCTaXKaMJIMKKa 3Ta Ba
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TAlIKA MYXUAT TabCUPUTA YUIAMIMAUD. by YHUHT KEHI cOXaJla KYyJUIAHUIUIIN
MYMKHWHJIATH KypCaTau.



“Brounap y4yH onoBmaH XuMosioBud BocuTanap” 16363-98 T'OCTwu
cTaHAapTu Oyinya, OJIOBIAH XMMOSJAIl camapacu, OJIOBJIM CUHOB YTKa3zuiaaéTraniaa
XUMOSJIOBUM TapKHO OuiaH MIUIOB OepuiraH €rod HaMyHallapu, MacCaJlapHUHT
HyKonmuIm OuilaH XapakTepiiaHau.

BoOHUHT siKyHMIa KyWHIariapHu Xucoora onmit kepakku, sban All-1, ATT-2
HaTPUI METAaCWJIMKATH aCOCUIArd KPEMHUMCAKIOBYN aHTUIIMPEHIIAP OJIUTOMeEpIIap
KYPUHUILNJIA KYTT BAKT CAKIaHUO KOTMHMANAH, YyHKU BaKT YTUIIHA Oy aHTUIIUPEH
HOJMMEP KOMIO3UIUS XOCHII KWJIaAH, IIYHUHT y4yH OOIIJIaHFUY onuromep cudaruia,
CYBJIHU-IMCIIEPCHUOH JIOK-OYEK MaTepraiap UILIad YuKapHIlga camapaiu
KYJUIAaHWJIAIH.

JluccepTauusiHUHT «AHTHNIMPEHJAPHU Ba YJAap acoCHJaru KOMIIO3ULHOH
KOIUIAMAJIAPHUHT OJIMHUII TeXHOJOTMSACUHU SIPATHII» HOMJIM TYpTUHYM O00Haa
rerepopyHKIIMOHA ~ KPEMHHUIHCAKJIOBYM  OJUIOMEpJIApHM  camapajid  OJIHII
TEXHOJIOTUSICH Ba HATPUI METACUJIMKATUHUHT CTEapUH KUCIIOTAaCu OUJIaH MOYEBHHA,
dochop  kuciIOTacH  AIAYKTH  acocuia OJMHTaH aHTUNHUpEeHyiap  OuilaH
MOJIU(DUKAIMSIAHTAH CYBIIU-AUCIEPCUOH OYVEKJIAPHUHI KOPXOHA MUKECHAA OJMMHMILL
TEXHOJIOTUSACH MIUIA0 YUKHUIITaH Ba KOPXOHA MUKECHIA aMmalira TaTOWMK STUITaHJaru
TEXHHUK-UKTUCOINN CaMapacy aCOCIJIaHTaH.

IM 2M 3M 4M

10X
5P 6P

Hooa

IM,2M,3M, 4M- peaktuBnap yuyH ymuaruuiap; SP,6P - peakropnap; 7A — opTukua
MOJJaHU UMFYBYH annapart; 8A — opaiuk Mmoana nurysuun uauii, 9C,11C —
OyrnaryBuM (Kyputruuiap); 10X-my3narruy
7 -pacMm. KpeMHuiicaKk/JI0BYH 0JTUTOMEPJIM, HATPUH METACHINKATUHUHT CTEAPUH
KHCJIOTAacH OMJIaH Mo4YeBHHA Ba (ocdop KHUCIAOTACH ANAYKTHHHHI TAbCUPHU
acocuga oguHran All-1 aHTUNHMPEHUHUHT OJMHUII NMPUHUMIMAJT TEXHOJOTHK

cxeMacu.
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7- pacM1a HaTPUIl METACWIIMKATUHUHT CTEAPUH KUCJIOTAcH OMIIaH MoueBHHa, (hocdop
KHUCJIOTACH aJITyKTU Tabcupu acocuaa onuHrad All-1 aHTUNUPEHUHUHAT OJIMHUII
TEXHOJIOTUK cXemacH Kentuprirad. OnoBOapIonI CyBIH-TUCIIEPCHOH OYEKIap
OJIMHUIIMHUHT aCOCUI MPUHIMUIIA MAaTEPUATTHUHT Talk€piaaHuIl BaKTHAA OJIAUHAAH
Tal€pliaHraH HaTpU METaCUIIMKAaTHU CTeapHH KUCJIOTa OMiIaH MoueBHHa Ba Gocdop
KUCJIOTAHUHT aJITyKTH TahCUPHUJIA OJIMHTAH aHTUIUPEH KYIIWIaIH.

Kentupunran Oy TEXHOJOTUSHUHT acCOCUI ad3ajuIuKiIapuiad OupH MIyHIaH
nOOpaTKy, y CTaHAapT MapouTaa oubd OOpuiIaau Ba UMIIOPT YPHUHH TaJNIOBYH,
TOTUII KWUKWH OYIMaraH, Maxaiaui xomai€ acocuaa oaub 6opunaau. by xomnar
0JIOBOAP/IONI CYBJIM-TUCTIEPCUOH OYEKJIAPHUHT OJIMHMUIII KapaéHapura siXiu TabCUp
KWJIaJId, HaTUKaJa OJIMHAETTaH MaXCyJIOTHUHT TaHHAPXW KaMaluIura Ba poiaHuHTr
aca KymanuIimra oo Keaaam.

Monuduimpianrad CyBiu JUCIIEPCHUOH KOIJIaMallapHU UKTUCOIUM Ba TEXHUK
acocalljia CyBiIu AUCIIEPCUOH KOTUIaMaJIapHU TaBCUs ATWIITaH aHTUIUPEHIIap OuiaH
Moau(UKaUsIaHTaHAard UKTUCOANM caMapaJopiaury KenTupuirad. XKymianaH,
KpeMHucakioBun onuromepnu anturnuper All-1 acocuna momudukanusianran
cyBmu-nucnepcron 0Vékimapau OO0 «ORIGINAL COLOR MIX» mok-6yExkap
3aBOJIMJIa KOPXOHA MUKECHA amaiaa KyJulaHwiranyaa wunura 120 MiaH.cym
UKTUCOJUN caMapaIopJIMKKa SPUIITUIIAN Ba Iy KOPXOHA UIIA0 YUKAPHUIII IAPOUTHAA
TEXHUK IIapTH Ba TEXHOJOTUK PErTIaMEHTH UIILIA0 YHKUIIIH.

By TaakMKOTHapHUHI HaTWKajdapu IOyHU KypcaTaAuKH, KEHWHYAIWK M1y
COXAHHMHT PHBOJIAHMIINHH, ¥Y30eKHCTOH PeryGnuKkac caHoaTH1a KPeMHHHOPraHHK
OMpPUKMAJIADHUHT MIIIA0 YMKApHII KEHT KyJaMmJia KypWIuIl Marepuajiapu HMIuiad
YUKapUIIJa KYJUTAHWINIIMHA TAbMUAHIIANIN.

XVJIOCA

1. Harpuiinu wmeracunukar €kM CyOK MUmaHd (ocpop KUCIOTacHu Ba
MOYEBHMHA AJTyKTH OWJIaH KapOOH KUCJIOTajJapHu CTEapUH KHUCIIOTa KYPUHUIINAATUCH
OuiaH TabCcup Kapa€HU peareHTIAPHUHT MUKJIOPHUTa OOFITUKINK KYPCATUIIN.

2. KpeMHHUICAaKIOBYM OMpHKManap acoCuad, HOOPTaHHMK MOJUMEP CHIIMKAT
JAPHUHT OpPraHWK OMpHUKMaiap OWjaH TabCUPU HATHMXKACUAA OJIMHUO, ¥3uja KapOOH
Ba AIOKCHUJ T'ypyXJIApHU CakJaraH rerepoyHKIMOHAI KPEMHUNUCAKIOBYM OJUTOMED
XOCWJI KWW KypCaTUIIx.

3. AlIl-1, AII-2, AII-3 Ba All-4 onuromepiapHUHT HU3UK-KUMEBUI
XOccalapuHU KEHIPOK OpajiMKAaru BaKTaa, XapoparHu KOMIUIeKCc anukiam F-Y 720
Ba P-Y 342 mapkanapaaru nact 60CUMIIM OJUATUIICH Ba aKPUJUIU CYBJIM IUCTIEPCUOH
OYEKJIapHU CcTaOMIM3AIUSIIAIIHUHAT YHT MaKOyJl peXUMUHU J1a00 paTopus MApOUTHIA
aHuKJanra MMKoH O0epau. LIlyHUHIIeK CHHTE3/IaHral OJIMroMepIapHu AaHTUIMPEH
cudaruaa 19 Ba CJ] kormmamaap acocuaaru nojJiMMep KOMITO3HUIUsUIapAa KyIall
Makcajra MyBOQUKIUTY UCOOTIAHAN.

4. UK-cnekrp, muddepeHiman ckaHepiam KaJopuMmeTpus, auddepeHinan
TEPMUK Taxjililapu Ba Oomkanapau Kymiad, I1D Ba CJ komnamanapuaa
CUHTE3JIaHTaH OJIMTOMEPIAPHUHT JECTPYKIIUS peakiusiapuaa Ghaosl HHIUOUTOPIUK
xoccanapuHy HaMoE€H Kuinil Ba ynapHu [19 Ba CJI koramanapura Kyl
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TEPMOOKCHUUTAHUIII JECTPYKIUSACH KapaéHUHU TYXTATHUIIHA Ba UCCUKJIMKKA
YUTAMIIWJTUTHHA OPTHINN KYPCATHIIIH.

5. Kpemuuiiopranuk KymuMYaJapHUHT TEPMOCTAOMIM3alUsIIANI Xoccanapu
caMapaIIMTH TaXKpUOaIap acocuaa TaCAWKJIAHUIIM OujaH Oupra, MUKpocdepaiap
YCTKM KUCMHUJArd OpaJIMK KaBamiap y4yH Ba OOFJIOBUM, IIYHMHINIEK, KOMILIEKC
TepMocTadunuzaropiap cudaruia UIIATHIAIINT MyMKAHIUTYA TaBCUSI STUIIIH.

6. KpeMHuiicakioBun OMpUKMaTapHUHT TaxJIMJIM HATHXKAcCUAa aHTUIUPEHIIN
XOCCAJapUHU aHUKJAIIa, I[IyHJaldl aHTUIUPEH CakKJIOBYM Marepuan EHaérraHaa
CYIOKJIAaHTaH TUIEHKAa XOCWJI KUJIUO, YCTKU KaTjaMura KUCIOPOAHUHT KUPHUII WYIUHA
OepkUTHO KYWMIII HaTHXKACUAA, MUCCUKIUKHUHI KYNTMHA KUCMH AHTUIUPEH-HUHT
CYIOKJIAaHUIIINTa KeTUIITH KYPCATHIIIH.

7. [lonuMepiapHUHT NpeaMeTIapy OuilaH KpEMHUUOPTraHUK OMpPUKMalapHUHT
KYITWIAIIAHA SXIIAIANT MaKCaInuaa TeTPadTOKCUCHIIAH OWJIaH CTEapUH KUCIOTacH
TabCUPH ACOCUJIA OJTMHTAH MaXCyJI0T YpraHwinO, yHU IOKOPH OJOBJIAH XMMOSJIOBYU
XapaKTepUCTUKAJIAPU aHUKJIAH/IM Ba YIAPHUHT EHYBYAH KYpPUJIUII MaTepHaiiapy
y4yH aHTUIUPEHIAp cU(aTh1a UITUTATAIUIINA TABCHS STHIIIH.
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HAYYHbBIN COBET DSc.27.06.2017.T.01.04
O MPUCYXJIEHUIO YYEHBIX CTEITIEHEHN ITPA
TAIIKEHTCKOM XUMUKO-TEXHOJJOI'MYECKOM HHCTUTYTE
TAIIKEHTCKUM T'OCYJIAPCTBEHHBIN TEXHUYECKHUI
YHUBEPCUTET UMEHHU UCJIAMA KAPUMOBA



KYPBAHOBA MOXHUPA AB/1YBAXABOBHA

HUCCJEJIOBAHUE CBOMCTB TEPMOCTOMKHNX, OTHECTOMKHNX
KPEMHUUCOJEPKAIIINX OJJUTOMEPOB U PABPABOTKA
TEXHOJIOT'U UX NOJTYUYEHUSI

02.00.14— TexHO10TUsI OPTAaHNYECKHUX BelIeCTB M MAaTepPHAJIbI HA X OCHOBE

ABTOPE®EPAT TUCCEPTAIIUU JOKTOPA ®UJITOCOPUHA (PhD)

TamxkenT—2017
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Tema puccepranmm poxkropa ¢uiaocopuu (PhD) 3apermcrpupoBana B Boicmei
arrecTaMoHHON koMuccum npu Kadunere Munucrpos Pecnny0iinku Y30ekucran 3a HoMmepom
B2017.1.PhD/T30
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AKTYaJIbHOCTBH H BOCTPe0OBAHHOCTH TeMBbI AUccepTannu. B HacTosmiee Bpems
B MUpE NOTpebaeHue noaumMepoB coctasiseT 6onee 300 MITH.TOHH, U3 HUX Ha
NOJINATUIIEHBI-37%, NOMUIIPONUIEHBI-26% U MOTUBUHWIXIOPUIBI-18%.
VYnoBnerBopeHre NOTPEOHOCTH B OJTUMEPHBIX MPOAYKTAX SBISETCS OJHOM U3
OCHOBHBIX 33]1a4 Pa3jIN4HbIX OTPACIIAX YKOHOMUKH, BMECTE C TEM 0C000€ BHUMAaHHE
yenAeTCs MPOU3BOACTBY MOTUMEDPOB.”

B rompl He3aBuCMMOCTM B CTpaHe HaOMoAaeTrcss pacuupeHue cdepbl
OPUMEHEHUST M acCCOPTHUMEHTa IOJIMMEPOB, OCOOCHHO B IPOU3BOJCTBE T'OTOBBIX
IPOAYKTOB MOJUATHIIEHA U MOJIUIPONUIICHA, IPU TOBBIILIEHUN 00BEMOB MOTPEOIECHUS
B HapOJHOM X03sicTBe. Hampumep, B MOBBIIEHUH POCTa IPOU3BOJACTBA MOJUITHIICHA
YU TOJMMOPONHUJICHA W3 IPHUPOAHOrO Ta3a, 0co00€ MECTO 3aHHUMAIOT J00aBKU -
AHTUIIUPEHBI, TIOJYYEHHBIE HAa OCHOBE KPEMHUUCOIAEP)KAIIUX COECIWHEHHH C
JOCTYITHOM TEXHOJOTHEH, KOTOpble 3(PPEKTUBHO CHOCOOCTBYIOT MOBBILIEHUIO
TEPMOCTOMKOCTH, OTHECTOMKOCTH M CHUYKEHUIO TOPIOYECTH B MPOLIECCE YITyUIIECHHUS
KauecTBa M MPOYHOCTH MarepuanoB. [loBblIEHWE KayecTBa HHIPEIUEHTOB
OTE€YECTBEHHBIX NOJMMEPHBIX KOMIIO3HUIIMH, CBS3aHa C OCHOBHBIMM HAlPaBICHUSMHU
nporpammbl CTpaTernueckux JeWCTBUM IO AalibHEWIIeMy pa3BuTUIO PecryOmuku
VY30ekucras.

Viyumienre — KauecTBa  ChIpb€BOM  0a3bl  MOJKMMEPOB  MPOMBIIUICHHBIX
OPEIIPUATUI U NOJTYyYEHUE HA UX OCHOBE UMITOPTO3aMELIAIOIIEN IPOAYKIIMH, a TAKXKE
HACBIIIEHHE BHYTPEHHETO pPBIHKA HEOOXOAMMBIMU MOTPEOUTEILCKUMH TOBapamMu H
YBEJIMUYEHUE pPOCTAa OBKCIOPTHOIO MOTEHIHMaja SBISIETCS OAHUM M3 BaXKHBIX
nokasarejieii Ha MUPOBOM YpOBHE. B 3TOH CBsi3M OHOM M3 aKTyalIbHBIX MPOOJiEeM
SBJISIETCS] UCIIOJIb30BAaHUE B KAUYECTBE ChIPhsl, BMECTO UMIIOPTHBIX MOAU(PUKATOPOB AJIs
MOJIMATUIICHA aHTUITUPEHOB, a TAKXKE PA3IUYHBIX JO00ABOK ISl BOAHO-IUCIIEPCUOHHBIX
KpPacoK, MPOAYKT KPEMHUUCOAEpKAIIMX OJIUIOMEpPOB,  IOJYyUYEHHBIX Ha OCHOBE
CUJIMKAaTOB MTPUCOEIMHEHNEM KapOOKCHIIbHBIX, SIIOKCUHBIX,

OOpaTHbBIX, AMUHHBIX U (POCATHBIX TPYIII, C JOCTYIHON TEXHOJOTUEN U HA MECTHOM
CBIpbE, CTOCOOCTBYIOMHKX d(HPEKTUBHOMY IMOBBIIIEHUIO TEPMOCTOMKOCTH,
OTHECTOMKOCTH M CHUKEHUIO TOPIOYECTH MOJIMMEPOB, YTO B PE3YJIbTATE
COOTBETCTBYET Pa3BUTHIO HOBOTO HAIIPaBJICHUS B PECITyOIIUKE -
AIIEMEHTOOPTraHNYECKOMY CHHTE3Y. TakuM 00pa3oM MOKHO CHU3HUTH
IPOU3BOJICTBEHHBIE 3aTPAThI MPEANPUITHIA U C€0ECTOMMOCTH TOTOBOM MPOTYKIIUH.
JlaHHOE quCcCepTalMOHHOE UCCIIEJOBAHUE B ONPEAEIEHHON CTENEHU CITYKUT
BBITIOJTHEHUIO 33/1a4, MPeAYCMOTpeHHbIX B YKaze [Ipe3unenra PecniyOnuku

V30ekucran I111-1071 ot 11 mapra 2009 roga «O nporpamme Mep 1Mo yCKOPEHHUIO

CTPOUTEIBCTBA U OCBOCHHIO IIPOU3BOJCTBA HOBBIX BUJOB XUMHUYECKON NPOAYKIIMN» U

[ToctanoBnennit Kabunera MunuctpoB Pecriyonuku Y3oekuctan Ne3 ot 22 siHBaps
2015 rona «O IONOJHUTENBHBIX MEPaxX MO COKPALIEHUIO TPOU3BOACTBEHHBIX 3aTpaT U
CHI)KEHHIO C€0ECTOMMOCTH MPOAYKIUHU B TPOMBIILIIEHHOCTHY, NeVII-4891
«Kputnyeckuit aHaiu3 Nporu3BOACTBA U COCTaBa TOBApOB (paboT, yciyr),

2 www.ey.com/ru/ru/idustries/oil; arpet.ru
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yIIyOlieHUe JOKaIu3alui MPOU3BOACTB, HAMPABICHHBIX HA UMIIOPTO3aMEUIEHUE» OT
6 anpensa 2017r. u NeVI1-4947 «O cTparerun AEHCTBHI M0 JAJBHENIIEMY PAa3BUTHUIO
PecniyObnuku Y36ekuctan» ot 7 ¢despans 2017r., a Taxke B Ipyrux HOPMATHUBHO
MPaBOBBIX JIOKYMEHTAaX, IPUHSTHIX B JaHHOHU cepe.

CooTBeTCcTBHE HCC/IEIOBAHNS OCHOBHBIM NPHOPUTETHHIM HANPABJIEHUA MH
Pa3BUTHSA HAYKH M TEXHOJIOTHi pecnyOJuKHu. J[aHHOE UCCIeI0BaHUS BBIIIOJIHEHO B
COOTBETCTBUHM C MPUOPUTETHHIM HAIPABICHUEM DPa3BUTUS HAYKH M TEXHOJOTHM
pecnyonuku VII «XumMuueckasi TEXHOJIOTHUS U HAHOTEXHOJIOTUSD.

Crenenpb n3y4eHHOCTH NPoOJIeMbl. B co3nanue u uccienoBaHue CUHTE3A,
CBOMCTB OTHECTOMKUX M TEPMOCTOUKUX MOITHOIE(HUHOB, TOKPBITUH, MOTUDH
IMPOBAaHHBIX AHTUIIMPEHAMH Ha OCHOBE OPraHOCUIIOKCAHOB, AJIKOCUIIAHOB U KPEM
HUKCOIepKAIIUX COSAMHEHUN BHECTU onpeieNieHHbIN Bkiaj yueHnble S.E.Den-mark,
J.J.J.Cottell, J.Montgomery, N.J.Lawrence, Jie Jack Li, Chris Limberakis, T.Zhang,
Q.Cail, D.-Z.Wul, A.Derek Pflum, R.B.Appell, R.J.Duguid, T.Fukuyama,
H.Tokuyama, H.Takayama, T.Takeda, R.Fujiwara, Y.Kasai, M.Kitajima, N.Aimi,
T.Zhang, Q.Cail, D.-Z.Wul, R-G.Jin, R.P.Singh, K.A.Aunpuanos, E.M.OnapuHa,

T.C. Tpy6sinckast B.1.Kononos, I'.E.3auxkoB, f.Ps6ek, PM.AceeBa, H.I1. XapuTtoHos,
A.A.bepmun, B.B.Kopmak, C.Manopckuii, M.B.Co6onesckuii, FO.C.Koueprus,
M.A.Ackapos, A.T.JIxxanunos, N.1.Mcmaunos, A.C.MakcymoBa u JpyTHe.

[IIupoko U3y4eH CHUHTE3 KPEMHUUCOAECPKAIIMX COCAUHEHHUM, CHUJIAHOB W
MEXaHU3M TIPU COCIWHEHHS K aroMaM KpEeMHHUS KapOOKCUJIbHBIX, SMOKCHUIHBIX,
AMUHHBIX, aJTKUIHBIX, AJTWIBHBIX, (POCPOPHBIX, OOPATHBIX, TUAPOKCHIBHBIX TPy U
TaJIOTEHOB HA OCHOBE OPraHWYECKHX W HEOPraHWYEeCKUX coenuHeHuil. PazpaboTaHsbl
TEPMOCTOMKHE KPEMHUUCOAEPKAIINE COCOUHEHHS JUISl CO3[aHUSl DIOKCUIHBIX
OJINTOMEPOB, OPraHOCUJIMKATHBIE TE€PMETUYHBIE MaTepualbl U aHTUIIUPEHBI IS
TOPIOYMX W OTHECTOMKWMX MaTepuasioB. B mpoBemeHHbIX (yHIaMEHTaIbHBIX
UCCJICIOBAHUSAX O TMIOJYyYEHUH OTrHECTOMKUX IMOJIMMEPOB H3Yy4YeHBl (DU3UUECKUE
CBOICTBA TEPMUYECKOTO PA3JIOKEHHUS B CTAOMIN3ALIUU TTOJIMMEPOB.

[TyOnukanuu TMONyYeHUH KPEMHUNCOMEP)KAIUX aHTUIUPEHOB Ha OCHOBE
MOJIMMEPU3ALINKI OPTaHUYECKUX COSIUHEHUM C CUJIMKAaTaMU U CBEJICHUM M0 HAyYHOMY
o0ocHOBaHUIO mporecca dHPEKTUBHON TEXHONOTHM WX TOJIYUYEHHUS TPU HHUIKOU
TeMIleparype HeAocTarouyHo. B Hamieil pecryOnuke uccieAoBaHMs IO CO3JaHUIO
KPEMHHUICOIEpKAIUX aHTUIUPEHOB, TaKXK€ HEMHOTOYHMCIICHHBI, M IO3TOMY
HaIpaBJE€HUE DJIEMEHTO-OpPTraHUKU B MPOMU3BOJCTBE HE pa3BuBaercs. B paspaborke
TEPMOCTONKHUX, OTHECTOWKHX IOJMMEPOB W OJUTOMEPOB PEIICHHE 3TUX MPoOIeM
CBS3aHO C CO3JlaHWEM SKOHOMHUYECKH J(P(EKTUBHOM TEXHOJOTUM MOIYUYEHUS
UMITOPTO-3aMENIAIONINX aHTUITHPEHOB HA OCHOBE MECTHOTO CHIPhS OJIMTOMEPHU3ALIUECH
CUJIMKaTa cO CTeapuHOBOM KucnoTou, OXI' u 6oparamu.

CBsi3b TeMbl JUCCEPTAIIMU C HAYYHO-UCCIIEN0BATEIbCKIMHU PadoTamu, rie
BBINOJIHSIETCSL auccepranus. JlUccepTalMOHHOE HCCIIEIOBAHUE BBIIIOJIHEHO B
paMKax Hay4YHO-HCCJIEIOBATENbCKUX PabOT U MPUKIAAHBIX MPOEKTOB TallkeHTCKOTo
TOCY/IapCTBEHHOTO TEXHUYECKOTO YHUBEPCHUTETa MO MHHOBAIMOHHOMY rpanHTy MOT
2015-7-25 «Co3naHue HOBOM TEXHOJIOTMHM IOJIYYEHHS HMIIOPTO3aMEIIAr0IINX



MOJIUMEPOB M OJIUTOMEPOB C MHOTO(YHKIIMOHAIBHBIMU cBOMCTBaMmU» (2015-2016
IT.) 1 npukigagHoMy rpanTy ['YII TamkeHTCKOro Hay4HO-MCCIIEI0BATEIBCKOTO
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UHCTUTYTa XUMUKO-TexHOoJorun A12-003 “Pa3paboTka TEXHOJIOTUHU B TPOU3BOJICTBE
OpraHUYECKUX KpacuTesed u KpeMHuiicoaepxkamux noamumepon” (2014-2015 rr).
Henbro ncejienoBanus sSBISETCA pa3pad0TKa TEXHOIOTUH NOJYyYEHHs aHTUITHPEHOB
Ha OCHOBE KPEMHHICOAEpKAITUX OPraHUnYECKUX reTepodyHK ITMOHAIBHBIX
COEMHEHUN JU1Sl IOJIMATUIIEHA U BOJHO-IUCIIEPCUOHHBIX KPAacoK. 3axauu
HCCJICIOBAHMS:

BBISIBIICHHE B3aUMOJCUCTBUS CUJIMKATOB, TETPAdTOKCHUCHUIIAHA, CHUJIMKArens C
aJIyKTOM MOYEBHHBI, KAPOOHOBBIMH KHCJIOTaMH (CTEAPUHOBAS) M AMUXIOPTUIANHOM
JUISL TIOJyY€HHUs KPEeMHHICOAEpKaluX OpPraHMYecKuX TreTepo(yHKIIMOHATBHBIX
COCIMHCHUM;

MOJIyYeHHE OJIMTOMEPHBIX aHTUITMPEHOB HA OCHOBE KPEMHUICOAEPKAIIINX
COEMHEHH, UMEIOIINX B COCTaBe KapOOKCUIIbHBIE, STTOKCUIHbIE, OOpaTHBIE,
aMuHHBIE U (PocdaTHbIE TPYIIIBI, U CO3IaHUE METOI0B MOIU(DHUKAIIMU HA KX OCHOBE C
MOJIMATUIIEHOM U BOJHO-IMCIIEPCUOHHBIMU KPACKaMH;

pa3paboTKa TEXHOJIOTUHU MOTYyUYEHHUS MONTHO0IEPUHOB U OKPHITUH
MOIU(PUIIMPOBAHHBIX Ha OCHOBE MOTYyUYEHHBIX AaHTUIIUPEHOB.

O0beKTOM HcCi1e0BAHMS SIBISIOTCS CUITMKAThI, KAPOOHOBBIE KUCIIOTHI,
raJIOUPMOKCU/IbI, CUIIOKCAHbI, aMUHBIL; (pocdarsl, Ooparsl.

IIpenmer wucciaenqoBaHusl MOTYYEHUE TEXHOJIOTMU BOAHO-JUCIEPCHOHHBIX
KpPacoK U MOJIMATUJIEHA HU3KOTO JABIICHUS, CUJIMKAThl HATpUs U rekcadTopcuinkara
HaTpus, TeTpadbopara HaTpusl, TETPA3TOKCUCHIIAH, CTEAPUHOBAS KUCIIOTA.

Mertoabl uceiegoBanms. B quccepraiinoHHo# paboTe UCIIOIb30BaHbl XUMU
YECKUE METO/IBI JIEMEHTHOIO aHalIn3a, rpaBumerpudeckue metoasl, UK -, AMP-,
OIIP-cnekTpockonus, AuddhepeHuanbHO-TEPMUUECKUN aHaIu3, AU depeHuaibHO
CKAaHMPYIOIINN aHAJIN3, METO/IBI OIPEIEIICHNS TOPIOYECTH U OTHECTOUKOCTH
MaTepuasoB U JIp.

Hayynas HOBH3HA HCC/IEIOBAHNS 3aKII0YAETCA B CIEAYIOIIEM: OOOCHOBaHA
KOJIMYECTBEHHAsl 3aBUCUMOCTh TEPMUUYECKUX MOKa3areael CBOMCTB Noauoie(UHOB U
HOKPBITUN OT KOJIMYECTBA aTOMOB KPEMHHUS U KPUTUYECKON KOHLIEHTPAuU
[OKa3aTesel OT AJIMHBI YITIEBOJOPOIHOIO PaIuKalia C pa3IM4YHbIMU IPOTUBOMOHAMHU
(azot-, pTOp-, 60p-, hocdop-) B 00pa3oBaHUN KPEMHHUICOAECPKAIINX OJIUTOMEPOB;

co3mad A(h(EeKTUBHBIN MeTon MOAU(MUKAIN TMOTHOICHUHOB U TMOKPBITHHA
U3MEHEHHEM CBOMCTB 3a CYET MPHUCOCIMHEHUS K aToMaM KpPEMHHUS pPa3IMYHBIX
paauKaIIoB;

BBISIBJIEHUE  OCHOBHBIX  (DAKTOpPOB,  ONpPEIENSIONIMX  HaIlpaBICHHOE
pEryJINpOBaHUE  IPOLIECCOB  BOCIUIAMEHEHHS W TOPEHHA  IOJUMEPOB U
KOMIIO3ULIHOHHBIX MaTEpPHUAIOB HA OCHOBE MECTHBIX CUIIMKATHBIX PECYPCOB;

MOJIy4YeHA TEXHOJIOTUSl B3aUMOJICUCTBUS CUJIMKATOB C TaJOUARIOKCUIHBIMU
MOHOMEpaMH, KapOOHOBBIMU KHCJIOTAMH U aMUHHBIMU I'pyIIIaMU HAa OCHOBE PEAKIIMH
HYKJICO(DHIBHOTO 3aMEeIIeHUs] ATOKCHIHBIX TPYNI C THIPOKCHIBHBIMU TPYIITAMH
KPEMHUICOJIEPKAITUX OJTUTOMEPHBIX aHTUITUPEHOB;



pa3paboTaHa TEXHOJIOTHS MOAU(DUKAIMKU BOJHO-ITUCIEPCUOHHBIX CHCTEM U
nonuoseuHoB ¢ a3or-, docdop-, PTOp- U KpPEeMHUHCOAEPKAUMHU TeTepoPyHK
[IMOHAJFHBIMU OJTUTOMEPHBIMU aHTHUITMPEHAMHU, COJIEPKAIIIIMH B COCTaBE
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ruApoduiIbHbIE U TUAPOGOOHBIE COETUHEHHUS.

IIpakTHyeckue pe3yJbTaThl HCCIAEIOBAHNUS 3aKIIOYAIOTCS B CIEAYIOIIEM:
MOJTy4€Ha TEXHOJIOTHUS TPOAYKTa, 00pa30BaHHOTO HA OCHOBE B3aUMOJICUCTBUS
CHJIMKATOB C KapOOHOBBIMU KUCJIOTAMHM, COJIEPKAIIUMHA aMUHO-, STIOKCU- TPYTIIHI, C
oOpazoBaHuEM reTepoPyHKIIMOHATBLHBIX KPEMHUMCOAEPKAIINX OJIMTOMEDPOB,

KOTOPBIE UMEIOT THAPOPIIbHBIC U THAPOPOOHEIE CBOMCTBA.

peaJin30BaHa BO3MOXXHOCTh IIOJYYEHUSI TEPMOCTOMKHUX M  OTHECTOMKHX
MaTepuaIoB busnueckoin Monudukauen MOJIMAKPUIIATHBIX MOKPBITUI
KpEeMHHICOIepKAITUMIA aHTUITUPEHAMHU Ha OCHOBE CHUJIMKATOB U CHJIOKCAHOB, TaKXe
YCTAHOBJIEHbI BO3MOXKHOCTH CTaOWJIM3allMU  TOJMATUIEHA CUHTE3UPOBAHHBIMU
COCIMHEHUSIMH, UCCIIEIOBAHO UX BIMSHHUE Ha MPOIIECC OTHECTOMKOCTH 00pasIoB,

MO (DUITMPOBAHHBIX OJTUTOMEPHBIMU aHTUITUPEHAMU;

M3TOTOBJICHBI BOJHO-AUCIIEPCUOHHBIE JTAKOKPACOYHBIE KOMIIO3UTHI C
CHUHTE3UPOBAHHBIMU COEIUHEHUSIMU, UCCIIEIOBAHBI XapaKTEPUCTUKU TEPMO CTOHKOCTH
U TOPIOYECTH 00PA3I0B C ONPENEICHHEM BPEMEHH BOCILIIaMEHIEMOCTH,
POJOJIKUTEIbHOCTH TOPEHHS;

YCTaHOBJIEHBI TEXHOJIOTUYECKUE CXEMbI IPUMEHEHUS AHTUITUPEHOB B
MIPOU3BOICTBE BOJAHO-TUCIIEPCUOHHBIX KPACOK.

JIoCTOBEpPHOCTH Pe3yJbTATOB HCCJAeI0BAHUSI OOOCHOBBIBACTCS TEM, YTO
COCTaB U CTPOEHUE CUHTE3UPOBAHHBIX KPEMHUICOIEPKAIIUX OJTUTOMEPOB U3YUEHBI U
OTpEJICICHbl Ha OCHOBE IMOCJEIHUX JOCTHXKCHHM (PU3UKO-XUMHUUYECKUX METOIOB
(oMeMeHTHBIM  aHanu3, TpaBumeTpuyeckuit wmetomael, WK -, SAMP-, DIIP
CHEKTpPOCKONHUs, JIupPpepeHIralIbHO-TEpMUYECKII  aHanu3, JuddepeHnnanbHo
CKaHUPYIOIIUM aHaiu3, METOAbl OMNpPEIENCHUs] TOPIUYECTH UM OTHECTOMKOCTH
MaTepuaIoB W Jp.), TMOJy4YeHHbIE OOpa3llbl BHEAPEHBI B MPAKTUKY HA OIBITHO
OPOMBIIIJIEHHBIX,  KPYHHBIX  MapTHSIX, pe3ydbTaTbl  ObUIM  MOATBEPKIACHBI
MOJIHOMOYHBIMU CTPYKTYyPaMH.

Hayunas u npakTH4YecKasi 3HAYMMOCTb Pe3yJIbTATOB HCCJIeI0BAHMS.
Hayunast 3Ha4MMOCTb pe3ylbTaToOB UCCIEAOBAHUS COCTOUT B TOM, UTO BIIEPBbIC
W3YYEHBI pEAKLIUS U MEXaHU3M B3aUMOJCHCTBUSI CUHTE3UPOBAHHBIX
KPEMHUICOIEpKAITUX OJTUTOMEPOB U KOMIO3UIIUM 0€3 WM ¢ UHUITUATOPaAMHU
KOMIUIEKCHO-PAJIUKATBHOM MOJMMEpPU3aIIUU MPYU OTHOCUTEIHLHO HEBBICOKHX
TEMIIepaTypax; YCTAHOBJIEHbI TEPMOJIMHAMUYECKHUE apaMETPhl U KOHCTAHTBI
KOMITJIEKCOOOpa30BaHUsI.

[IpakTuyeckasi 1IEHHOCTh PabOThI 3aKJIIOYAETCS B TOM, YTO BIIEPBBIE METOJIOM
XUMUAYECKOW MOAU(UKAIIMN TOJUO0NAC(HUHOB M BOJHO-IAUCIEPCUOHHBIX MOKPBITHI
MyTeM BBEICHUS B MX MaKpPOMOJEKYJbl 3BEHBEB a3ora, ¢dochopa, 6opa, dhropa u
KPEMHHUWCOAEPKAIIUX OJUTOMEPOB M KOMIIO3UIMK TIOJIYYEHBl TEPMOCTOUWKHE U
OTHECTOMKHE TONUONe(PUHBI, TOKPBITUSA C YIYYIIEHHBIMH (PU3UKO-MEXaHUYECKUMHU
CBOMCTBAMHU IIyTE€M IICJICHANPABICHHON COMOJMMEpU3AlMA U  OJIUTOMEPHU3AIINU



CUJIOKCAHOB, COJIEM CHJIMKaTOB CO CTEAPUHOBOM KHUCIOTOM C aJAyKTaMd MOYEBUHBI

(dochopHON KHUCIOTHI, SMUXJIOTHAPUHOM, TeTpabopaTaMu B pacTBOpE NNIHIIEPUHA,

aKpUJIaTaMHM C YAyYIIEHHBIMU XUMUYECKUMU U (PU3HKO-XUMHUYECKUMU CBONCTBAMU.
[Tony4yensl MOnU(pUIIMPOBAHHBIE MOINOIE(UHBI HA OCHOBE MOJIMATUIIEHA U BOJHO-
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JUCTIEPCUOHHBIE MOKPBITUSI HA OCHOBE d(DUPOB aKPUIIOBOM KHUCIIOTHI, a TAKKE
U3yYEHbl UX CBOMCTBA U pa3paboTaHa TEXHOJIOTHS MOJyUYEHHUS.

BHenpenue pe3yJabTaroB ucciaenoBanus. Ilo pesynbraraMm wHcciaeaoBaHHUS
00OCHOBBIBAETCSl pa3pabOTKa TEXHOJOTUU TOIYUYECHUS TEPMOCTONKHX, OTHECTOMKHUX
KPEMHUICOEPKAILINX OJUTOMEPOB:

YTBEPXKJIEH TEXHUYECKHUI CTaHAapT areHTcTBoM «Y3ctanmapt» (Ts 15125718-
001:2016) na pa3pabOTKy TMOJYUYEHUsS] OTHE3AIUTHBIX BOJAHO-IUCIIEPCUOHHBIX
KpacokK. TeXHWYeCKHil CTaHAapT MO3BOJIAET MPUMEHATh AHTUIMPEHBI HAa OCHOBE
KPEMHUICOEPKAILIUX OJUTOMEPOB M WX HMMIIOPTO3aMEIEHUE B TEXHOJIOIMYECKOM
IIPOILIECCE;

HOJIYYEH MaTeHT areHTCTBAa M0 UHTEIEKTyalIbHOM coOCTBEeHHOCTH PecyOnuku
VY30ekucTan Ha METOJI CO3aHusl BOJHO-IUCIIEPCUOHHBIX OTHE3AIUTHBIX KPACOK,
MOTU(DUITMPOBAHHBIX KPEMHUNUCOACPKAIIUMHE OJTUTOMEPHBIMU aHTUITUPEHAMH
(NeIAP04813 2013r.). Co3ganue MeToz1a 1aeT BO3MOKHOCTh MPOU3BOICTBA
OTHE3AIIUTHBIX BOAHO-IUCIIEPCUOHHBIX MOKPBITHIA;

pa3pa0oTaH MPOM3BOJICTBEHHBI TEXHOJIOTHMUECKHM perlaMeHT Ha Mpou3
BOJICTBO OTHE3AIUTHON BOJHO-AUCIEPCUOHHOM KpacKv, MOAU(PUIMPOBAHHOW Ha
OCHOBE KpeMHHiicomepxamiero onuromepHoro antunupena All-1 (cmpaBka OOO
«ORIGINAL COLOR MIX» Nel31 ot 27 wutons 2017r). TexHonorudeckuit peria
MEHT J1aeT BO3MOXKHOCTb 3aMelllaTh UMIOPTHBIE OrHE3alIUTHBIE BOAHO-IUCIEPCHOH
HbI€ KpacKh U J00aBisieMble K HUM KOMIIOHEHTBl C NPUMEHEHUEM AaHTHUIIMpPEHA
IIOJ[yYeHHOTO Ha OCHOBE METacCWIMKara HaTpus CO CTEApUHOBON KHUCIOTOM W
aITyYKTOM MOYEBUHBI;

paspaboranHbIil anHTUNpeH Mapku All-1 BHeaApeH B MPOU3BONICTBE
OTHE3AIUTHBIX BOAHO-IUCIEPCUOHHBIX KPACOK U MOJIMATUIIEHOBBIX TPYO (CIpaBKa
aKIMroHepHoro obmecTBa «Y3kypunuimmarepuamiapm» NeMA-01/03-1925 ot 06
centsiops 2016r.). B pe3ynbrare npeanpusTHe UMEET BO3MOXHOCTh 3aMEHUTh
UMIIOPTUPYEMBIE H3-3a PyOeka aHTUIIUPEHBI pa3pad0TaHHBIMU KpEMHUNCOIEpKa
[IMMH OTE€YE€CTBEHHBIMH AHTUITHPEHAMHU.

AnpofGanusi pe3yJbTATOB HCCHAeAOBAHMS. Pe3ynbTaTbl UCCIEI0BAHUS
U3JIOKEHbl B BUJAE JIEKIMM M TMPOLUIM anpodalyio Ha 2 MEXIYHapOIHBIX H
pecyOIMKaHCKUX, HAyYHO-TTPAKTUYECKUX KOH(PEPEHIIUSIX.

Ony0JMKOBaAaHHOCTH pPe3yJbTAaTOB HcceqoBanus. [1o Teme auccepranuu
oImyOJIMKOBaHbI Bcero 23 HayuHble paboTbl. 13 Hux 1 Monorpadus, 11 HayuHbIx
cTaTei, B TOM 4ucie 7 B pecryOINKaHCKHUX U 2 B 3apyO€KHBIX )KypHaax,
pEKOMEHTIOBaHHBIX BrIcIeit arrectanonHoi komuccuen Pecryonuku Y30ekuctan
JUTSI ITyOJTMKAIMM OCHOBHBIX HAyYHBIX PE3yJIbTaTOB JOKTOPCKUX UCCEpPTALUH.
[Tonyuen 1 nateHT Ha U300peTEHUE.



Crpykrypa u 00bém auccepraumu. CTpyKTypa AUCCEPTALMA COCTOUT W3
BBEJICHUS, YETHIPEX IJIaB, 3aKIIOYCHUS, CIHUCKA JIMTEPATypbl, NnpuioxkeHuit. O0bem
pabotsl coctouT u3 120 crpanwuil.

OCHOBHBIE COAEP KAHUE IUCCEPTALIUU
Bo BBeeHnn 000CHOBBIBAETCS AKTYaJIbHOCTh U BOCTPEOOBAHHOCTH TEMBbI
auccepTanuy, GOpMyIUpPYOTCS LEb U 331a41, a TAKXkKe 0OBEKT U NIPEIMET Ucclle-
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JIOBaHUsI, MPUBOAUTCSI COOTBETCTBUE UCCIEI0BAHUN TPUOPUTETHBIM HAIIPABICHUSAM
pa3BUTHS HayKU U TEXHOJIOTUI PecriyOnuku Y30ekucTan, n3jiaralorcs HayyHas
HOBM3HA U MPAKTUUECKHUE PE3yIbTaThl UCCIIEOBAHUS, 000CHOBBIBAETCS
JIOCTOBEPHOCTH MOJYYEHHBIX PE3YyIbTaTOB, PACKPBIBAIOTCS UX TEOPETHUUECKAS U
NPAKTUYECKasi 3HAYMMOCTb, IPUBEJIEHBI PE3yJIbTaThl BHEAPEHUSI TUCCEPTAIUMOHHON
paboThI B MPAKTHUKY, CBEAEHUS 1O arpoOanusaM U onyOIMKOBaHHBIM paboTam,
CTPYKTYpe U 00BbEMY JHCCEepTALIH.

B mnepBoii mase auccepraunu «CoBpeMeHHOEe COCTOSIHHE IOJMMEpPOB Ha
OCHOBE KPEMHHUHOPraHu4ecKMX COeIHMHEHHMiD» MPUBEJICH aHAJIU3 JUTEPaTypPHBIX
MaTepuasoB, COCTOSHHME  BOIpoca  pa3padOTKM  MOJMMEPOB HAa  OCHOBE
KPEMHUHOPraHNYECKNX COCIUHEHUMN, COBPEMEHHBIE MOJIOKEHUS TEOPUU I€CTPYKLINN
[IOJIMMEPOB, AHTUIIMPEHOB, TEPMOCTOMKHE M OTHE3AIIMTHBIEC MOKPBITHS HAa OCHOBE
KpEMHUHOpraHn4YecKkux coequHeHuil. M3ydeHa »¢h(GeKTUBHOCTh AaHTUIMHPEHOB U HMX
BIMSIHUE HA CTPYKTypooOpazoBaHHE, (PU3UMKO-XMMHUYECKHE CBOMCTBA MOJMMEPHBIX
MaTeprasoB.

Bo Bropoii maBe quccepranyn «O0beKThI 1 METOAbI UCCJIEI0BAHUS
IPUBEICHBI O0BEKTHI UCCIEAOBAHUS U METOJIBI CHHTE3a OJIMTOMEPHU3AIIUU TeTEPO
(YHKIIMOHAJIBHBIX KPEMHUHOPraHUYECKUX COCTMHEHNUN U UCCIIEIOBAaHUE UX
TEPMHUYECKUX CBOMCTB, MOAU(PHUKALMS MTOJMMEPOB, MOKPHITUI C AHTUIIMPEHAMHU U
METO/IbI MOAU(DUKAIIMY MTOTUATUIICHA U MTOKPBITUHN C TPUMEHEHUEM aHTUITHPEHOB,
CUHTE3 U UCCIe0BaHre (PU3UKO-XUMUYECKUX CBOMCTB MOIU(DUIIMPOBAHHBIX
MTOJMMEPOB HA OCHOBE KPEMHUMCOAEPKAIINX COEAUHEHUM.

NudpakpacHbie cieKTpbl 00pa3iioB, MOIYYEHHBIX B PE3yIbTaTe CUHTERA,
IIPOBEJIEHBI HA aBTOMATUYECKOM HH(PPAKPACHOM CHEKTPOPOTOMETPE € ABYMSI JTydaMH
UK- 20 B muanasone 400-4000 cM ' Tonkas mienka npu temmeparype 100 °C,
CIEKTPBI COZIEPKAIUE OPTaHOCHIIOKCAHOB OBLIIM MCCIIEI0BaHbl HA YCTPONUCTBE
"Bruker-300" ¢ ynpasnsemoit yactotoid 300 MGz u 75. SInepHblit MarHUTHBIN
CHEKTpaibHbIA aHanu3 OblT poBeieH Ha mprudope NMR-enunctso 400 mtroc
(Varian), mpu tTemmneparype 20°C, B ameron pactBopurede (30,89 ppm).

TepmocToiikocTh, cBoiicTBa TepmoaecTpykuuu, TI-JICK ananu3el Obuin
npoBeneHsl Ha pudope Netsch Simultaneous Analyzer STA 409 PG (I'epmanus), ¢
tepmornapoit K-tuna (Low RG Silver) u amomunueBsiMu TUIIsiMU. Bece n3mepenus
OBLIM OCYIIECTBJIEHBI B MHEPTHOM a30THOM atMoc(depe cO CKOPOCThIO MOTOKA a30Ta
50 mu/muH. TemneparypHblid auana3oH u3MepeHuit coctaisui 20-550°C, ckopoCTh
HarpeBa 5 K/mun. KonudectBo 00pasia Ha 0IHO U3MEpEeHHUe 5-6 MT.

Jnst u3yuyeHus mpouecca TEPMOOKHUCIUTENBHOTO PA3lOKEHUS HCXOAHOIO U



CTaOMIU3UPOBAHHOTO TTOJIMMEPOB B IMHAMUYECKHUX YCIOBUSX HAarpeBa MCIOIb30BaIN
nepusatorpad «llaynuk-ITaynuk-Opneit tuna Q-1500». UccnenoBanusi mpoBoauiIu
Ha JepuBarorpade ¢ KepaMHUYECKUMH THUIISMH B JIMHAMHYECKOM pEKHME B
BO3IYIITHOM Cpele NpH CKOpocTH HarpeBa oOpasmoB 10 rpam/muH. B kadectBe
aTajgoHa ucnoyb3zoBanu Al20s.

JUis  ompeneneHuss OTHECTOMKOCTH 00pa3lioB MPUMEHSIM CTaHAApTHBIE
METOJIUKU IO OMPEJECTECHUIO OTHE3AUIUTHBIX CBOICTB MOJIMMEPHBIX MaTepHAJIOB B
cootrBeTcTBUM ¢ ['OCT 16363-98. T'oprouecTs U BOCITIAMEHSIEMOCTbh IMOJIMAITHICHOB
onpezensii B coorBerctBuu ¢ [OCT 21207-81 (CT C3B 2900-81) u UL-94.
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Bo Bropoii miaBe nmucceprauun «HMcciaenoBaHue M CHHTE3 IOJYYCHUS
AHTUIIHPEHOB HA OCHOBE KPEMHHUMCOAEPKAIIMX COCAUHEHHUID INPUBEICH CHHTE3
IOJIYYEHUSI HECKOJIBKO BHUJOB KPEMHHUMCOAEPKAIIMX OJINTOMEPHBIX AHTHIMPEHOB
(AIl-1, AIT-2, AII-3, ATI-4, AII-5, AII-6).

B nmepBoM pasmene BTOpPOM DIIABBl MNPEICTABIEH CHUHTE3 IOJIYyYECHMS
KpemHuiiconepxkaniero onuromepa All-1 u AIl-2 wMeracunukara HaTpus co
CTEapUHOBOM KUCJIOTOM M aJITyKTa MOYEBUHBI C (POCPOPHOI KUCIOTOM, B pa3IMYHBIX

MOJIBHBIX cooTHONIeHusx 1:2:1u 1:1:1.
0)

Na O SO Na+2H;5C;7C ~ OH - 2NaOH
0
0 0 0 000

C,Hys+0 O +nCH,O -nH,0
C,H;€0Si0C 17333 22

H,N C © P-O-C-NH, OH
0) 0 00

CH,

C 1 7H34'C_O Si_O'C_C 1;H34'NH'€ 9 P‘OOH

C-NH-CH, n

Crpoenne »d>TuX coenuHeHudM mnoaTBepxkaeHO HMK-crnekTpanbHbIM U
aneMeHTHbIM aHanu3oM. K- ciekTpanbHble aHaIu3bl IPOAYKTOB CBUACTEIHCTBYET O
HAJIMYUH HUKE TIPUBEICHHBIX (PYHKIIMOHATBHBIX TPYTI.

Anamm3 AIT-1 moka3sa, 4To BRICOKOYACTOTHBIE MONOCH B 00mactu 3372 e’
COOTBETCTBYIOT -Si-O- cunanoBsIM rpytimam, -OH runpokcuiibabiM rpynmnam 3165
cm™', o6macty 2917 cM™' COOTBETCTBYIOT BAJICHTHBIM KONIEOAHUAM CBA3H BTOPUUHBIM 1
TPETUYHBIM aMHUHHBIM rpyrmaM. ITonocsl B uaTepBane 2919 — 2549 cm ™!
COOTBETCTBYIOT ACCUMETPUYHBIM U CHMMETPHUYHBIM BaJIEHTHBIM KOJICOAHUSM CBSI3U

CH3—CH: 60xoBoii rienu. ITonocsl B o6mactu 1700-1674 cm™' cornacyrores ¢ C=0



1 C=NH
rpynmnamu, nojiocsl 1614 cm =, cormacyrorcs C UMUHHBIMM Tpynmnamu, 1111-

CM™' HOJIOCHI TTOIVIOMEHHUS 1e(hOPMAIIHOHHOTO Konebanus cBs3u -O-P-O
COOTBETCTBEHHO KOBAJIEHTHOM NoArpynmnsl U ¢pocdarnoit rpynmsl. [lonock B obmactu
1066— 956 cM™' oTHOCATCS K BaneHTHBIM Konebanusm CH2-O-Si- TpymIisl CHITHKATOB,
KOTOpasi CBSA3aHA C KPEMHHUEM, ITONOCkI ortomenns 851-611 cm™ orHoCATCS K
rpynnam -Si-C.

B pesynbrare OLEHKM SKCIEPUMEHTAIBHO OIPEACICHHOTO U TEOPETHUYECKH
BBIYHMCIIEHHOTO TOJYYEHHOTO COCTaBa, WCXOAs W3 JaHHBIX puc.2, TpaduxoB
XapaKTEPUCTUYECKON BS3KOCTH, B 3aBHCUMOCTH OT KOHUEHTPALUHUH, B COYETAHUU C
pe3ynbraramu (U3UKO-XUMHUECKUX UCCIIEOBAaHUM, KOTOPBIE, 10-BUIUMOMY,
CBHUJIETEJILCTBYIOT O MPABHJIBHOCTH NPEMIOKEHHBIX COOTHOLEHUM, CTpyKTyp All-1 n
ATII-2.

Cunre3 omuromepHoro antunupena MHD AIl-3 ocymiecTBisiii Ha OCHOBE
B3aUMOJICMCTBUS  METAaCWJIMKaTa HaTpus C DJIUXJIOPTHAPUHOM B PacTBOPE
STUJICHIJIMKOJISI B MOJIBHOM COOTHOIIEHHHM 1:2:
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' CH,-CH-CH, 0-Si-0-CH, CH €H,
Na O $i-O Na + 2HO-CH,CH,OH +

2 CH,-CH-CH,C1 O -2H,0 -2NaCl

H
O-CHCH,CH,€H,0 T oH

n

[Ipu cunteze antunupena All-3 peakuuu B3aUMOJEHCTBUS METACHUIIMKATa
HATpUsl, STWICHINIUKONS WM SIUXJIOPTUAPUHA BOJHBIA TIelb KpEeMHE3eMa B Hayaie
JNETUAPATUPYETCS, IPUCOEANHSS B AaTOME KPEMHHUS STIOKCUIHYIO TPYIIILY.

B pesymbrare TEOpETUUECKHX M  OKCHEPUMEHTAIBHBIX HUCCIEAOBAHUMN
OPOAHAJU3UPOBAHO BIMSHUE AHTUIUPEHOB HAa (PUBMKO-XMMHYECKHME CBOMCTBA
MOIU(GUIMPOBAHHBIX  MOJUATHIEHOB, B  YaCTHOCTH, M3yYeH MEXaHW3M U
KMHETUYECKUE 3aKOHOMEPHOCTH KPEMHUMCOAEPKAIIMX OJIMTOMEPHBIX aHTUIIMPEHOB
All-1, AIT-2, ATII-3, ATl-4, ATI-5, ATI-6, AIT-7, AII-S.

JI71s1 BBISIBJICHUST BIAUSIHUASI TEMIIEPATYPbl pEaKIMKM Ha MPOLIECC B3aUMOICHCTBUS
Meracunukara Harpuss ¢ OXI (puc.l) peakuus npoBeleHa MpPH Pa3IUYHBIX
TeMIIepaTypax, U3 KOTOPBIX ObUTH BBIOpaHbl yMepeHHbIe TeMireparypsbl: 60,70,80 °C.
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1- 60°C; 2- 70°C; 3- 80 °C

Puc.1. Bausinue MOJISIDHOTO €OOT
gHomenus JXI' ¢ MeTaCHJIMKATOM
HATPHSI HA BBIXO0J OJMIOMEPHOIO

1-1:1:1; 2- 1:2:1; 3-1:3:1; 4- 2:1:1; 5- 3:1:1.

Puc.2.Bbixoga 0Oopcoaep:xamiero
KPEMHUNOPraHM4YeCKOro OJIMI0
Mepa B 3aBHCHMOCTH OT TeMIie

OPraHOCHJIOKCAHA C JMOKCHIHBI patypsl npu  COOTHOLICHHH
MM IpynmnamMud B 3aBHCHUMOCTH OT pearcHToB.
TeMIIePaTYpPhbl:

Ha puc.2 npencrasneno Biusiaue MossipHoro cootHomenus OXI' Ha % Bbixona
OJIMTOMEPHOTO OPraHOCUIIOKCAHA, COIEPKAILETr0OCs B AMOKCUAHBIX IPyINax B
YCJIOBUSX MPOTEKAHUSI MPOIIECCOB NPH PA3IMYHBIX TEMIIEPATYPaX.

[Ipu cunreze onuromepHoro antunupena MHTBA (AlIl-4) peakuus
B3aUMOJECHCTBUS HJET B pacTBOpe NIMLEpUHA TeTpabopara HATpUs M pacTBopa
METacUIMKaTa HaTpus B BOJE B BHJIE HATPHUEBOIO JKHUJKOIO CTEKJIAa B MOJBHOM
cooTtHomeHuu 1:1. JIyst ynydiieHrus TepMOCTOMKOCTH U 00pa30BaHUs OJIUTOMeEpa
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MOJTYYCHHYIO MacCy COCIUHSIIN C aJITyKTOM MOYEBHHBI ¢ (hOCHOPHOI KUCIOTON B
MOJIBHOM COOTHOIIEHUH: 1:1.

O 000
Na O Si-O Na + 0
a 1 a H,N C 6 P-O-C-NH, _ 4 NaOH
N32B407 +
OH
9) 000
O NH
O HN C OP-O-C
OBB-OBBOSiO
O

O



n
OH

Cunre3 npoBoautcst npu temreparype ot 80 °C 10 monydeHHs OTHOPOIHOM
Macchl. [lonmydeH OJIMTroMEepHBI MPOAYKT COAEPKAIUA OCHOBHOM KOMIIOHEHT B
KOJINYECTBE, paBHOM 96,66 %.

B sToil peaknuu TOXKE WAET JETHApATalMsd CHJIMKaTa C MPUCOCIUHEHHEM
KpeMHHUsI OOpaTHBIX W aMWHHBIX TPYII, KOTOpbIE 00pa3yloT TpU(yHKIIMOHATLHBIC
TPyl KPEMHUICOIEPKALIETO OJIUTOMEPA.

CuHTe3 ObLI BBITONHEH mpu Temreparype 353°C mpexje, 4eM Ipou30Iia
NOJTyYeHHEe TOMOT€HHOM Macchl. [lomydeHHBIH OJIUroMep COAEPKUT OCHOBHOM
KOMITOHEHT - 96,66 %.

CrnekTpockonus JIepHOTO MarHUTHOTO pe3oHaHca (SIMP) sBnsiercss Haubosnee
MOTITHBIM METOJIOM (PU3UKO-XUMUYECKOTO UCCIIEAOBAHNUS OPTAHUYECKUX COSTMHECHHM.

C nomouisto SAMP-criekTpockonuu MOXXHO peraTh Te ke 3a1aun, yto u ¢ UK u
Y®-criekTpockomneit onpeaesaTh CTPYKTypy OpraHUYeCKUX COSAMHEHUM, TTPOBOIUTH
KMHETUYECKUE U3MEPEHHUS, PeIllaTh 3aa4i KOJIMYECTBEHHOIO U KaY€CTBEHHOTO
aHanu3a. HanOomnbliee mpuMeHEHUE Oy MPOTOHHBIA MATHUTHBIA PE30HAHC
(ITMP) — pe3onanc Ha sipax BOAOPOA, MOCKOIBbKY 3TOT BuA IMP npumensiercs
HauOoJee MUPOKO.

= 4]

- NN

b -

Puc.3. AMP C"- cnexkTpajabHbIii aHaau3 Gopcogep:Kamero
KPEMHUHOPraHN4eCcKoro oJiuromepa
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Nnentudukamnueit 1 noATBEpKIeHUEM B3aUMOACHCTBUS METACUIINKaTa HATPHUS
B BOJHOM pacTBOpe € TeTpoOOparoM HATpus MU AJTYKTOM MOYEBHHBI, a TaKXKe
COJIEpP’)KaHUEM CTPYKTYpbl OOpCOAep allero OpraHoCUIOKCaHa, MOJIYYEeHHOIO U3
TeTapbopara U MeTacUiMKaTa HaTpus ¢ MOYEBMHOW (POochOpHON KHUCIOTOW, ObLIU
WCITOJIb30BaHbl COBPEMEHHBIE AHAIMTUYECKUE METOBI.
B3aumonelictBue TeTpabopara HAaTpUsi U METAaCUIIMKaTa HATPUS MOJyYEHUEM
O6opcoaepKalero KpeMHUHOPraHUYECKOTO OJMIroMepa MOXKHO paccMaTpuBaTh M3
nanabx IMP 'H- CIIEKTPOCKOITHUH.



SIMP BC cnexrpaneHelii ananms moxasan muku (Puc.3), KOTOpBIE SBIAIOTCS
CHTHalaMM B cHiIbHOH obmactu (°C = 64- 141 ppm), TO ecTh B 3TOM COCTaBE HeE
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coflepKar JBOMHBIX CBsseil. [lo mammeiM SIMP C- CHEKTpa MOmpasymeBaeTcs
JaCTMYHOE IIOJaBJIEHHE B3aMMOJIEWUCTBHMS  BpAIlE€HHs, TO €CTh JBa THIIA

Makpomonekyiasl nmoiaumepa -C-O-CH - rpymmer (curnan B 30,8m.d.), =CH-rpynmst
(curnanusupyroT B 46.8 m.d.), -CH-CH2-(curnanusupyrot B 47.6 ppm), Tun 2 CHo=
CHz-rpymmbel (curHan B 60.0 ppm u 65.3 ppm) ¥ yIJIepOAUCTBIA aTOM YETBEPKHU
(curHan B 73.4 ppm). IlpucyrcrBue C-aroma uyeTBepku u rpynnsl metuia-CHz-O
CBUJIETENBCTBYET, YTO (POPMUPOBAHUE COMOJIUMEPA JOKA3BIBAET NPEI0KEHHBIA HAMU
XUMHUYECKUN MEXaHU3M B3aMMOJICHCTBUN OpPraHOCHIIOKCAHOB ¢ OopaTamu.

Cursansl IpoTOHA TUAPOKCUIBHON rpynnbl — O- pacnoiaokeHbl B PErHOHE ciladoe
marauTHOoe monme °C 163 ppm Ha XHUMHMYECKOM W3MEHEHMH CHTHANa, 4TO
COOTBETCTBYET YIIIEPOJUCTOMY aroMy B apOMATUYECKHUX COEAMHEHUAX, KOTOPBIMHU
3aMEHSIOT U MPOJ0JIKAIOT OOPMUPOBAHUE CHIIOKCAHOBOM TPYMIIbI (-p TOJIOKEHUE).

B Ttpetnelt mase auccepranuu “Ucciienopanue BJIAMSHUASA AHTUIHPEHOB HA
(pu3HKO-XUMHYECKUE CBOliCTBA MOAU(PUIIMPOBAHHBIX MOJIMITHICHOB”
OpPEJICTaBIEHbl  pEe3yJbTaTbl  HMCCIEAOBAHMM  (PU3MKO-XMMHUYECKUX  CBOMCTB
MOTU(DUIIMPOBAHHBIX TIOJTUMEPOB, HCCJIENOBAHWE TEPMHUYECKUX XaPAKTEPUCTHUK
nonudTuiieHoB metogamu TT, ITA u JICK; npakTtuyeckoe npuMeHEHHUE Pe3yabTaToOB
VICCIIEIOBAHUN KPEMHUMCOIEPKAINX COCTUHEHNM.

B 1a0n.1 npuBeneHbl BeIMUYUHBI MHAEKCOB, KOTOPbIE YIOTPEOIAIOTCS IS
XapaKTEPUCTUKHU TEPMOCTOMKOCTH psAJia MONIUMEPOB. [10IydeHbl OHU € TOMOIIBIO
JUHAMUYECKOTO TEPMOTPaBUMETPUUECKOTO aHAIN3a, TEMIIEPATypHbIX (1) JaHHBIX,
COOTBETCTBYIOLIUX TPUMEHSEMbBIM JIJIs1 XapaKTEPUCTUKU TEPMOCTOUKOCTH
nonuMepaMm. OHM 0003HAYAIOT TOYKH MTOTEPH Beca B pa3HbIX mpoientax (7o, T10- 10%,
120-20%), (B)- moTeps Beca B U30TEPMHUUECKUX YCIOBUSIX MPU OJTHOM OIpeneNeHHOM
TEMIIEPATYPE.

TepMuueckass HOECTPYKUMs CBA3YIOLIEro, KOTOpash MOXET NPOTEKaTb 10
JIOCTaTOYHO CJIO)KHOMY MEXAaHHM3MYy, BKIIFOUAIOIIEMY OTIICIVIEHHE OOKOBBIX T'PYIII U
pa3pbIBbl OCHOBHOM NOJIMMEPHOU LIETIH.

TepmocToiikue IIOJIMMEDPBHI, KOTOpPBIE coaepxKar KpPEMHUU 51
rajoreHIPOU3BOAHBIE, OTIMYAKOTCS OT JPYIMX OPraHUYECKUX COEOUHEHU
TEPMOCTOMKOCTBIO0, XUMHUYECKON 1 MEXaHUYECKON MPOYHOCTHIO.
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Taoauna 1
TepmocToiikue napaMmerpbl MOAM(PUUMPOBAHHBIX OJTMMEPOB 10 JaHHBIM
AMHAMMYECKOT0 TEPMOTPAaBUMETPUYECKOI0 AaHAJIN3A



OO6pa3ibl moaumepa Temneparypa paznoxenus, K [Torepu B Bece npu
omnpeneraeHHo Temneparype,%
To Tro 120 Tso Bes73 B7s3
[IOHII-6e3 613 683 703 733 9 100
crabunmu3aropa

[IOHIT+AII-1 (1%) 653 723 753 763 3,0 34,0
I[TOHIT+AII-3 (1%) 653 753 773 803 1 21,6
[IOHIT+AII-5 (1%) 633 723 743 773 5 47,8
[TOHIT+AII-4 (1%) 653 713 753 773 3.4 46,7

HpI/IMC‘-IaHI/IC : KHHCTUYCCKHUC MMapaMCTPhI IO JaHHbIM I[TA pacCuUuTaHbIM METOAOM
®pumena - Kaposa.

B To ke Bpems pTop, Oopconepxkainiue KpeMHUHOPraHUYECKUE aHTUIIUPEHbI
XOpOUIO BIMSIOT Ha (PU3MKO-XMMHYECKHE CBOMCTBA M B TOM 4HCIE Ha
TEPMOCTAOUIBLHOCTh OJTUMEPHBIX MaTepUasIOB.

[lo mannbiM nuddepennnanbHO-TEpMOrpaBuMeTpuyeckoro ananuza (JATA),
npu BBeneHun antunupeHa (All) B monustunen (I1D) Bo3pactaeT ero CToMKOCTh K
JNENCTBUIO MOBBIIIEHHBIX TEMIIEPATYP B BO3IYIIHOM Cpelie.

[Tpu 270 °C xpeMHUHOPraHNYECKNE OJTUTOMEPBI MOTYT 3KCILTYyaTUPOBAThCS B
TCUCHHE JJTUTECILHOTO BPEMEHH, OJIHAKO IpH OoJiee BhIcOKuX Temreparypax (370°C)
OHM MPETEPIEBAIOT 3HAYUTENBHYIO MEPECTPOUKY ¢ 00pa3oBaHUEM
HU3KOMOJIEKYJISIPHBIX [IUKINYECKUX COeTMHEHUM. [0CKONIbKy TepMHUUecKast
YCTOMYHMBOCTb KPEMHUNOPTaHUYECKUX OJINTOMEPOB OIPEAECIISIETCS B OCHOBHOM
CTaOMIIBHOCTHIO CBsI3H Si-O, Moau(UKAIUS ANEKTPOHHOTO XapaKTepa dTOU CBsI3U
MO>KET MPUBOAUTH K YBEJIMUEHUIO TEPMOCTOMKOCTH. 3aMEeHa HEKOTOPBIX CBsizeil Si-R,
rae npucyTctBue R-a30T u pochop, KOTOPBIX MOKET NPUBECTH K MOBBIIIEHUIO
TEPMUYECKON YCTOUYHUBOCTH.

[TosiBnenune B 11D kpemHUIlOpraHMYECKUX Tpynn 0OECHEYMBAET IMOBBIIICHUE
KPUTHUYECKOW TemIieparypbl Hadaia ero pasioxkenus ¢ 260 mo 370 °C, uyto
Koppenupyetr ¢ pesynbratamu JTA, cormmacHO KOTOphIM Yy CTaOMIM3HPOBAHHBIX
00pas3IoB HcYe3aeT MEePBhI IK30TepMUYCCKUI K B obmactu 355°C.

[IpencraBnsano mHTEepec uccinenoBarb BausHHEe All Ha OCHOBE cuiIMKara Ha
KMHETUKY TepMmonecTpykuuu [ID ¢ menpro onpenesieHns KHHETUYECKUX MapaMeTPOB
€ro pasjoKeHUsT M yTOUHEHHs MEXaHW3Ma JEHCTBUS CTaOMIM3aTOPOB HA OCHOBE
KPEMHUS.

AHanu3 n3y4eHus 3aBUCUMOCTH KOJIMYECTBA JIETYYUX IMPOTYKTOB OT
IPOJOJDKUTENbHOCTH nupoiau3a [13 (puc.5) u KUHETUKU TEPMOOKHUCIUTEIIBHOM
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JNECTPYKIMHU UCXOAHOTO U cTabuimuzupoBanHoro [13, comepxkamiero 0,5-2 % All (puc.
6) mokasaj, 4To MPOIECC PA3IOKEHUSI HAYMHACTCS Yepe3 OMpeAeICHHOE BpeMs. ITO
MOXXET OBITh OOYCJIOBJICHO TMEPErpynImupPOBKON CTPYKTYPHBIX JJIEMEHTOB U WX
YVIUIOTHEHHEM. BpeMmsi MHTEHCHUBHOTO Ta30BBIICIICHUS COCTaBisieT 15 — 65 MuH B
3aBUCUMOCTH OT TeMIieparypbl nuposn3a. C yBEeIMYEHUEM MPOIOIKUTEIbHOCTH
BBIZICP)KKM 00pa3loB TpHU OMNpeeeHHON TeMmieparype 10 6 4 HMHTEHCHUBHOCTh
mporiecca pasjoXeHUs: MHUKpocdep 3aMeTHO He wu3MeHseTcsa. [Ipu moBbIIeHUH
TEMIIEparypbl MUPOJU3a TMPOIECC CTAaHOBUTCS HecTaOwibHBIM. [lpu  3TOM
HaAOJIIOIaeTCsl JOTOJHUTEILHOE BBIJCICHUE JIETYYUX MPOAYKTOB JO MaKCHUMAaJbHO
BO3MOYKHOTO YPOBHS MPU JAHHOW TeMIIeparype. 3aTeM MpPOLECC JECTPYKIMU BHOBb
cTabmmsupyeTcsi. Takoe OBEICHUE TTOITUMEPOB TP PA3IOKEHUH B H30TEPMUIECKUAX
YCIIOBUSX MOXKHO OOBSICHUTH OTPAaHUYECHHOW IMOABMKHOCTHIO B3aWMOJICUCTBYIONIUX
CEerMEHTOB CETKU. B pe3ynbrare TEpMOIASCTPYKIIMH MPOUCXOAUT HAKOIUICHHE OoJiee
TEPMOCTOMKUX CTPYKTYPHBIX DJIEMEHTOB, B YACTHOCTH, COEIMHEHUN C KPEMHHUEM.
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Puc.4. CpaBHeHHe 3aBHCHMMOCTEH JICHAMH B BaKyyMme
NPOM3BOAHBIX  KPHUBBIX  IIpH Puc. 5. 3aBucumocTs norepu mMaccol
AECTPYKUHMH  MOJMITHJIEHA ¢ HCXOJHOTO0 M CTAa0WIM3HPOBAHHOIO
MOAU(PUIMPOBAHHBIMHM  IOJUITH ITHJII ot abco1r0THOM TeMmeparypbl

Ha puc.4 npuBeeHbl HHTErpaibHbIC KPUBBIE 3aBUCUMOCTH KOJTMYECTB JIETYUHUX
BEIIECTB M Jiorapudma ocTaTka MPOAyKTa (MyHKTUPHBIE JUHUHU) OT JUITUTEIbHOCTU
TEPMOOKHUCIUTEIbHON JecTpyKunu [ID, KOTOphle OTpakarOT MOYTH WJI€ATbHBIN
ciay4dait gectpykuuu 11D nmo peakunu nepBoro nopsiaxa.

[To HaKJIOHY TyHKTUPHBIX KPUBBIX OBLITU BHIYMCIIEHBI KOHCTAHTHI CKOPOCTH.
CKopoCTh TEpMOOKUCIUTENBHON AecTpyKkuun 1D n3yueHa npu temmneparypax 613,
643 u 633, 653 K. [1o nory4eHHbIM JaHHBIM OBbLIN BHIYUCICHBI CKOPOCTHU BBIJICTICHUS
JIETY4YUX BEIECTB U MOCTPOEHBI KPUBBIE 3aBUCUMOCTH CKOPOCTH JiecTpyKiuu [19 ot
KOJINYECTBA JIETYYUX NPOAYKTOB (puc.6). Ha ocCHOBaHMH 3TUX KPUBBIX BHIYUCIICHA
CKOPOCTh PA3JIOKEHHUs; €€ 3aBUCUMOCTD OT IITyOUHBI IECTPYKIIMU MIPUBEJEHA Ha pUC.S.

Janee Obla nccneoBaHa TEpMUYECKas AECTPYKIUS B Bakyyme. MHTerpanbHas

MOTEPsI MacChl B OMBITAX, MPOBEACHHBIX HA MPY>XKUHHBIX BECax, IPU UHTEPBAJIE



temnepatypsl 613 — 653 K, noka3zana Ha puc.7 B BUJI€ CIUIONIHBIX
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KPUBBIX, IO KOTOPHIM MOKHO CY/IUTh O CTaOUJIM3AIMH TIPOIecca IECTPYKIIUH,
HacTynarouei npu norepe npudnausurenabHo 30-80% maccel ucxoanoro 119, korna Bee
KPUBBIE CKOPOCTEH MPUOIIKAIOTCS K OCH abciuce, T.€. K HyJIeBbIM 3HAUCHUSAM
CKOpPOCTH.

[To BbllIE TPUBEICHHBIM IOKA3aTeNIsIM YCTAHOBIECHHBIX 3aKOHOMEPHOCTEU
ompeJieNieH TOPSIIOK PEeAKIUU Pa3JIOKEHUSI B U30TEPMUUYECKUX YCIOBUAX HUCXOIHOTO
19 u cTabuAM3UPOBAHHBIX KOMMO3UILIMI. JIpOOHBIN MOPSIIOK PEeAKIUU Pa3IOKEHUS
ucxogauoro I3 oOycnosnen quddysueii U3 HETo JETYYUX ra3000pa3HBIX MPOITYKTOB.
Pa3peiB cBs3eli m oOpa3oBaHHME HOBBIX CBS3€H NPH BO3JACHCTBHHM ITOBBIIICHHBIX
TEMIIEpaTyp MPOUCXOIAT JOCTATOYHO OBICTpO TO0 cpaBHeHU0 ¢ aAuddysueit
MPOJIYKTOB OKHUCJIEHUS M HE BHOCSAT CYIIECTBEHHOTO BKJIaJa B CKOPOCTH IMpoliecca
JNECTPYKIMH B LEJIOM.

MOXHO Takke XapaKTepU30BaThb TEPMOCTOMKOCTb MU IO TMOTEPE B MacChl B
M30TEPMUYECKUX YCIOBUSX TMPU OJHOU OIpEeACTICHHOW Temreparype, U Ipu STOM
HAJI0 YYUTHIBATh, YTO OHM MMEIOT HECOMHEHHOE€ MPEUMYIIECTBO mepen rpaduxaMu
13-32 UX KOMIIAKTHOCTH.

Taoaumna 2
Pe3yabTaThl TEPMOOKHCIUTEIHHOI0 AHAJIHU3A HCXOAHOTO U
cradouausuposannoro IOHII

O06pa3ibt Temmeparypa, K n a
Cone E K,
Hauaio Makcu
pxa MaJTbHas kJx/m | Tore
HHE oJiP pu
AHTH Ox e Ox Hec Macc
mipe uci | crp uci |  Tpy .
Ha, eH YK €H Euu npu
P A1
% u o1 n 733
u
%
T[IDHII 0 392 413 578 570 713 | 0,76 | 110,13 56,6

0,5 398 425 | 533 [ 590 | 733 | 0,98 | 159,17 42,4

1 395 | 424 | 610 | 603 | 734 | 0,75 | 142,8 | 45,7

TIHIT+MH? 1 394 | 504 | 596 | 590 | 730 | 0,75 | 152,63 | 44,2
(AI1-3)

[IHI+MHT 1 394 | 496 | 598 | 595 | 732 | 091 | 152,66 | 46,7

BA (AIT-4)




IHIT+ TOCC 1 407 | 493 | 599 | 558 | 740 | 0,88 | 1586 | 43,5
(ATI-6)

[IOHIT+ 1 393 420 | 515 | 610 | 731 0,7 154,7 49,2
Hpranoke - 1010

Kak mnoka3anu pe3ynbraTel HCCIEAOBAHMS, HaUMEHbIIAs IIOTEps Beca H
HauOoJsplIasi TeMIepaTypa pasjIoOKEHHsl COOTBETCTBOBaja BO BCEX Cilydasx
ONTHUMAJIbHOMY  cojepxaHuto Moaudukaropa 1%. IlodyuyeHHble pe3ylibTaThl
MPUBEACHBI B Ta0J1.2.
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B 1a0n.2 manbl pe3ynsTaThl TEPMOOKUCIUTEIHLHON NECTPYKIIUN U 3HAYCHUS
SHEPIr'uM aKTUBAIIUU MPOIIECCa, UCXOAHOTO M CTAOMIM3UPOBAHHBIX 00Pa3IloB.
3aBUCHUMOCTh TEMIIEpATYpPhl Hauajia OKUCIICHUS TTOJIUMEPA OT BUJla CTaduiM3aropa

%
[I-]
Puc.6. CpaBHenue
TepMUYec-KuX
XapaKTePUCTUK
o0pa3unoB
(1-CAB+AII-1,
2-CIB+AIl-2,
3-C/1Bb+AII-3,
4-CIIB+AII-4,
— 5-CIIB+AII-5,
6-C/1b+AIl-6m
KOHTPOJILHOI'O 00pa31a)
B BOJHO-TUCIIEPCUOHHOMU
Kpac-Ke; HarpeBaHue 5
K/mMmun

JlaHHble, TIpUBENEHHBbIE HA puc. 5-6, CBHUIAETEIBCTBYOT O TOM, UYTO
monudukarop (All-1, AII-3) comepxamuii B CBOE€H CTPYKType KpPEMHHM, a30T U
docdop, obmamaer Gonee cTabUMM3UPYIOMHM 3P(HEKTOM MO CPABHEHHIO C YUCTHIM
NOJMATWIEHOM. Ha OCHOBE BBIIIENPUBEAEHHBIX JAAHHBIX MOXXHO OTMETHUTbh, YTO BCE
CUHTE3UPOBaHHBIE a30T- U Pocdopcoaepxaiire KPeMHUHOPraHUUYECKUE OJTUTOMEDHI,
MOBBIIIAIOT TEPMOCTONKOCTH MOINOIE(HUHOB U MOTYT IPUMEHSTHCS B KaU€CTBE
MOJIU(PHUKATOPOB JIJIsl TOJTUATHIICHA.

Ha puc.6 nokazansl JICK - kpuBble C 3alaHHOM TeMIIEpaTypHOIl MpOrpaMMoin
JUTSL TIATH Pa3HBIX MOAM(UIIMPOBAHHBIX BOJHO-TUCIIEPCHOHHBIX Kpacok. s oOpa3siia,
MOIU(UIIMPOBAHHOTO ¢ onuromepHbiMu antunupenamu All-1, AIl-2, AIl 3, AIl-4,



ATII-5, AII-6 noka3aHbl THKHA MaKCUMyMOB 1ipu 327-349 °C,

COOTBETCTBYIOIIHNE BEICOKOTEMIIEPATYPHOM CTOMKOCTH NTONIUMEPOB. MHTErpupys
o0nacTh MHUKa, MOXKHO PACCUUTATh KOJMYECTBO TEIUIOTHI, TpeOyeMoe Ha MIIaBlIeHHUE.
Yewm Oouibliie MIOWAAL MUKA, TEM BBILIE CTENEHb KPUCTATUIMYHOCTH. OOpa3ibl WK
OCTOPOHHHE KOMIIOHEHTHI MOTYT OBITh BbIsiBIIeHbI ITpH nmomonu JICK, ecnu onn
MOKa3bIBAIOT COOCTBEHHBIN TEMIOBOM A (EKT B TEMIEpaTypHOM JTMana3oHe,
OTJIMYHOM OT TEIUIOBOTO 3 dekTa HabmogaeMoro noiaumepa. Bivsaaue antunupena
Ha (PU3UKO-MEXAaHUYECKUE CBOMCTBA MOKPHITUN IPUBEAECHO B Ta0M.3.

Kak BugHO W3 Tabn.3, mpenjaraemble aHTHUIHPEHBI 00JaJat0T MHOTO(YHK
[IUOHAJbHBIM JEMCTBUEM U HE BIUSIOT HETraTMBHO Ha (PU3MKO-MEXaHUYECKHE
CBOICTBa, a HAOOOPOT, TaK KaK aHTUIIUPEH COACPKUT aTOMbl KpeMHUS, U o0naaaer
BBICOKMMH TOKa3aTeIsIMA MPOYHOCTH U arMoC(HEepOCTOMKOCTH. DTO TOBOPUT O
BO3MOYKHOCTH €r0 IPUMEHEHUS B IIMPOKOM JUana3oHe.
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Tabnuna 3
DOu3NKO-TeXHUYECKHE MOKA3aTeJ I KPAaCOK, MOAM(PUIIUPOBAHHBIX
AHTHUIIHMPCHAMHA
No IToka3zarenn MCIIBITaAHAI OruesamurHas
( ITo TpebGoBanusm AuC BOJIHO-IMCIIEPCUOHHAS Kpacka 1-7
TV V3 6,12-57-98) %
nepe
Hon ATI-1 | A | AII- | AIl- | AIl-
a
H , - | 4 5 6
TIOAT2 |3
Kpacka
oe3
Bomn
0
1. [[BeT niIeHKu KpacKku OenbIit OenbIit
2. Buemnawmii Buja miieHkH (rmocie
BBICBIXAHHS JOIKHA Coot Coo Coo Coo Coo Coo
B
canoporste momepmoeT:) L
AHOPOAHY P er ByeT
er |[ByeT |ByeT |ByeT [ByeT
er er er er BeT
3. MaccoBas 10J1s1 HEeTy4nux 45 47 44 46 42 43
BEIIECTB, % HE MEHee
4. | Crenens neperupa, MKM, He Oojiee 60 55 66 55 68 76




5. | VYcnoBHas BA3KOCTh MO BUCKO3UMET 40 62 50 67 70 63
py B3-246 ¢ nmamerpom coma 4
MM, 1pu temreparype (20+/-0,5)
°C, ¢, HE MeHee
6. | pH- kpacku 8-9,5 8,5 8,6 8,8 8,7 9
7. YKpBIBUCTOCTH B IIEPECUETE 120 120 120 120 120 120
HA CyXyIO IUICHKY, I/M”, He
Oonee
8. Bpewmst BbicbIXaHuUs 10 CTENEHU 3 1 1 1 1 1 1
npu temneparype (20+/-0,5) °C, u,
He Oosee
9. CTOUKOCTh TJIEHKHU K 24 yac 48 48 48 yac | bonee | bonee
CTaTUYECKOMY BO3JIEHCTBUIO Jac. yac | Oonee
BOJIBI TIPH TEMIIEPA TYpe Oonee 48 vac | 48 qac
(20+/-0,5) °C, 4, He meHee 24 9
10. | Bpewms camo3aryxanusi, ¢ TOPUT 3 4 2 2 5
11. | Tloreps Maccel Ipu rOpEHUH 7,6 4 4.6 3 3,6 4,8
12. | Apre3uoHHas MPOYHOCTH, B Oal. 1 1 1 1 1 1
13. | TI'pynma roprouectu mo I II II II II II

I'OCT y 16369-89




MHoroyHKIIMOHAIbHBIE KPEMHUIICOIEPKAIINE OTUTOMEPHBIE AHTUITHPEHBI,
0oJsiee TOCTYMHBI, OHM JICHIEBIIE 110 CPABHEHUIO C aHTUITUPEHAMH OPTaHUYECKUX
OJIUTOMEPOB U MHOTHE U3 HUX HEJIETY4YH, 00pa3ys MpH pa3sioKeHUH MaJTOTOKCUYHbBIC
ra3bl. Karanus peakiuii o0pazoBaHus yriiepoja OCyIeCTBISETCS TPU HATUYUU
BEILECTB, KOTOPHIE MPUBOISAT K MOSBJICHUIO B CHCTEME CUJIbHBIX KUCIOTHBIX areHTOB
JeTUIpaTaIy, MUKIH3aIuu, cimuBadus (Gpocdarsl, KPEMHUEBBIE KUCIOTHI) U
BbIJIETsAtoNIKCS Heroproune ra3el: H20, CO2, NHs.

Cormacno craggapry ['OCT 16363-98 “CpenctBa Orse3amutrHbie s
JIPEBECUHBI” OrHe3alluTHas 3(PPEKTUBHOCTh XapaKTepHU3yeTCs IOTEPEe MaccChl
00paboTaHHOTO 3aITUTHBIM COCTaBOM 00pa3iia JPEBECHUHBI P OTHEBOM UCIIBITAHHH.
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Jliist onipenieneHust oruecToikocTy antunupena All-6 Obu10 TPOBEIEHO HECKOIBKO
OTIBITOB I10 ONPEIEIICHNUIO TPYIIIBI TOPIOYECTH.

B derBeproi mase auccepranuu “TexXHOJOrds MOJTYyYeHUS] AHTUIIMPEHOB U
BOJHO-IMCIIEPCHOHHBIX KPacOK MOAU(GHUIHMPOBAHHBIX HA MX OCHOBE” IPHUBE/ICHA
pa3zpaborka >(pQEKTUBHOM  TEXHOJIOTMH TMOJY4YEHUs TeTepo(yHKIIMOHATIbHBIX
KpEMHUNCOEPKAIUX ~ OJUTOMEPOB U MOAM(PUKALUUA  BOAHO-TUCIEPCHOHHBIX
NOKPBITUM AHTUIIMPEHAMM HAa OCHOBE METACWIMKAaTa HAaTpUs C CTEapUHOBOM
KUCIIOTOM C a/UIyKTOM MOYeBHUHBI ¢ (OoCHOpHOM KHUCIOTOH M UX TEXHHKO
HKOHOMHMYECKOE 000CHOBaHME UX MPU BHEIPEHUU B ITPOU3BOACTBO.

TexHomornyeckass cxema IIOJYyYEHHMS OJMIoMepHOro anrtunupena All-1



B3aUMOJICCTBUEM METACUJIMKara HaTpUs CO CTEAPUHOBOM KHUCIOTOW M aJAyKTOM
MOYEBUHBI C POCHOPHON KUCIOTON MpeCTaBIEHA Ha pUC.7.

OCHOBHOM TIPUHIIMIT TIOJYYCHHUSI OTHE3AIIUTHONW BOIHO-AMCIIEPCHOHHOMN
KPAaCKH 3aKJII0YaeTcsi B MPUCOCAVUHEHHH AHTUIIMPEHA BO BPEMs IIPUTOTOBIICHUS
Marepuajia, 3apaHee IIOJYYEHHOI'O B3aMMOJCHCTBUEM MeETAacUIMKara Harpus CO
CTE€apUHOBOM KUCJIOTOM U aJTyKTOM MOYEBHUHBI C (hOCPOPHON KUCITOTOM.

HecMoTpst Ha CI10)KHOCTB penenTypbl BOAHO-AUCIIEPCUOHHBIX KPACOK,
TEXHOJIOTHS X U3TOTOBJIEHUS NPOCTA U MPUHIUIINAIBHO HE OTIIMYAETCS OT
TEXHOJIOTUU IIPOU3BOJICTBA AIMAJIEH U TPYHTOBOK, COAEPKALLNUX OPTaHUYECKUE
pacTBOPUTEH.

IM 2M 3M 4M

10X
5P 6P

Hrgy

HEAERGip oy KT

1M,2M,3M, 4M- MmepHUKH 7151 peakTUBOB; SP,6P - peakTopsl; 7A — cOOpHUK U
anmapar JJi1 OTTOHKU M30bITKa peakTUBOB; 8A - mpoMexxyTouHas eMkocTh; 9C,11C -
ucrnapurenu (cymmunka); 10X- xonoauibHIK
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Puc.7. IIpuHuMnuaabHass TEXHOJOTHYECKAas CXeMa MOJYy4YeHHUsl OJJUTOMEPHOIr0
antunupena All-1 Ha ocHOBe MeTacW/IMKaTa HATPUA C KapOOHOBBIMHU
KHCJIOTAMH U AJTYKTOM MOYEBHUHBI.

JIO OCHOBHBIX JTamoOB TEXHOJOTHYECKOTO IMpoLecca IPEABAPUTEIBLHO
BBITIOJIHSIFOTCSI TIOJITOTOBUTENIbHBIE PA0OTHI, B KOTOPHIX OCYIIECTBISETCS MOJTOTOBKA
COCTAaBIIAIOIIMX KOMIIOHEHTOB 110 COOTBETCTBYIOIIEHW pPELENTYPE.

[IpenmyiiecTBOM TaHHOM TEXHOJIOTUU SIBJISIETCS TO, YTO OHA pabOTaeT Npu
CTaHJAPTHBIX YCIIOBUSX, I€ IPUMEHAETCS MECTHOE U JOCTYIIHOE ChIPhE,



3aMEeHSIoIIEe UMIIOPT. ITO OOCTOATEIBCTBO MOJIOKHUTEIBHO BIUSIET Ha MPOIECC
NOJTyYEHHUsI OTHE3alUTHON BOAHO-AUCIEPCUOHHON KPacKy, YTO IPUBOIUT K
YACUIEBICHUIO CE€0ECTOMMOCTH MOJIy4aeMOi MPOIYKIIMH U TOBBIIIEHUIO PUOBLUIH.
Buenpenue 310t paboThl ciOCOOCTBYET MOTYYEHUIO HOBOM OTHE3AIUTHON BOTHO
JTUCIIEPCUOHHOM Kpacku ¢ Mmonupukaiem antunupena All-1 kpemHuit opranndeckon
OJIMTOMEPHON KOMITO3HUIIMM Ha OCHOBE METACUJIMKaTa HATPUs CO CTEapUHOBOM
KHUCIIOTOM ¥ C aJ;TyKTOM MOYEBHHBI C (OCHOPHON KUCIOTOH.

DxoHOMHYECKUH 3PPEKT OT BHEAPEHUS pa3pabOTKU TEXHOJIOTUN TPOU3BOI
CTBa KPEMHUNCO/IEPKAIIMUX OJTUTOMEPHBIX aHTUITUPEHOB IPU MOAU(PUKAILIUY B
BOJIHO-JMCIIEPCUOHHBIX Kpackax Ha jJakokpacodHoM 3aBosie OO0 «ORIGINAL
COLOR MIX» cocraBun 120 MIIH. CyM B TOZ.

PesynbraThl JaHHOTO HCCEA0BaHUS 00ECIIEUNBAIOT NalibHENIIEE pa3BUTHE,
IPOU3BO/ICTBA KPEMHUMOPraHUYECKUX COETMHEHUH U IIUPOKO MACIITaOHOTO UX
NpUMEHEHUs B CTPOUTEIBHBIX MaTepuanax PecnyOnuku Y30ekucras.

3AKIIFOYUEHUE
Ha ocHOBaHMM U3BECTHBIX TEOPETUUECKUX MOJIOKEHUIN U TPOBEICHHBIX
AKCIIEPUMEHTATIBHBIX UCCIIEIOBAHUMN OBLIN MOTYUYEHBI CIEAYIOIMNUE PE3YabTaThL: 1.
[TonyyeH aHTUIIMPEH B IPOLIECCE B3aUMOAECHCTBHS HATPUEBOTO KUAKOTO CTEKIIA C
aJTyKTOM MOYE€BHUHBI, (HOCPOPHOI KUCTOTHI U KAPOOHOBBIMU KHCIIOTaMH B BUJIE
CTE€apUHOBOM KHUCJIOTHI IPH PA3IMYHBIX YCIOBHUIX U COOTHOIICHUSIX PEareHTOB. 2.
Meronom UK-cniekrpockonuu, AMP- CIEKTPOCKONINH U AIIEMEHTHBIM aHAJIN30M
OTIPEJICJICHBI COCTAaB U CTPYKTypa 0Opasyromuxcs onuroMmepoB. 3. OnpeneneHs
ONTUMAaJIbHBIE YCIOBUS CUHTE3a OJINTOMEPOB U UCCIIEIOBAHBI UX OCHOBHBIE
(U3HKO-XUMHYECKHE CBOMCTBRA.

4.  BbIABIEHO, 4YTO  CHHTE3UPOBAHHBIE  OJUIOMEPhl HAa  OCHOBE
KPEMHHUICONIEPKAIIET0  COEAUHEHUS]  HEOPraHMYeCcKOoro IOJMMepa  CHUJIMKara
B3aMMOJICHICTBUEM C OPraHUYECKUMH COCIUHEHUSIMHU, CONEp KAIIUMU KapOOHOBBIC U
SMOKCUHBIE TPYIIbI, 00pa3yloT TeTepodyHKIIMOHAIBHBIN KPEMHUNCOIEPKAIINUN
OJIUTOMED.

5. C ucnons3oBanueM MK-crnekrpockonuu, nudpepeHnraibHON CKaHUPYIOIIEeH

KaJlopuMeTpuu, AuddhepeHInaIbHO-TEPMUUECKOTO aHAIN3a U T.JI. UCCIeI0BaHa

UHTHOUPYIOIIAsi aKTUBHOCTh CHHTE3UPOBAHHBIX OJIMTOMEPOB B PEAKITUSAX IECTPYKIIUU
I19 u B/l nokpertuii. [Tokazano, uro ux Beeaenue B 119 u B/I
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IIOKPBITUSL TOPMO3UT IIPOLECCHl TEPMOOKHUCIUTEIBHOW AECTPYKUMUA M MOBBIIIACT
TEPMOCTOMKOCTh. YCTaHOBJIEHA 3(P(PEKTUBHOCTh WX AHTUIIUPEHHOTO JCUCTBUS HA
MPOIECCHl TEPMUYECKON U TEPMOOKUCIUTENBHOM AecTpykuuu 113 u B/ mokpsiTHii.

6. AHaJIW30M AHTUIUPEHHBIX CBOWCTB KPEMHHMHCOIEPKAIIUX COCIUHEHUHN
YCTaHOBIIEHO, YTO Marepua, COAep KAl TAKOW aHTUITUPEH, TIPU TOPEHUU 00pa3yeT
OIUIABJICHHYIO IUICHKY, KOTOpasi OTPaHU4YMBAET JOCTYII KUCIOpPOAa K IOBEPXHOCTU. B



PE3YIbTAaTe, 4aCTh TCILJIA PACXOAYCTCS HA IVIABJIICHHUC AHTUIINPCHA.

7. P33p36OTaHBI HOBBIC KOMITO3HUIIUN U TCXHOJOTHYCCKUC PCIKUMBI IMOJTYICHHA
MaTcpruajioB Ha OCHOBC HCCIICAYCMBIX erMHHfIOpFaHHqCCKHX ,2106aBOK, OIIpcaciicHa
UX B3aUMOCBSI3b CO CBOMCTBaAaMHU MMOJIy4acMOro 3alluTHOTO MaTcpualia. Taxxe
YCTAaHOBJICHA B3aNMOCBA3b CBOMCTB moJrygyacmMoro BOAHO-AUCIICPCUOHHOTO
AKPHUJIOBOTO ITOKPLITUA C COCTABOM KOMITO3UITHUH.
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INTRODUCTION (abstract of PhD thesis)

The aim of research work is the creation of the technology of obtaining fire
retardants on the bases of heterofunctional siliconcontaining organic compounds for



polyetylene and water-dispersed paints.

The object of the research work: silicates, carbon acids, haloidepoxides, siloxanes,
amines, phosphates, borates.

Scientific novelty of the research work consists in the following: It has been
founded that the critical value of length of hydrocarbon radicals holding various
elements (nitrogen-, fluorine-, boron-, phosphorus- ) in the formation of
siliconcontaining oligomers depends on the indicators of concentration amount, and
thermal properties of polyolyphines and covers depend on the amount of silicon atom;

effective modification methods of properties of polyolyphines and covers due
to the bonding of various radicals to silicon atom have been created; directed control
of ignation and combustible processes of polymers and composition materials based
on local raw material silicate resources in the determination of key factors has been
established;

technology of bonding of galogenoepoxide monomers, corbon acids and amine
groups with silicates on the nucleophil exchange reactions of siliconcontaining
oligomer fire retardants, epoxide groups with hydroxyl groups has been developed;

modification technologies of nitrogen, phosphorus, fluorine and silicon
containing heterofunctional oligomer fire retardants, hydrophil and hydrophob
compounds - containing polyolyphines and water-dispersed systems have been
developed.

Implementation of the research results. On the scientific results gained on
the creation of the technology of obtaining thermostable, fireproof, siliconcontaining
oligomers:

technical standards for obtaining developed fireproof water-dispersed pain have
been approved by the agency "Uzstandart" (TS 15125718-001:2016). The technical
standard allows to the replacement of the imported fire retardants being used in the
technologic process by fire retardants obtained on the bases of siliconcontaining
oligomers;

in agency on intellectual property the patent of the Republic of Uzbekistan (Ne
[AP 04813 2013y.) for the method of obtaining fireproof water-dispersed paints
modified with siliconcontaining fire retardant has been received. The method offered
in the patent allowed to obtain fireproof water-dispersed covers;

manufacturer technological regulations for the produced siliconcontaining fire
retardant FR-1 and fireproof water-dispersed paints obtained on the basis of FR-1 has
been developed (certificate Ne 131 by OJSC «ORIGINAL COLOR MIX» vanish and
paint manufacturer , July 27, 2017.). The technological regulation allowed to the
replacement of the imported fireproof water-dispersed paints and their additional
components by the fire retardant obtained on the bases of sodium metasilicate,
stearine acid and phosphorus acid and carbamide inclusion complex;

43
produced FR-1 brand fire retardants have beeen introduced into the

manufacture of fireproof water-dispersed pains and polyethylene pipes (certificate Ne
MA-01/03-1925 by JSC "Uzqurulish-materiallari", September 6, 2016). As a result,



the replacement of the imported fire retardant has been attained by the produced
siliconcontaining fire retardant.

The structure and volume of the thesis. The dissertation structure consists of
the introduction, four chapters, the conclusion, the list of the used literature and
appendixes. The dissertation volume consists of 120 pages.
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