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Huccepraiust  xumosick  TOIIKEHT  KUME-TEXHOJOTMs  MHCTUTYTH  Xy3ypHJaru
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KHPHUI (JIokTOpaHK quccepTanusacd AaHHOTALMACH)

Juccepranms MAaB3YyCHHMHI J0JI3ap0JIMTH Ba 3apypMATH. XO03UPIU
BaKT/Ja )KaXOHHUHT KUME Ba HEPTh-KUME CaHOATH PUBOXKJIAHTaH MamJlakaTiiapuia
MeTaJljIap KOPpO3UsACH HaTHKacula €TKa3WiIaJuraH 3apap Uiad yuKapuiagurad
MeTaiap MWK  MUKIOpUHUHT 20 QoumsuHM Tamkun Kuwiaau. HMooiad
YUKAapUIIHU  sHajJa KEHTFaWTHpUII  pexajapu Ba UOUIA0  YUKAPYBUYU
TAlIKWIOTJIADHUHT  MOJEPHU3alMs  KWIMHUIIMAA  V3-Y3uJaH  HOJUMEP
MaTepuayiapd Ba METAJUIAPHUHT XHU3MaT KWW JTOMPACUHU OLUIMPHUII MyaMMOCH
Keano qI/IKMoK,ual.

Pecny0nnkaMu3 MyCTaKWIITMKKA SPUILNTAHAH KEHUHTU HWWiapaa KUIUIOK
XYKaauruaa, Maulliiid Xu3MaT Ba HIUIA0 YMKapUIIJa MIUIATHIYBYA MeETall
TpyOanapHH KOppO3UsaH acpaml OyiinMya KEHI KaMpOBJIM TaaOupiiap amaira
omupuin0, Oy HyHanmmmaa, xxymiaaaad, cUpaTin UHIMOUTOpIIap MIUTA0 YMKAPHILL,
yJIapHU KOppo3usAra KaplluM Kypaliuiyia Ba IOJIMMEP MaTepHAJTIapUHHUHT
JKCIUTyaTallMOH JIaBpUHU y3alTHpUINAA KyJUlalga MyalsH HaTwkajlapra
SPULLAIIIN.

Byrynru kyHpaa ’kaxoHJa MHTHOMTOpPJApHU HILIA0 YMKApUILIAA XO3UPTHU
KyHJa acocuil xoMm amé cudaTuaa NUPUAMH acociaph, KyWH Ba IOKOpHU
MOJIEKYJIady OUPHUKMAJIapHUHT aMHUHJIApM Ba OKCHAMHHJIAPH, CHUHTETUK &F
KHCIIOTAJIApH,  FOKOPH  MOJIEKYJadd  CIHpPTJIAp,  XHWHOJMH  acoCIapH,
MMHJI030JIMHIIap, TUOMOYEBMHA Ba YypOTPONUH Xocujanapu, ¢ocdop TyTran
OupUKManap XaMmJla CHHTETUK KaydyK MIUIa0 YMKapHILIa XOCHI OYiIran Kymmumya
MaxcyJIoTJIap, KOKCOKMME Ba HepT KuME Mmaxcyiorinapu unuiatwiagu. Ly
Makca/Jla MHrTMOUTOp Ba aHTUOKCUJAHTIIAPHUHT SIHTU TYpJIApUHU sSpaTUIl Oyiinya
KYIITMHA WJIMUK-TQAKUKOT HIuiapy onubd OopuiMoknaa. Kynnanunaérran
MHrUOUTOpIapra OynaraH TamaOHUHT YcUO OOpHILM, €TaK4YM TEeXHOJOoTrusjapra
acocjaHraH YyHMBEpCal HHTHOUTOpPJApHU SpaTHUIl Makcaara MYBOQUKIUTHHU
kypcatanu. Kentupwiran MyaMMOJapHM Xal KWIMILAA SHCM XOMameénap Ba
HaHOTEXHOJIOTHsUIap acocua Tajnad 3TUIraH XycycusrTiapra 3ra Oyarad oJIiroMep
TapKUOJIU MHTMOUTOPIIAPHU OJIMII TEXHOJIOTMSICUHU SIPATUI Ba MIUIA0 YMKAPHIL
70J13ap0 MyaMMoJIapIad Xuco0IaHau.

V36exucron Pecny6mkacu Ipesuaentununr 2010 iinn 15 nexabpaaru ITK-
1442-con  «V36ekucToH PecryONHKACHHUHT — CAHOATHHH  PHBOYIIAHTHPHII
ycrynnapu tyrpucunarm» Ba 2009 wun 12 maprtmaru 11K-1072-con  «Kumé
CaHOATH KOPXOHAJApUHU MOJEPHU3AIMS KUJIUII, TEXHUK Ba TEXHOJIOTMK KalTa
AKUXO03JIALI JACTypU TYFPUCUAANTH KapopJiiapu xamaa Ma3Kyp (aosusTra Teruiuuiu
Oomka MebEPUM-XYKYKHH XyXoKaTiapja OenrwiaHnran BasudaiapHu amalira
olMpuIIra ymoy auccepraiuus TaAKUKOTH MyalsiH Japakaia Xu3MaT KUIaIu.

TaakuKOTHUHT pecny0uKa ¢aH Ba TEXHOJOTUSLUIAPU PHUBOKJIAHUIIHU-
HHMHI YCTYBOP HYVHAJMILJIApUra OOFJIMKJIUIH. Maskyp TaIKUKOT peciyOiauka
¢an Ba TexHonorusap puBoxiaaHUIUHUHT VII. «KumEBmii TexHonorust Ba HaHO-
TEXHOJIOTHSD) YCTYBOp HyHanuimura MyBopuK OakapuiraH.

! MiBanoBcxkuii B.H. TeopeTHueckue 0CHOBEI IPOLECCa KOPPO3HH HedTEIPOMEICIOBOro 06opynoBanus / XKypHai
Wmwxenepnas npakruka. 2010. Ne6. —C. 4-14.



Juccepranus MaB3ycu Oyiin4a XOpHKUM HIMHH-TAIKUKOTJIAp mapxnz.
AHTHOKCHUJIAaHTIap Ba KOPPO3Usi MHTHUOUTOPJIAPUHKM CHUHTE3 KHWIMII Ba aMajueTra
YKOPUM KUJIMILTA UYHAITUPUIITAH WIMHUM WU3JIAaHUIIIAD KAXOHHUHT €TaK4Yd WUIMHUU
TaJKUKOT MapKasjiapy Ba OJIMM TabJIUM MyaccacajapH, kymiaaa, University of
Arizona (CILIA), Aston University (Aurims), Slovak University of Technology
(Crnosaxkus), Chonnam National University (Kopes), Technical University of Lodz
(ITompmia), Indian School of Mines (Muaus), Universidade de Sao Paulo — USP
(bpazunmus), Yunnan University (Xwuroit), Southwest Petroleum University
(Xwuroit), X.M. bepbexoBa nommu Kabapawno-bankap maBmat yHHUBEpCHTETHIA,
(Pocus), Kozon naenatr texnonorusi yauBepcuteruna (Poccust), TomkeHT Kumé-
TexHoIorus uHCTUTYTHAA (Y36eKHCTOH) OIHO GOPIIMOK/IA.

AHTHOKCHJIAaHTJIMK Ba MHIHOWpiall  XycycuaTiapura dra Oyirad
MaxCyJIOTJIap OJMII Ba aMaluérra KyJuUlalra ouJl >KaxoHJa oiaud Oopuiaérran
TAIKUKOTIIAp HaTWKACHIAa KaTop, KymJajaH, KyHujaru WIMUANA HaTWKaiap
onuurad: [IBX HuHr Tepmuk necrpykiusicuga Irganox E unuia® uukapuiiga
kyutanuirad (CrioBakusi TEXHOJIOTHSI YHUBepcuTeT, CIOBaKMs); SHTU TOJIUMED
aHTUOKCUJAHTIIap oyl TexHosorusicu sipatmwirad (Chonnam National University,
Kopes); 1,2,2,6,6-meHTaMETUIITTUTICPUTUH Ba BUHWJIAIIETAT acocuza
AHTUOKCUJAHTJIAp SpaTWIraH Ba MOJUMEPIAPHUHT (POTOCTAOMIM3AIUSACH A
kyutanunrad (Universidade de Sao Paulo — USP, Bpazunus); Tpuaszon xocunanapu
nynariap y4yH KOppo3us HMHrubutopiapu cudaruaa kymwianuiarad (Yunnan
YHUBEPCUTETH, XUTOW); UMUAA30JIMH Ba YHUHI XOCWJIAJIapy MUUIA0 YMKWITaH Ba
nynaTHu uHruoupnamaa Kymuianuiarad (Southwest Petroleum University, Xutoi);
AHTM a30T- Ba (ochopTyTraH aHTHOKCHUIAHTIAP OJIUII TEXHOJOTUACH HIILIA0
yukapuwirad (X.M. bepoekoBa Homim Kabapauno-bankap naBiaT yHHUBEPCHUTETH,
Poccust); siHrm  a3or- Ba  (QochopTyTraH aHTHOKCHJAHTIAP Ba KOPPO3Us
UHTHOUTOpJIapU sipaTwiiraH Ba amanuérra skopuid kwimHran (Koszon naBnar
TEXHOJIOTUS YHUBEpCUTETH, Poccus).

JyHnéna mnonuMepiapHUHT OapKApOPJIUTHHU OIIMPUILI Ba METAJIApPHU
KOPpO3UsIIaH  XuUMosutaml — Oyinuya Kartop, O>KymuslaJaH, KyHugaru yCTYBOpP
HyHanummapaa TaakKuKoTiap oaud OOpuiIMOKma: TapkuOuma a3oT-, ¢ocdop- Ba
OJITUHTYTYPT TYTTaH UHTHUOWUTOPJIAPHUHT SIHTU aBJIOJUHU SPATHUII; AHTUOKCHUIAHT
Ba KOPPO3USI MHTHOUTOPJIAPUHU OJIMII YCYJUIAPUHU TaKOMUJUTAIITUPHUII; a30T- Ba
dochopTyTran OUPUKMANAPHUHT HHTHOMpIAIl XYCYCHUSTIAPUHU  aHUKJIALI;
Maxcyc xoccara sra OyiaraH TapkuOuja a3or- Ba QocdopTyTraH (pparMeHTIn
AHTUOKCHUJAHT Ba KOPPO3UsI HHTUOUTOPIAPUHUHT STHTH TypJIapUHU OJIMIIL.

MyaMMOHMHI YPraHWITaHJIMK JAapaxacu. /[yHéna aHTHOKCHIAHTIIAp Ba
KOPpO3Wsi HWHTUOUTOpPJIADMHM CHUHTE3 KWIWII Ba SpaTUIl Xamjia YJIapHUHT
xoccanapunu ypranui 6yiimua H.M. DOmanyan, '.E. 3aukos, FO.A. IInsanHukos,
A.T. JIxamunos, O.C. MaxcymoBa, A. Hkpamos, 3.A. Tamxuxomxkaen, X.U.
Ak6apoB, M.I'. Myxamenues, 3.3. MupBanueB, A.K. Mukuraes, H.A.

Huccepranuss  Map3ycH  OyiMda  XOpWXKMHA — WIMHHA-TAOKUKOTIAap  Imapxu:  https:www.aston.ac.uk/;
https:www.arizona.edu/; https:www.stuba.sk/;  https:web.chonnam.ac.kr/en/; https://www.p.lodz.pl/ru;
https:www.ismdhanbad.ac.in/student/placement/; https:www.usp.br/; https:www.ynu.edu.cn/english/;
https:en.swpu.edu.cn/; https:www.kbsu.ru/ Ba 6omika manGanap acocuaa UiIad YUKUITaH.,
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MyxkwmeneBa, E.H. Uepe3zoBa, M.M. Myp3zakanosa, C.}O. byxapos, Kamal Afzali.,
Sumit Kumar., Hegazy M.A., Lin Wang Ba OoIlKaJapHHHI HJIMHHA TaIKHKOT
WIIUIAPU ACOCUM YPUH TYTaJIH.

AHTHOKCHJIAaHTIAp Ba KOPPO3UsI MHTHUOUTOPJIAPUHU OJIUII TEXHOJOTUSICUHU
PUBOMIIAHUIIIMIATH aCOCUM MYHaNUIUIapu a30T, ONTHHIYTYPT Ba ocdop Tyrran
OpraHuk OWpUKMaNap acocHujard MaxcyJoTiapra WyHanTupuirad. byHnan
TalIKapu, MaBXKyJl UTHTUOUTOPJIApPHU KUMEBUHN Y3rapTUPHUII OPKAJIM SIHTH camapaliu
ankuin(3,5-nu-mpem-6ytun-4-runpoxcudenmn)pochoH KHCIOTaCH Ba YIApPHUHT
METalJl  KOMIUIEKCHIapu,  ankui[monu(3TuieHokcu)]pochopun  mupuau,
ankuiI| moau(3TusieHoKcn ) Jhochopun XHUHOJIUH Ty3Japu acocujiaru
MHTHOUTOPIIAPHU OJHII OYHHYa UIIUTap amalra OMIMPUIITaH.

NnMuii Ba aMamvii MWOUIAHMAJApHUHI 3aMOHABHM Tap3/ia IOKCAJWIIN
MOJIUMEPIAPHUHT OapKapOPJIUTHMHU OLIMPUII XamjJa MeTaJUlapHU KOpPpO3usiaH
XUMOSUTAIIa WMIUIATWIAUTaH SIHTH OJMIOMEP TapKUOJIM aHTHOKCHUIAHTIAD Ba
KOPpO3Wsl WHTUOMTOPJIAPUHUA CHUHTE3 KWIMII Ba YJIapHHU SpaTUIl WYiIuaaru
TaJKUKOTIIAPHU amalira OLIMPHII J0J3ap0 Xamja WIMUN-aMalvil axaMusTra sra
XucoOJaHaIu.

Juccepranuss MaB3yCMHMHI JUcCCepTANMS 0a)KapUJIraH OJIMH TabJIUM
MYaccacaCMHMHI WJIMHUI TAAKMKOT UILIapH OujIaH 0oFaMKInru. J(uccepramnus
TaAKUKOTH TOIIKEHT KUME-TEXHOJIOTUS MHCTUTYTUHUHT WIMUN-TAJAKUKOT UILIapU
pexxacuHuHr XIII No5-05 «Maxamnuii xoM-ami€nap acocujaa SIHTM camapain
AHTUOKCUJAHTIIAp  SPAaTUIl Ba yJapHU TMOJMAITWICHHHUHT TEPMHUK  Ba
TEPMOOKCHUJIJIAHUIII JECTPYKIUACUHM TyXTaTuiiaa kymiamn (2006 i) Ba XII
Nel12-06 «Maxamnuii xoM-aménap acocuja SIHTU camapaliyd OJMIoOMep KOPpOo3usd
MHTUOUTOPJIAPMHU MILIA0 YMKUII Ba Kysutam» (2007 i.) MaB3ycuaaru Xyxaiauk
HIAPTHOMAJIAPU  XamJa “Vakumécanoar” AX Komugard TOIIKEHT KHUME-
TEXHOJIOTUS WJIMHA TaJAKAKOT MHCTUTYTUHUHT WIMHH-TaAKUKOT HIUIapU
pexxacuHuHr A12-005 «Maxannuii XxoM-amiénap acocuja ssHr'u caMapayii KOppo3us
WHTHOUTOPJIADUHU OJIMIN Ba ynapHu Kysutam» (2015-2017 iit.) maB3ycumaru
aMaJiiii Jjoiiuxa goupacuia Oakapuiras.

TaaKMKOTHUHT MaKcaau TapkuOuaa a3ot, pocdop Ba OATUHTYTYPT TyTraH
oJIMroMepiap/aaH Kyn (QYHKIHMSUTM aHTHOKCHAAHTIIAP, KOPPO3Us MHTHOUTOpPIIApU
OJIMIII TEXHOJIOTHSJIAPMHHU HIIIJIA0 YMKHIIIaH HOopart.

TaakukoT Bazuganapu:

nojauMepiap OapKapoOpJMIMHU OIIMPYBUM XaMmJa MeTauiap KOPpO3UsicU
)apaCHUIard peakysuiapa HHruOUPIIOBYN cudaTria UIITHPOK 3TaIUTaH TapKU-
Ouga Oup KaHya aKTUB MapKa3zdu OWUpUKMAajap OJMIIHUHT  ONTHUMA
IapOUTIIAPUHU aHUKJIAII;

CUHTE3  KWIMHTaH  OJIMIOMEp  aAHTUOKCHJAHTJIAp  Ba  KOPPO3Hs
WHTUOUTOPIIAPUHUHT (PU3HK-KUMEBUHN XOCCATAPUHU Ba TY3WJIUIITUHU aHUKJIAIIT;

OJIMHTAaH KYITUMYIAPHUHT TIOJIMMEP Ba METAJUT MaXCyJIOTIAPUHUHT (PU3UK-
KUMEBU Ba MEXaHUK XOCCAJIApUTa TAbCUPUHU aHUKJIAIIT;

MaxaJuIiid XoM-amménap acocua TapkuOuaa a3oT-, ONTHHTYTYPT- Ba pochop
TyTraH (parMeHT/Id OJIMTOMEP aHTHOKCUAAHTIIAP Ba KOPPO3Us UHTHOUTOPIAPUHU
OJIMII Ba KYJUIAI TEXHOJIOTUSITIAPUHA SPATHUIII.


http://pubs.acs.org/action/doSearch?text1=Kumar+Sumit&field1=Contrib
http://www.hindawi.com/23726791/

TaaKMKOTHUHT 00BEKTH TOCCHIIOJ, SUXJIOPTUIPHUH, AJUTAI OUpHUKMAaap,
MOYEBMHA Ba MEJAMHMH aJJyKTH, aMMOHHMU auruapooptrodocdar, QopmainuH,
NOJIMATUIICHTEpEePTAIATHUHT JECTPYKTUB MaxCyJOTIapu, TUMETUiATepedTanar Ba
MOJIMATUIICHIIOMAMUH.

TaagKMKOTHUHT TPeIMeTH TOCCUIIOJHUHI OJIMTOMEPIU XOCHJIaJapH,
noymMeTuiaeHu(Tuo )amunodocdarnap, au(tuo)amuaodocdariap Ba SIUXIIOP-
TUPUH OJIMTOMEPIIapH, AUMETIIITepedTanaT OuiaH NoJUITUICHIIOIUAMUH OJIUTO-
MepJiapH Ba MOJIMKANPOJIAKTaM aCOCHUIAru KOMIO3UIUSIIAPH.

Tagkukor ycymiapu. [ucceprammsga VYb-, HWK- Ba 'H gMPp-
cnekTpockonusi, auddepeHnan TEePMHUK, Macc-XpoMmoTorpadus Ba DJIEMEHT
TaxJIWJUIApH yCyJutapuaan (poiganaHuiras.

TagKNKOTHUHT MJIMUI SHTWIMTY Kydugaruiapiad uoopar:

TOCCUIIOJTHUHT OJIMTOMEP TApKUOIU XOCHUJlanapy, MOJIUMETUIIEHIU(THO)-
amugodocdatiap, AIUXJIOPTUAPUH Owian mu(tro)amugodocdatiiap
OJIMTOMEpJIapH Ba TUMETUITEpPEPTATATHUHT MOJUITUICHIIOIMAMUH OUJIaH OJHUTO-
MepJIapu acoCHUJIard OPTaHUK KUMEBUHN KYIIMMYATAPHUHT (GU3UK-KUMEBUN X0CCa-
Japy Ba TY3WIUIIW aHUKJIAHTaH;

omuurad N-, S- Ba P-cakyioBuu oJMromep WHTHOUTOPJIAPUHUHT TOJIMMEP
MaTepuaiap Ba METAUI MaXCYJOTIApUHUHT (U3UK-KUMEBUH Ba MEXaHHK
Xoccajapura TabCUpH aHUKJIAHTaH;

TOCCHIION acOCHJIa CHUHTE3 KWJIMHTAH OJIMTOMEPJIN AHTHOKCHIAHTIAPHUHT
adpdexkTuBaUTH (HEHONM acocujard uNUIad YMKApUILNIA KEHT KYJUTaHWIaJuraH
AHTUOKCUJAHTIIAp OWjIaH TaKKOCJIAHTaH Ba YJIAPHUHT cudaT Ba MUKIOP TabCHPH
Ba KUMEBUI OoFmapaaru GapKiapu acoCIaHTaH;

OJIMHTAH OJINTOMEP TapKHUOJIM KOPPO3Wsl MHTHOUTOPJIIAPUHUHT MeTayuiapiaa
XJOPUA Ba Cyldbpua KWCIOTa MYyXUTIApHWIard WHTHOWpIAII —Xoccajaapu
aQHUKJIAHTaH;

METaJUIapHU KOPPO3HSAaH XHMOSUIOBYM OJIMTOMEpP TapKUOIM KOPPO3US
UHTHOUTOPJIADUHU  XaMmJa T[oJuMepiiap OapKapOpJIUTHHU  OIIUPHII  yUyH
AHTUOKCUJAHT MaXCYJIOTIAPUHU OJUII TEXHOJIOTUSIIApU SIPATHIITaH.

TagKUKOTHUHI aMaJInii HATHIKACH.

TOCCUTIONTHUHT AIUXJOPTUAPUH Ba aUIMITYyTraH Oupukmanap OwiaH
OJINTOMEP TAPKUOIM aHTHOKCUIAHTIAPUHY OJTUII YCYJIN UITUTA0 YUKHUIITaH;

TapKUOWIa a30T, ONTHUHTYTYPT Ba (Gocdop CaKJIOBYM OJIUTOMEP KOPPO3US
WHTHOUTOPJIAPUHU OJIUII TEXHOJIOTHSCH SPaTHIITaH;

OJIMHTAH OJIMTOMEpP aHTHOKCHUIAHTIAp Ba KOPPO3US HWHTHOMTOPIApU
MOJTUMEP KOMITO3UIMSIIApY Ba CYB ailflaHMa MeTaul TpyOamap OapKapOpiIUTHHU
Xamjia SKCIUTyaTallioOH XOCCaJapUHU OIMPHUIITN KYPCATHIITaH;

MaxXaJUTHid XOM-aménap acoCHia OJIMTOMEp aHTHOKCHAAHTIAp Ba KOPPO3US
WHTUOUTOPJIAPUHY OJIUII Ba yJIApHU KYJUIAIl TEXHOJOTUSACH UITUTA0 YMKUIITaH.

TaakukoT HATHKAJAPUHMHI HIIOHWIW M. CuHTE3 KWJIWHTaH
OMpUKMAaNapHUHT TY3WIMIIM Ba TapKuOM 3aMOHaBHil (UMK Ba KUMEBHI
ycymnapaan (GOWJAIaHWITAHIUTH Ba OJWHTAH HaTWkKajgap uWOuiad YuKapuil
aMaTuETUTa MOCITUTY OMJIaH W30XJIaHAH.



TagKuKOT HATHKAJTAPUHUHI WIMHHA Ba aMaJMi axXaMUATH. TaakuKOT
HATWKAJIAPUHUHT WIMHI axaMUsATH MaXaUIMi XOM-alénap: rocCUIo, MOYeBUHA,
THOMOYEBHMHA, aMMoHuiopTodocdar, mnomudTUIECHTEPEPTAIAT JUAMUIIAPU
UIITUPOKUJIA SIHTH OJIUTOMEpP aHTHOKCUIAHTIIAp Ba KOPPO3US MHTUOUTOPIAPUHU
OJIMII  yCyJUlapu,  CHHTE3HMHI  ONTUMal  IIApOWTIApU  TakiIuQuapw,
AHTUOKCUJAHTIIAp Ba KOPPO3Usi MHTMOUTOPJIAPUHUHT WHTHOMPIIOBYM XOCCaJapH
(GaoJTUTMHU  OIIMIIK KOHYHHUSTIAPUM Ba SHIM HWHTHOMPJIOBUM KyIIMMYalsiap
oJIMIIAA KYJIIam OujiaH U30XJIaHau.

TagKUKOTHUHT aMaiiii axaMUSTH TOCCHUIOJ, MOYEBHHA, THOMOYEBHUHA,
amMmMoHuopTodocdar, moaudITUICHTepeTaIaT AUaMUIAPH ACOCHAA OJIUTOMEP
AHTUOKCHUJAHTJIap Ba KOPPO3UsS MHTHOUTOPJIApU MILIA0 YMKUIL, YIapHU MOJTUMED
Marepuaiiapy OapKapOpJIMTMHU OLIMPHUIIIA Ba CyB TabMHUHOTH TH3UMJIApHJIA
Xamja ailllaHMa CyBJIapja, IIYHUHTACK, MOJIUMEP MaxCyloTiIapy UILUIad YMKapuIl,
HeTh Ba ra3 KUMECH caHoOATIapuaa KYyJUlall; KYJUJIAHWITaH OJUTOMEp
AHTUOKCUJAHTJIAD Ba KOPPO3UsS HMHTUOUTOpJIAPUHMU OJUII Ba yJIapHU KyJulail
TEXHOJIOTUSJIAPUHU UIILIA0 YMKHUIITA XU3MAT KUJIA U,

TaagKuKOT HATHKAJAPUHMHI KOPUIT KUJIMHMIIM. OIuroMep TapKuOIU
AHTUOKCUJIAHTJIAp Ba KOPPO3Us MHTUOUTOPIAPUHM OJIUII Ba YJIAPHU CUHTE3 KWJIUO
OJIUIII TEXHOJIOTHSICH Ba KYJUIAHUJIUINM OViuda OJMHTaH WIMHUN HaTKajiap
acocuaa:

AHTUOKCUJAHT XOccacura sra OYiraH OJMroMep CTaOWIM3aTOPHH OJIMII
ycymura Y36ekucToH Pecry6imkacu VIHTeNIeKTyal MYJK —AareHTIHTHHUHT
uxtupora narentu onuHrad (IAP 04208, 2010). Ma3kyp uxTupora narept Kopu
camapara sra OyiaraH aHTHOKCHUJIAHT OJIUIII UMKOHUHU Oepaiu;

OJUTOMep KOPPO3Ws MHTHOMTOPMHM ONIMII yCyJHra Y36ekucToH Pecry6-
mukacu WHTemnekTyan MyJK areHTJIMTMHUHT UXTHpora nareHtd ojuurad (IAP
03969, 2009). Ma3kyp UXTHpOra MaTEHT METalap KOPPO3USICHHU OJIIMHU OJIUIII
UMKOHUHHU Oepajiu;

3aHIMIAII OJUIOMEpP MHTMOMTOPHMHH ONHIN yCyJiHra Y30eKucToH Pecry6-
mukacu WHTemekTyan MyJK areHTJIUTMHUHT UXTHpora mareHtd onuurad (IAP
03613, 2008). Ma3kyp MXTUpOra MaTeHT MeTa/UIapHU 3aHTJIAIaH Ba I03achia
Ty3JapHA WHFUIUIIHHUHT OJITMHU OJIUII UMKOHUHU OEpaJiu.

Nmma®  9yukuiarad — OJUTrOMep — aHTHOKCHIAHTIAp  Ba  KOPPO3US
MHrHGUTOpIapy «Y3KkuMEcanoat» AYK KopXoHaIapHIa MOIMMEp MaTepUAILIAPHHH
OapKapOpJIMTMHU OLIMPUIIJIa Ba CYB ailllaHMa cUCTEMallapuia KOppo3usra Kapiiu
KOPUM STUITAH («S}SKI/IMécaHoaT» AX guar 2016 wun 10 magaru 05-1522/M-
CoH MabiymMoTHoMacH). lloaumep kommosuuusuiapyuaa  KyJUlaHWJIAAUTaH
UHTPUJAUCHTHA OJUTOMEDP AHTHOKCHJIAHTTa aJIMAIlTUPUIN Ba CYB KYBYpJapuHU
XUMOsI Kuiuin /7 % opTuIvra SpUIIuIraH.

TagkukoT HATHKAJAPUHUHT anpodamusacu. TagKUKOT HaTWXKaJlapu
KylHujaru wiMui-amManuid amkyMmanmappaa, skymnanad, «Hedte Ba rasuum kaiita
WIUTAITHAHT 1013ap0 MyamMmonapu» PecnyOnvka WIMHNA-TEXHUK aHXyMaHHIA
(Byxopo, 2009); «Y36ekucTon Pecry6uKacH MyCTAKWINK HHUIAPHAA TOF-KOH
METAJLTyprusl COXacuaa TEXHUKA Ba TEXHOJIOTUSHUHT NEPCIEKTUB PUBOXKIIAHUIIIK)
PecnyOnuka wnmuii-texuuk awxymanuga (Hasowmit, 2011); «Ilomumepnap
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KMMECUHUHT 3aMOHaBHi Myammonapu» 7 - Caskt-IletpOypr €m onumiaap aHxy-
manuga (Cank-Ilerpoypr, 2011); «Tof-koH MeTalTyprusi coxXacu 3aMOHaBUMI
TEXHUKA Ba TEXHOJIOTUSICHHUHT PUBOAUIIAHMIIM» VI Xankapo WIMHIA-TEXHUK
amxymanuna (Hasowuit, 2013); «AHaNIUTUK KUMEHUHT 10713ap0d Myammounapu» [V
Pecnybnuka unmuii-amanuii amxymanuna (Tepmusz, 2014); «KuméBuii TexHoI10-
TUSHUHT 71013ap0 Myammonapu» PecrnyOnuka wimuii-amanuii  aHXyMaHH]a
(byxopo, 2014); «Innovation-2014» Xankapo wiamuii amwxymanujaa (ToIIkeHT,
2014); «KoMmo3umuoH Marepusuiap OJIMIIHUHT MPOrPECCHB TEXHOJIOTHUSIAPH»
PecnyOnuka wunmuii-texuuk anxymanunaa (Tomkent, 2015); «Onuromepnap-
2015» V xankapo onuromepiap KuMecu Ba GU3NK-KUMECH MAKTAOMHUHT aH)Kyma-
Huga (Bomrorpam, 2015); «llomuMepmap Ba 3JIEMEHTOPTaHUK OWpUKMaIap
kuMécn» xankapo amxymanuga (Mocksa, 2014); «TamkuioTIapHUHT UMIIOPT
VpHUHM OOCYBUM MaxcCyJioTJiapra yTUIIa TexHUKa (annapuaa GyHaaMeHTan Ba
aMauil TaJKUKOTIIAp: MyaMMO Ba euuMJiap» WIMHA-TeXHUK amxymaHuzaa (Yoda,
2015); «Kumé danuHuHT n013ap0 MyaMMOJapyu Ba YHU YKUTHUIIAArd HHHOBAIIMOH
TexHoJorusapy PecnyOnuka wunmuii-amanuit amxymanuaa (Tomkent, 2016)
MaB3yJiapujard pecnyOiuka Ba XalKapo WIMHUN KoH(pepeHIusIapaa Mabpys3a
KYpUHUIIKIAa O0aéH dTUIITaH Xam/ia arpoOalusiad YTKa3uIraH.

TagKuKOT HATHXKAJTAPUMHMHTI 3bJOH KWINHHINM. /[rccepranus MaB3ycu
Oyiinua >xamu 37 Ta UIMUN UIIM YON STUJTAH, IyJapJaH 3 Ta UXTUPOTa MATEHT,
V36exncron PecryGmukacn Omuii  arTecTamysi KOMHCCHUACHHHHT —JOKTOPIHK
JUCCEPTALMSIIAPY ACOCUMN WIMHUKA HATMOXKAJIAPUHU YON ATUII TaBCHUS ATHITaH
unMuid Hampaapaa 17 ta makosa, KymiagaH, / Tacu pechnyOyivka Ba 7 Tacu
XOPMKUH KypHaAJIap/ia HAIllp 3TUJITaH.

JluccepTanMsHUHT TY3WJIMIIM Ba Xa:XkMHM. J(ncceprauus TapkuOu KUpUIL,
ontuta 000, Xynoca, QoiinanaHuwirad anaOuérnap pyWxaTd Ba WIOBAJIapAaH
noopar. {uccepraumstauar Xaxmu 200 O€THU TAIIKKWIT STTaH.

JINCCEPTAIIMSIHUHT ACOCHUM MA3ZMYHH

Kupuim kucmuga yTKa3wiran TaaKUKOTIAPHUHT J0JI3apOJIuryd Ba 3apypaTu
acoCJilaHTaH, TAJAKUKOTHUHT Makcaau Ba Basudanapu, OObEKT Ba MpeAMETIIapu
TaBcU(IIaHTaH, pecyOarKa aH Ba TEXHOJIOTHSIIAPU PUBOKIAHUIIIMHUHT YCTYBOP
WYHUIMIUIAPUTAa MOCIWUTH KYpCATWITaH, TAJAKUKOTHUHT WJIMHM SIHTWIWIH Ba
aMaliiii HaTUXKajgapu 0aéH KWJIMHTaH, OJIMHTaH HaTHKAJapHUHT WIMUNA Ba amaaui
aXaMHUATH 04nO OepwiiraH, TaJAKWKOT HATIKAJAPWHH aMaMETTa YKOPUN KUJIHIIL,
Halp OTWITaH WINUIAp Ba AWCCEpTalUs TY3WIUIIM OViAWYa MablyMOTIIap
KEJITHPHIITaH.

HuccepranussHuar  «AHrHOMpPIOBYH  MOJIAJAPHU  PUBOKJIAHUII
NMepcrneKTUBACH BAa 3aMOHABHIA X0JIaTH XaM/a YJAPHH OJIUIN TEXHOJOTHSICH»
ne0 HOMJIaHTaH OMpUHYM 000WIa AHTHOKCHUIAHTIIAD, KOPPO3UsI HHTUOUTOpIIapH Ba
VJIAPHUHT KOMTMO3UIMSJIAPUHA CUHTE3 KHWIWIN XaMJa KYJJlall HaTukacuaa Oup
KaTop TOJIMMEPJAPHUHT JECTPYKTHB pPAaCKIUsIIapH MEXaHW3MH Ba TEPMO-
OKCHJUTAHMINI Ba  (POTOOKCHUIJIAHUIIT  Kapa¢HIApUHU  OapKapOpJIAIITHPHII,
METaJUTApHU 3aHTJal >KapaéHIapWHU OJAWMHU OJUIN Oyinuya amabuérmapmaru
MabJIyMOTIapu Kentupuirad. Tapkubuaa a3ot-, ONITHHTYTYpT- Ba GocopTyTran
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AHTUOKCUJAHTIIAD Ba KOPPO3WsI WHTHOWTOPIAPWHU OJUII YCYJUIApH, YIAPHUHT
Xxoccanapyu Myxokama KuiauHrad. OJIMHraH MablyMOTIapAaH XyJioca KUJIMII
MYMKUHKH, YpraHwiraH aHTHOKCHUAAHTIIAp Ba KOPPO3Hs WHTHUOUTOpIApU Oup
BaKTHUHT y3HJa TapkuOUJa a30T-, OJTUHTYTYpPT- Ba ocopTyTran MaxcyloTiap
WYHJIaH U3JIall UCTUKOOIUIN HYHAIMIUIapiaH OMpU SKAHIIUTH EPUTUIITAH.

HucceprauustHuar  «QuuromMep aHTHOKCHIAHTJIAP Ba  KOPPO3HA
HHTHOUTOPJAPM CHHTE3 KWINII TEeXHOJOTHSICMHM TAaJAKUK KWIHII Ba
sipaTunny 71e06 HOMJIAHTaH MKKUHYHM 000ua, TapkubOuga a3oT-, ONTHHTYTYPT- Ba
dochopTyTraH aHTHOKCHUAAHTIAP Ba KOPPO3HUsS HMHTUOUTOPIAPUHU CHHTE3
KWINITHAHT KHHETUK KOHYHHUSATIAPH Ba MEXAHWU3MHU YPTraHWITaH, yJIapHU CHHTE3
KWJIUIIJIaTH Ha3apuid Ba SKCIIEPUMEHTAN TaJKUKOT HAaTHXKaJlapy TaxX M KHJIMHTaH.
Peakumst MexaHm3Mu Ba JKapaHHUHT KWHETHK KOHYHHSTIApH Vy3ura Xoc
XycycusiTiaap OwiaH OOFIMKIMIUAra Kapamail, HHrHOUTOpJIap Xoccallapy yJIapHU
CUHTE3 KWIWII YyCyJUlapu OujaH XaMm OOFJIMK OKAHJIUTH  aHHUKJIaHTaH.
KOxopunarunapuu Hazapja TyTraH XOJja, IIyH/Iaii MHTUOUTOPJIAp CUHTE3 KUJIMIII
Ba JKOPUM KWIMII 3apypaTd TYFUIAUKH, yJap SHI MUHUMAaJ KOHIIEHTpaIusiaa
MOJIMMEP MaTepuasuiap XaM/a IyiaaT OKCUJIAaHUIIMHU TYXTATHIIl XYCYCUSITUTa 3ra
Oynub, ynmapHUHT Kepakiu (QU3MK-KUMEBHM Ba (PU3UK-MEXaHHK XOCCAJIApUHU
CakJIaHWO KOJMIIIMHUA TAbMUHJIAII XyCYCUATUTA ATa OYIJICHH.

OnuromMep aHTHOKCUIAHTIIAP Ba KOPPO3Us WHTUOUTOPIAPUHUHUHT Xap XU
TypJIapuHU SpaTUIl Makcaawnaa, TapkuOuma N-, S-, P-TyTran kyndyHKIusSIM
OJIUTOMEP TAPKUOJIM aHTHOKCHAAHTIAP Ba KOPPO3UsS MHTHOUTOpIIApU OJIMHTAH Ba
ylap acocuia YHJIAH OPTUK KyHUJaru SIHTM MaxcysoTjiap CHHTE3U amajra
OIIUPUIITAH: TOCCUTIOTHUHT OJINTOMEP TapKUOIH XOCHJIaJIapH,
noMMeTHIIeHIu(Tro Jamuiodocdariap, MUXIOPTUAPUH OWIIaH AU(THO)aMUIO-
docdarnap acocumaru oJudromMepiaap Ba AUMETUIATEpe(TATaTHUHT TMOJUITUIICH-
MOJINaMHUH OWJIaH OJIUTOMEpPJIapH.

bapkapopnamtupyBuniap opacua roCCUION Ba YHUHT XOCHJIaJIapyu acOCHMA
YpuH TyTamu. Ynap OOIKa aHTHOKCHUIAHTIApJAH V3JIapUHUHT Ky4wid camapa-
JWINTA Xamja MOJUMEpPJIapHu TepMO- Ba (POTOACCTPYKIMSIIAH XUMOSIIAI XYCY-
cusity OminaH papk Kuiaubd Typau.

Toccunonnune snuxaopaudpun OUIAH MABLCUPIAUUUL PEAKYUACUHU MAOKUK
Kunuwiwe  (I'2XT). TOCCUTIONHUHT SOUXJIOPTUAPUH OWIaH  TabCHUPJIAIINII
PEaKIUSCHHUHT XYCYCHSTIApH YpraHUITaH.

HlyHuHTACK, OJUrOMEp  AHTHOKCHIAHT CHHTE3MHH  OIUXJIOTUIPUH
spUTMacHAa WIIKOpUM MyxuTaa onubd Oopauk. Peakuus roccurmon Mojekylia-
CUHUHT 7,7' XojaTuaard TUAPOKCUI TypPyXJApUHUHT SIUXJIOPTHAPUHAATH
SIOKCUJ TypyXJapu OWwiaH ¥3apo TabCUpJNAIMIIM HaTHXKacuaa Oopaiu.
PeakuustHuHT 60pHIII CXeMacHHU KyiuIarnda TacCBUpPIIaIl MyMKHUH:

+ 2CH, —CH —CH,CI
o [MaOH |
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0] H H
%/ HO OH \C/’/p

CICH, —CH —CH, —0O 0—CH, —CH —CH,CI
C!IH - +2 NaOH
HO H -INaCL -2H,0
\EC AH
CH, —CH —CH, —O 0—CH, —CH —CH, .
\ O O rd =
H, H,C
[MaCH |

n CH,—CH —CHy—0—gos —0—CH, —CH —CH, 4 nHO—gos —0OH
NsLd o

» CH,—CH—CH, +0—g0s—0—CH, —CH —CH,;~+0—gos —0 —CH, —CH —CH,
N | o
OH "
Oy epaa g0S — roCCUIOJ KOJIJIUFH.

Xocun OyiraH TOCCUIOJHUHI JIUAMOKCUUIM XOCWJIAJIApU  peaklusra
KUPHUIIMal KOJITAaH TOCCUIIOJIHUHT TUJIPOKCHI TYpyXJapu OWjiaH TabCUPJIAIIUIIN
HaTWKacuia OJMroMep TapKUOIM MaxcyjoTiaap Xocus Oynaau. I'occunon Ounax
AIUXJIOPTUAPUHHUHT UIIKOPUNA MYXUTIATU PEaKIUsICH HaTWXKACKa XOCHI OYiran
OJIMTOMEPIU MaxXCyJoT Kyhuaarnda taBcudra sra: Oup Xuia TapKuOJIM >KUTappaHr
KYKYHCUMOH MoOJa, Yyprada Monekynsp wmaccacu 2500-3800 artpoduna,
TapKuOuga acoCcuil KOMINOHEHTHUHT MUKIopu 99,7% Hu, kymmmyanap sca 0,3%
HU TallKWI KUJIagau.

by OupukmanapHuHr Ty3uwiaumu Ba Tapkuou MK-, 'H SIMP-cnextpnapu Ba
AJIEMEHT aHAJIU3JIAPU aCOCH/Ia AaHUKJIaHTaH.

l'occunonnune annuneanozenuonrap OulaH mavCupIaUWUWL  PeaKyusiCuHu
ypeanuw.  FOxopujarwiapHu  HMHOOATra  oJraH  XoJiJja TOCCHUIION  Ba
AJUTMITAJIOTEHUITIAp aCOCUA OJTUTOMEp aHTUOKCUAAHTIIAP CUHTE3 KUJIMH/IU.

['occunonHuHr  ammuiirajgoreHuuiap OwunaH OopaguraH peakUsICUHUHT
CXEMAaCHHU KyilHaaruya TacBUpJIaIl MyMKUH (QJUTHIIOPOMU MUCOJIU/IA):

+2 HaOH
- 2HO

+ 2CH,=CH —CH,Br
— 2 MaBr

C
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[loccumnon OunaH amIwiIrajloreHuuIap acocuja cuHTe3 KwinHran [AT
OJIMTOMEPJIM AHTUOKCUAAHTUHUHT Ty3uwinuiu K-, 'H SIMP-cniekTpu Ba 3JI€MEHT
aHaJu3 ycyJulapu €pJaMujia TaCAUKIaHTaH.

l'occunonnune annunamun 6a aiIUIMUOMOYESUHA OUNAH MADCUPIAUULU
pearkyusacuny maoxkux xuauws. OIUroMep aHTUOKCUAAHJIAP CHUHTE3 KWJIMIIHUHT
Oolika ycymiapuaan Oupu Oy TOCCUIOJHUHT aJUTMJIAMUH Ba aUTMJITHOMOYEBHHA
OwiaH TabCUpHAIIMII peakuuscuaup. l'occunongaru aabAeruja TypyXJIapUHUHT
AUl OMpUKMallapJlaTd aMUH TypyXJapu OWIaH TabCUPJANIUIIN HaTHXKacuia
udd acocnapu xocun Oynanu.

[lndd acocmapm Xocus KWIMIIA HaTWKAacuaa OopajuraH peakius
TEHIJIaMaCUHU Kyhiujaruniya TacBUpJanl MyMKHH:

+ 2CH,=CH —CH,NH,
- 2HO

+ 2CH,=CH —CH, —NH—CS—NH,
~ 2HO

H, ,N—CS—NH—CH,—CH ==CH
o oH ¢ : :

Omnuuran onuromepnapHunar (CAA Ba 'ATM) ty3wmmm WK-, 'H aMP-
CIIEKTPH Ba AJIEMEHT aHAJIU3 yCyJulapH €pJlaMuia TaCAUKIIAHTaH.

Cunte3 KunuHrad 'AA Ba I'’ATM onuroMmep aHTHOKCHUIAHTIAPUHUHT XOCHJI
oymam peakuusicnan “H SIMP-CrieKTpOCKOIMSCH OPKaTH ypranmiay, yuaa 11,2-
11,7 m.n. (<CHO rypyxura TabJIyKJIM) CUTHAJI WYKoauIM Xamaa 7,6 Ba 8,2 M.I.
curHauiapuauHr  (—N=CH rypyxura TabJyKJu) XOCWI OyiuImu OusiaH
AHUKJIAHTaH.
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Tapxubuoa azom-, onmuney2ypm- 8a gocgopmymean onucomep KOppo3us
uneubumopaapunu oauHuwy. Jluccepranus HIIKWAA UCTUKOOJUIM, amMMO Kam
ypraHwiral aszoT-, OATHHTYrypT- Ba (ocdopryrran MK-1, UK-2, UK-3, UK-4,
HK-5, UK-6, UK-7, UK-8, UK-9, UKC-ADXTI -1 Ba UKC-ADXI -2 n1e6 HOMJIaHTaH
TeTEPO3AHKUPIN OJIUTOMEP KOPPO3UsI MHTUOUTOpIApU CUHTE3M KYpCaTHIITaH,
ylap KyHujara Kyn HyHAIUIUIM XyCyCHUsITIIapra 3ra: KOMIUIEKC XOCHJI KHJIMII Ba
0oIlIKa XycycusTiap.

FOxopunarmmapayn nHOOATra OJTaH X0JIJIa MKKIIAMYN TOJIMKANpaTaKTaMHH
CUpKa KHCIOoTacw OwiaH amumonn3 KuiauO keiimH yHra moueBmHa (MK-1) Ba
menamut (MK-2) agnyktnapunn 118 °C xapopatia TabCup STTHPHIN Hyiu OuiiaH
OJINTOMEP TAPKUOIHM KOPPO3UST HHTUOUTOPIIAPH CUHTE3UHH aMajira OITUP/IUK.

[TonukanposakTaMHUHT CHpPKAa KHCJIOTa Ba MOYEBMHA XamJla MeEJIaMUuH
aqAyKTiaapy OWwiaH TabCUPJAIIUO OJIMIOMEpP XOCWUJ KWIMIIHAATM Xap XWi
TEXHOJIOTUK MapaMeTPIapHUHT TAbCUPU YPTaHUIIH.

[y 6unan 6upra MaxcyJOT XOCHI OVIIMII YHYMUTA SPUTYBUYUHUHT TahCUPH
XaM Ypranwigyd. DpUTYBUYMHU KaM MUKAOpJa MIUIATHITaHJa MaxCyjloT YHYMHU
KaMalMIIUHA KYypcaTajd Xamjia MOJEKYJIsp Macca XaM mnacailmb keTuiura oJiv0
kenaau. by >kapa€HHU peakius BakTUJa OWpaJMKalId aKTUB TYyPYXJapHUHT
AKpaHJIAIINIIN SXTUIOJUTUTH OUIaH TYITYHTHUPUII MYMKHH.

bynnan Ttamkapu auccepranys WIIMAAa METaMUH aJIyKTUHUHT (Hopmalib-
aerun  OwnaH Tabcupiammim  HaTmwkacuaa (MK-3)  omuromep  kopposus
WHTHOWTOPUHU CUHTE3 KIJIHII Kapa¢HHU YPpraHuiTaH.

by pakmums xapaéamHm xap xwia pH MyxuTh, Xapopar Ba Xap X
KOMITOHEHT/Iap HUCOATHIa WINKOPUH KaTaM3aTOp HMINTHPOKUAA (HOpMalbIeru-
HUHT CYBJIU dpUTMacu €ku napadopmia (cyrokinanmMasa) oubd 0opIuk.

OnuHran MaxcyJIOT KyHuJard XycycusTiapra osra: OuUp XWJl >KUHCIH
mumacuMoln 1maddod KypuHHUIIIA, yYMaWIuraH, acOCUH KOMIOHEHT MHKIOpPHU
99,2 %, xymmmuanapu sca 0,8% Hu Tamkui dtaau. 3uaaury 1,1821 r/em’,

Keiiun sca ¢opmanmuuuaunr au(tuo)amunodocdaraap (MK-4 Ba HK-5)
OWIaH TOJIMKOHICHCATIAHUIIN HATHXKACHUIA OJIMTOMEpJIAp XOCHJI KWJIMII Kapaé-
HUHU Yprauauk. OnuHrad au(teo)amugodocdatiapra Kepakin MUKIOpAAru
dopmanuuan Kymmo, 60°C 1a CyBIM 3pUTMaaa yIapHUHT ITOJHUKOHIEHCATIAHHUIII
YKapa€HHU aMaira OIupauK.

dopmanibaeruIHUHT Ju(THO)amugodocdariap OWIaH TabCUPJIALIUII PeaK-

HUSICMHYA KyHHIArd CXeMaJla KypUIIMMHU3 MYMKHH:
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I
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dopMmanpaerugHuHr  au(THo)amugodochaTiiap OuimaH XOCWIT  KWJITaH
MaxCyJOTH KyWHJard KYpUHHUILNTa 3ra: KATTUK OK PaHMVId ydMalauradH Mojja,
acoCHUil KOMITIOHEHT MUKa0pU 98,7 %, kymmmuanap 3ca 1,3 % Hu Tamkui KUuiaiu.
Nurym sputma xocun Kunu yuyH yHU 50-55% num sputmacu Taii€piaHau.

HK-6 onuromep Koppo3uss THTMOUTOPUHU OJUII YYYH 3ca (popmanbaeru-
HHHT CYBJard 9pUTMAaCHHH aMMOHHUI quruapoopTodocdar omman 100°C xapopar-
na 0Jiud OOpJIUK.

dopMaabAeTUul Ba aMMOHUN TUTHAPOOPTOhOCcChaT TabCUPIAIINIIN HATHKA-
cUJia XOCUJI OYJIalural KOppo3usi MHTUOUTPOPUTa Xap XU TEXHOJOTHUK MapaMmeTp-
JAPHUHT TAhCUPUHU YPTraHIUK.

OnuHran MaxcyJioT KyWujard KYpUHMINTa 3Ta: OK PaHMIM KYKYHCUMOH
MO/JIJIa, ACOCUH KOMITIOHEHT MUKJIOPU 97,6%HM TalmKkui 3Taau, KyIIuMYaIapyd 3ca
2,4 %.

[y 6unan 6upra au(tro)amuaodocdatiap OUIaH SMUXJIOPTUIPUH aCOCHIA
(MKC-ADXT-1 Ba HMKC-ADXI'-2) ommuromep KOppO3Usi HHTHOUTOpPJIAPH XaM
CUHTE3M amajira OIIMPWIraH Xamjia BOJAOPOJ CyIb(UIIN Ba KaOOHAT KUCIOTAIU
CYBJIM MYXHUTJIAPH YUYH KOPpOUs HHTUOUTOpU cUdaTHIa MUHTUOUPIIAI XYCYCUITH
AHUKJIaHTaH.

Taxnud stunaérran Oupukma TapkuOuAa QGYHKIMONHAN ajJMalluHTaH
docdop- Ba a30TTyTran OUpUKMaliap MaBxyz 0YJInu0, KOPpO3usi HHTUOUTOPIIapUTa
xoc ¢oiganu Xxycycusrtiapra 3rajup.

Hummeruntepedranar (AMTD) Ba nonudtuneHnosuaMuHHuHr (I1911A)
MOJIMKOH/ICHCATIIAHUII peakiusacuHu 3ca Maccana JJMTO : TIDTIA = 1:1 nucbatna
180-200°Ca onub Gopuiiim.

JIMT® wumar IIDITA OunaH MOJUKOHACHCATIAHHUINNA — HATHXKAcHa
Mosiekyssip orupiuru yprada 3000-4000 arpoduna OYnaran noauamuHodbupiap
XOCHJT OynuIura onb Kelaau, XOCuil OYiran noauaMuHodPpUpIapuHu KOppo3us
UHTHOUTOpIIapU cudaTuaa KyJulai MyMKUH.

[TnacTuk YMKUHAWIAPHU KUMEBUN WY1 OWIIaH KaiTa UIILUIAII yCYJIU, aCOCaH,
OupJIaM4H XyCyCUSATIApUHNA HYKOTTaH Ba KaiTa unuianuiny Kuiiud [197T yukuam-
JapyuHU KaiTa unutamra Kaparuiarad. by ycyn keHr kampomiu OYiu0, Texamiiu-
JUK, y3JIyKCH3 Ba aTpod MyXWTra 3apapcu3 KaiTa WImiam ycyiiapunaaaup. by
yeyn épaamuaa [19T uukuHAMIApUHN aMUHOIU3 YU OWJIaH NETOIUMEPHU3aIUs
KO TepedTal KHUCIOTAaCMHUHT JUaMHUAM OJWHUO yjap acocuia KOPpO3us
WHTUOUTOPJIApU KOMIO3UIIUSIIAPU OJTUHIH.

Tapkubunma a3or- Ba ¢ochopTyTran ojuromepiiap OunaH Oupra ynap
acocuJard KOMITO3MIIMSIAD XaM KaTTa axaMusATra frajup. XOCWUJ KWJIWHTaH
tepedTan kucnotacuHUHT auamuaigapu (II9T wunr nusranomamun (MK-8) Ba
tpudTanonamuunap (MK-9) Ounan xocws KuiaraH AECTPYKTHUB MaxcCyJIOTIapH)
OWIaH MOYEeBHHA aJTYKTH aCOCH A KOMIIO3HUIIUS OJTMH]IH.

OnuHraH KOMIO3UIUSIAPHUHT TAPKUOW Ba TY3WJIUIIN KUMEBHUM Ba DJIIEMEHT
ananu3u xamaa K- Ba Yb-cniekrpockonus ycyiuiapu €paMnuia aHUKJIAHTaH.

HucceprauussHuHr «CHHTE3 KWIMHITAH OJIUTOMEP AHTHOKCHAAHTJIAp-
HHUHI NOJMITHJICHHU (PU3UK-KUMEBHH Ba TEXHOJIOTHK X0CCAJIAPUTa TABCUPH-
HHM Yprasumnp 1e0 HOMIJIAaHTaH Y4YuHYM O00HIa, CHHTE3 KWUJIMHTaH OJUIOMEp
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AHTHUOKCUJAHTJIAPHUHT (PU3UK-KUMEBUI Ba OKCHUJIJIAHUILTA KAPIIM XYCYCUSATIapU
ypranuiras, xamja nojJudsTuieH 0apkappopiauruau omupuiga «Mpranokc—1010»
Ba OJINTOMEP aHTUOKCHUJIAHTIAPUHHUHT CaMapaJopJIurd TaKKOCIaHTaH.

OnuromMep aHTUOKCUJAHTIAPHU KYJUIalll MyXUM TEXHUK ad3amivkra sra —
yJlap aHTUOKCHJIAHTIAPHUHT YYYBYAHJIUTUHU WYKOJUIIM Ba IOBWJIMO KETMAacCiH-
TMHU TabMHUHJIAWIU. ApuM MmaiTiapaa 3ca MOJUMEPIIAPHUHT aHTHOKCHIAHTIIAP
OWJIaH KUPUIIUIUTUTUHU SXIITHIIANHTH.

bapua nonumepnapaaru kabu omatnaru xapopatiapaa [19ra kucnopoaHuHT
TabCUPU YHYAIMK CE3WIMAiJM, JIEKMH O3TMHA MUKAOpAA aHTUOKCHUIAHTJIApHU
KYIIHII YHUHT XU3MAaT KWINAII MYJAATUHA YeKCU3 OmrpHuo 100opaan. AMMO, Ky€El
EpYFJINTM TabCUpPUIA IMOJIUMEP MaXCYJOTJIApU TE€3 SCKUPAIM Ba aHTHOKCHJIAHT-
JApHUHT TabcHpU XaM Kamasau. OpaTaa noJiMMepiIapHUHT EPYFIMK Ba UCCUKIIMK-
Ka YUAAMIIMJIMTUHU OLIMPHUILIA KyHUJard OUrMEHTIIap: caka, TEMUP OKCHIU Ba
TaOMMK CTaOMIM3ATOPJIApHU KYIIMII OpKaIM SIXIIM HaTHKajapra -SpUILIUII
MYMKHUH. By craOunuzaTopiap nojJuMepiapHU Y3UMHHUHT 032 KaBaTJIapUCHU3 XaM
EpyFIUK TabCUPUIAH acpaiiu.

IOxopuaa kentupwiranjiapHu Ha3apia TyTTaH XOJila CHUHTE3 KWJIMHITaH
OJIUTOMEPJIM AHTHUOKCHJAHTJIAPHUHT TEPMOCTAOMIIM3ALUAIAIL XYCYCUSTIApUHU
yprauauk. Cunrte3 kuwiuHran ['DXI, AT, 'AA Ba 'ATM onuromepiapuHUHT
3((EKTUBIUIMHA  XO3UPrM  KyHJa KEHI TapKajliraH TepMOCTaOMIN3aTop
“Upranokc-1010" 6unan Takkocial opKajii 0axoJaHau.

l-xagBamma  craOwiIM3anusUiIaHMaral Ba — craOminmsanusuianran  [10
HaMyHaJapUHUHT TEPMOOKCHUJIAHMIL Ba TEPMUK JECTPYKIMS TE€3JIUTU TYFpUCUIa-
I'M TAXXpUOa HaTHOKAJIapu KENTUPUWIITaH. 1-%&aaBanaa KeITUPUITaH HaMyHaJlapHUHT
JNECTPYKLMS TE3NUITMHU TakKKocham opkaiau (OMp XWJI Xapopariaa) OJMHIaH
HaTWXxanap Oup-Oupura IKUH SKaHJIUTMHU KYPUIIMMU3 MyMKUH. Macanas, ctabu-
nu3anusinanmarad [10aa tepmookcunanuin gectpykuus te3nuru 613K, 623K Ba
633K napna xyitmparunapra teur 0,157, 0,245 Ba 0,285 %/Mun. Gyica, TepMuk
nectpykuus te3nuru 3ca 613K, 623K Ba 633K napna xyiunarunapra tear 0,027,
0,104 Ba 0,172 %/MuH. Ta TeHT. AMMO, cTabuau3anusaanMaran 119 TepMuk nect-
PYKIMSCUIArd AKTUBJIAHUII DHEPIHsCH TEPMOOKCHIJAHUII  JIECTPYKLHUICH
aKTUBJIAHUIL SHEPIrUsCHIaH aH4a IOKOPH S3KaHIWTMHM Kypcaragu. Iy Ounan
oupranukia [19 HUHT cTabuIM3anysa KUJIMHTaH HaMyHalapu TEPMHUK Ba TEPMOOK-
CUJUIAHUII JECTPYKLMS TE3NMUIru crabunu3anusuianmaran [1D HamyHanapura
KaparaHijia aHda KaMm SKaHJIUTUHU KeNTUPWITaH HaTHKaJlapAaH KYpUIIl MyMKUH.

OnuHran HaTWXKajzap acocuaa IIyHW XyJioca KWJIMII MYMKHUHKH, KYJIJTaHWII-
raH OJUTOMEpJIM AaHTHOKCUIAHTIAP OKCUIJAHUIITA KapIId KY4Id camapaopvK-
HU HAMOEH KUJIAIU.

Hectpykuusira yuparan I[1D wmaxcynoTnapuHu Takkociall HaTHXKacHhaa
anTHoKcugaHTIapHUHr C—C OofNapu y3WIMLIM KapaéHuUra TabCUpPH KarTa
SKaHJIMTU TYFPUCHAA XyJoca Kuiuil MyMKuH. [1D nectpykuuscunaru Gapkapop-
JUK KPUTEPUUCHHUHT acocuil cababuunapugan Oupu, Oy R—In OGormapuuunr
xocun Oymumuaup. Ctabunuzanus KWJIMHMAaraH HaMyHaHHHT TEPMHUK OapKapop-
JUTY Ky3aTWITaHUJAruAeK CTaOMIn3alusIaHraH HaMyHaJTapHUKUIAH KaMm OYiauo
YUKIH.
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1-xanBaJa

CradtmiusanusijiaHMaran Ba craduiamnzanusiianrad I19 Hu repmuk

ACCTPYKIMA TC3JIMI'MHU AaHUKJ/IAIl HATHKAJTApH

Kuznupunuii YuyBun Hectpykuus AKTHUBIaHUIIT
Xapopar, K BaKTHU, MUH Moaaap TE3JIUTH, Yo/MUH SHEPTHUSACH,
MUKA0pH, % kJI>x/Monb
Crabmwmmsanusutanmarag 119
613 360 55,7 0,157
623 360 73,4 0,245 138,5
633 360 88,2 0,285
I'ATM 6unad cradmmm3anusuiadran [10
613 360 9,8 0,027
623 360 33,4 0,104 175,8
633 360 52,6 0,172
I'AI" 6unan crabumim3anusiiaanran 119
613 360 24,5 0,064
623 360 46,9 0,145 161,5
633 360 77,3 0,226
I'DXTI" 6uman crabmm3anusianrad 119
613 360 17,5 0,062
623 360 37,3 0,123 172,6
633 360 59,4 0,208
«Hpranokc-1010» 6unan crabunuzanusiianrad [19
613 360 28,1 0,092
623 360 47,7 0,157 164,4
633 360 69,6 0,265

[19 nectpykiusicn HaTHXacuaa Mypakkad OOFIApHUHT XOCHJ OYJIUIIU KYTI
COHJIM KYWH MOJEKYJISIp MOJAa KOJJAUKJIAPUHUHT XOCUJ OYIuIIMra onud Kenaju,
Oy xapaéu 11D namyHanapuHu Macca HYKOTUIINIA Ky3aTHIIA]IH.

JATA wMabiyMoTiapu acocuja LIy Hapca aHUKJIAHAUKH, KOMIIO3ULMOH
Marepuayiap TEPMOOKCUJUIAHUII JECTPYKLHUSCUHUHT OONUIAaHFUY XapopaTu
cTabuin3alusilaHMaral HaMyHaHUKHUIa Kaparasja aHda IOKOpHM XapopaTiapia
HaMOo€H Oymumm ky3arwigu. ynpail kunuO, cradbunmsanusuianmaran K3I10
TepMoOOKcuaanum naecrpykuusacu 578 K na OomnaHca, craOunu3anusiiaHraH
K3I1D namynanapuga sca 608 — 611 K opamuruna xyszatwnagu. Ly Ounan
Oupranukaa cTaOWIM3alUsUIaHTaH HaMyHalapAard ACCTPYKIMSHUHT MaKCHMal
TE3JIUTY XaM IOKOPUPOK Xapopatiapa OOpUILIN Ky3aTHIIIH.

OnuHran Hatwkanap aHanu3u (l-pacM) WIyHW KypcaTaauKu, MOJHUMEP
MaxcynoTinapu tapkuoura 0,2 — 0,5 % mukgona crabuimsaTopiap KAPUTHIHIIN
JNECTPYKLIMS  TE3JUTMHMHI  KaMailMIIMra Ba HaMyHaJapHUHI  MCHUKJIHMKKA
YUJAAMIIMJIMTUHUHT  OLUMINUTa ONu0 Kenagu. l-pacMiaH KYpuUHUO TypuOIUKH,
crabmnmzanusiianmarad K31I01a nectpykiust peakiusiCHHUHT MaKkCUMall TE3JIUI1
12,9 mMr/mMuH. ra TeHr 3KaHauruHu kKypuil MyMkuH. 0,2 % nu ['DOXI onuromepiu
AHTUOKCUJAHTU OWJIaH cTaOWIM3alMsIIaHTaH HaMyHanapaa sca 0y kypcarruy 9.4
mr/mMuH. HU Kypcarca, 0,5 % nu ['DXI aHTHOKCHMAAHTH TyTraH HamMyHajuapja
JNECTPYKIIMS PEAKIUSCUHUHT Te3IUTH 7,6 MI/MUH. TAUIKUAI KAJAIH.
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1-pacm. [116) TEPMOOKCH/IJIAH U LI

necrpykuusicunuar Tr'A (1-3) Ba ATTA (1 -

3) 3rpu YM3UKJIAPH.

Kentupunran mabiaymoTiap acocujia IIyHH XyJIOca KWIMII MYMKHHKH,
cTabuu3alusjiaHral HaMyHajapjaa peakuus tesnuru 1,37 — 1,69 mapTa xamaii-
TaHJIUTUHU KYpUIl MYMKHUH, S'bHU CTaOWIM3alMsUIaHTaH HaMyHaJIapHUHT
MCCUKJIMKKA OapAOLUIMIITY CTa0MIN3alusl KWJIMHMarad HaMyHaJIapHUKUIAH aH4a
FOKOPUIUD.

2-pacMa KEATUPWITAHUACK, OJMHTaH OWp KaTop MabIyMOTJIap acocuia
KyiuJa KeITUpUITaH TEHIJIaMa acocuja KOOpAMHATAJIap OOFIMKIUTUMHU TY3HII
MYMKUH:

dW/dt = (A/RH)e®RwW",

CrabunuzanusiianMaras Ba cradmmmsanusiianrad [19 muconuna @pumen Ba
Koapomn ycynnapunu kymnad TI'A mabiymoTiapu acocuja cTaOuiu3alusiiaHMa-
raH Ba cTaOUM3alMsIIaHTaH HaMyHajap AeCTPYKIUICUHUHT 3P PEKTUB apameTp-
Japu XUCOOJIaHTaH. 2-pacMjia TeCTPYKIUSHUHT FOKOPU XapopaTiaaru OOCKUYIapu
yayH omunran AlogdW/dt — AlogW, koopauHaTanapumard —OOFIHKIATH
kentupuirad. Hectpykuusauar 30 % gaH rOKopu OOCKMYMAAru macca WyKOTH-
JUIIMHUHT Oypuyak KHUSUIMTM TaHMeHC Oypyard OpKaldu TOMWITaH peakuus
TapTUOMHUHT 3PGEKTUB KaTTaIuru Oupra sikuH. OpavHaTa YKUHUHT KECHIIMII
HYKTacCH OpPKaJIM TOMUJITaH TEPMOAECTPYKIHUS aKTUBJIAHUII SHEPruscu 3(hPexTuB-
muru E,gg, crabmnmmsanusutanmaran 110 yayn 110,1 x)K/mMone HM Tamkmn 3tca,
cTabuIu3alusIaHral HaMyHalap yayH aca Oy kypcarruy 149,7 — 159,2 xXXK/monb
HU TalKui 3taau. by kypcarrnwiap Magopckuii TOMOHUJAH U30TEPMUK aHAIU3
YCYJIMHU KYJUTalll HaTHKacua OJIMHTaH MabJIyMOTJIapra TYFpu KeJlau.

ynaait Kkuaub, Toccunnon Xocuianapu ounan cradmmmsarusiianran K310
Oapua xoccalapura Kypa crabmimM3alusilaHMaraH Ba WILIA0 YMKAPHUIIIA KEHT
Kyutanwiagurad “Mpranokc-1010" aHTHOKCHAAHTHIAH XaM SIXIIW XYCYyCHUsATIa 3ra
SKaHJIUruHU Kypuil MyMmkuH. K3IID acocuparn KOMHIO3MIMOH MaTepuaIapHU
KaiiTa WAl Ba YJApHU OJIMII TEXHOJOTHK >KapaéHJapUHU SpaTHIl acocuia
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MoJIMMEP MaTepUAJUTAPUHUHT CTaOMIM3aTOpJap acocuaa TepMOMOIUpUKaLIN-
JAHUIIY HATHXKACHJ1a UCCUKIIUKKA 0apIONUTMIUTMHY TAbMUHIIAIT MYMKHUH.

HucceprauustHUHT «OJIMroMep AaHTHOKCHIAHTIAPHUHT 3JIACTOMEPJIapHH
(pu3dnK-MeXxaHUK Xoccajlapura TabCHPUHW ypraHumn» 7e0 HOMIIAaHTaH
TYpTuHUM 000uaa, cuHteTuk u3onpeH kayuyru (CKU-3) Ba OyraaumeHmeTuIi-
ctupoa (CKMC-30 APKM-15) kayuyykiapuJaH OJUHTaH pe3rHa KOopHUIIMaiapuaa
OJINTOMEP AaHTUOKCUJHTIAPHUHT OKCHUUIAHUINTA KAPIIM XYCYCHUSITIIApU YpraHuI-
raH.

Tapkubuaa TOCCHION acOCHIard aHTHOKCHUAAHTIAp OynaraH Ba OyiamaraH
HamyHanapuHuHr 3ckupumu (140°C x 180 muH) xamaga CKUM-3 cuHTETHK Kay-
YYTUHUHT TEPMOOKCHJJIAHUII JECTPYKLUACU KapaCHUIra aHTUOKCHUIAHTIAPHUHT
tabcupu MK-cniektpu Ba nuddepeHunan-repMuk aHaau3 ycyjulapu OpKajiu ypra-
HUJIIH.

OnuHran HaTKalap IIyHH KYpCcaTAUKH, TOCCUMOJAAru YpuHOOCcapIapHUHT
OH-rypyxra Huc6aTaH xap XWUIUTH yJIapHUHT caMapaJopiiurura TabCcup KujiMac-
JIUTH aHUKJIaH/IH.

100 — 100

a0 e - - n K

L | N ¥ \'. I'/\' A . .",I ~on S \,h (A= 20 7L‘-. o o SV N N~

\\ J\ﬁl (\ [\Jﬂf\h"\ f ./ hﬁw ‘/\ﬂ (V) 4 NV Y \ AW o n Y |
| \ U\

i | \/ | J

Hil I
| 'J‘ |

U v |

&

=]

a0

Iponycraxne, %o

al ||

TIponyckanne, %
Tponyexanne, %

0 - o I/

I I | I I
| | | | |
I I : I I 1800 1600 1400 1200 1000 800 gl 1200 1600 1400 1200 1000 800 -1
Cha

1200 1600 1400 1200 100 200 ppp-1

Pacm 36. CKU-3 KayqyrHHUHT paey 36, ITIXT TyTran
AHTHOKCHIAHTCH3  ICKHPHII CKH-3
HUK-cnekTpu.

Pacm 3a. CKH-3 kayuyru

mienkacunuar UK-cnextpu. kayayrn  HK-

CIIEKTPH.

Kentupunran wmabiymoTinapaan wiyHu Kypum  wmymkuHkd, CKU-3
kayuyruiu Yb-Hypnap é€pnamuna  HypiaHumra ydpatwirasga (36 pacwm)
HypJIaHHMIIra yapamaras (3¢ pacM) HamyHara Hucbarad yiaapaa 1740-1630 cm™,
1320-1100 cm™ roTHIHII COXANAPHa HHTCHCHBIINK OLIMIINHA KYPHUII MyMKHH, Oy
3Ca MaxCyJIOTHUHI OKCUJJIaHTaHIUIMHU Kypcaraau. ['DXI' Tyrtran HamyHanap
HypJIaHUIITa y4ypaTwiraijaa sca (36 pacMm) IOKOpUAArd OTUIUII COXaJapu XKyJa
NacT B3KAHJIUTMHU KYpUIl MYMKUH, Oy 3ca I'OXI HMHr TepMOOKCHIJIaHMII
Kapa€HIapUHU TYXTaTa€TraHuIaH JAIOJATIND.

Oxcuananrad kayuyk HamyHacuaa (36 pacm) 1470-1290 emt, 900-690 cm™,
1310-1280 cm™, 1420, 1385-1370 cm™ (-CH-), (-HC=CH-), (-CH3;) rypyxiapu-
HUHT IOTWJIMII COXaJlapu WHTEHCHUBJIMIM TMacallraHiaurd HamoE€H OyiraH, Oy oca
CKMU-3 kayuyru acocHil 3aHKAPJIAPUHUHT OKCHIJIAHTAHIUTUHU KypCcaTaau.

I'DXT kymwiran HamyHajgapjaa 3ca Oy HOTHIMII cOXaldapH OINTaHJIWTHHU
KYpHUII MYMKHH, OyHJla KaydyKJard KapOO3aH)XHPJIU CTPYKTYPAHHHI CaKJIaHUO
KOJITaHJIUTHIaH JanonaT oepaau.

OnuHran  MabiaymMoT/iap IWIyHH  Kypcataauku, [OIXI  onuromep
AHTUOKCUJAHTU TYTraH HaMyHajapJa TEPMOOKCUUIAaHUII JKapaEHJIApUHUHT
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WHTEHCUBIIMTH CTaOWIIaHMaraH HaMyHaJlapra HUCOAaTaH MacalraHIUTUHA KYPHUII
MYMKHH, Oy 3ca 3JIaCTOMEP CTPYKTYpacH MOJIEKYJSpP MAaCCACHHUHT XKyJa SXIIH
CakJIaHUO KOJITaHJIUTUHU KYpcaTaju.

CKU-3 KkaydyrMHUHI TOCCHUIION aCOCHUIArd OJIMTOMEpP AaHTHOKCHUIAHTIIAp
TyTTaH HaMYHQJAPUHUHT SCKUPULIAATH PEOJIOTMK XOCcajapu YpraHwirasjaa
Hpranokc-1010 anTHOKCHIAHTH OuiaaH OWUp XU Japa)xkaga XHUMOS KHJIHIIHA
anukianrad. bapkapopnamtupum spdextn I'DXTT Ba T'ATM  onuromep
AHTUOKCUJAHTJIApU TyTraH HaMyHajapa I0OKOPH dKaHJIUTH HAMOEH OYJIraH.

CKMC-30 APKM-15 kayuyru yMmyMuil HIJIATHIIYBYM KaydyKJap TypyXura
MaHCy0 OYnu0, yjap mHHA U0 YHKAPUIL, 08K KHHUMIIAPU YIYH PE3MHOTEXHHUK
MaxCyJoTJiap OJMII Ba Kalelb MILIA0 YUKApUII KOPXOHAJIapuJa KEHI MHKECIa
KYJUTAaHUJIAIU.

2-maaBaj
CKMC-30-APKM-15 kay4yru ByJIKAHU3ATJIAPUHUHT (PU3UK-MEeXaHUK
X0CCAJIAPUra rOCCUII0J ACOCHIATH OJIMTOMeP AHTHOKCHIAHTIAPHUHT
TabCHPH BAa YJIAPHUHI TEPMOOKCHJIAHTAHIAH KCHHUHIH y3rapuuLiapu

AHTHOKCHUIAHT
Kypcarruu
Hpranokc-1010 Xr 'AT 'AA 'ATM
Hysumaumnars Hucoui 223 22,6 24 | 21 | 227
mycraxkamiamk (f,), MIla
Yaummari Huconii 670 680 700 650 660
gyy3unul (€), %
TepMOOKCHTAHUIIIAH KEWHHTH KypcaTrid y3rapuiiapu, (70°Cx24 4.)
Afy, % -2,6 -2,2 -2,4 -2,3 -2,1
Ag, % -3,1 -3,0 -2,9 -3,2 -3,0
TepMOOKCHITTAHUIIIAH KEHUHTY Kypcarriy Y3rapunniapu, (70°Cx72 u.)
Afy, % -18,7 -18,4 -17,9 -18,2 -18,6
Ag, % -4,6 -4,7 -4,6 -4.8 -4.5
CUKMIMIIAArH KOJJTUK
nedopmanus (CKI), % 34 32 33 30 31
(100°C, 24 4, 20% cxaTus)
2-KaZBajjia  KEeJITUPWITaH  MabiIyMOTJIapJaH KYpUHUO  TypuUOIUKH,

IY3UITHINIATH IAPTIA MYCTaXKaMIIMK KypcatknuuHuHT Y3rapumm, 70°Cx72 c.
peXKUMAATH SCKUPHUIIIAH KeUUHTH OapKapopiauk 3 (PexTn HaMyHanapja Kynuaara
[DXT (-18,4%), TAT (-17,9%), TAA (-18,2), TATM (-18,6) Ba Upranokc-1010 (-
18,7%) KypcaTruH1 HAMOEH ATAU.

CKMC-30 APKM-15 kayuyrn HamyHajJlapura TOCCHIION acOCHAAru
OJINTOMEP AaHTUOKCHUJIAHTIAP KUPHUTHITAHAA YJIAPHUHT WCCUKJIMKKA OapAOoNUIHrd
Ba CIIMMJIAHUII XYCYCUATIAPUHUHT OPTTaHJINTH aHUKIaHraH. by camapa roccumnon
acocHJard OJUIOMEp AaHTUOKCHAAHTIAp MOJIEKyJajapy TYy3WIUIIM Ouiad
acociaHaau (FOCCHUIION acOCHJIard aHTUOKCHUJAHTIIAp TUapodui (HahTONd KUCMH)
Ba Junodui xoccanapuHu (M30MPEHOWIA KOJIMK) HAaMOEH KuJaau), Oy aca Xap
KaH/1ai 103a Owian yxiamn OYIUIUITMTUHY aHTJIaTalx.
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Mynnaii kuimb, TOCCUNON acoCUAaru OJIMIOMEpP aHTHOKCHIIAHTIAp pe3uHa
KOpHIIMaJIapu TapkuOuaa OuyHKIMOHAT KylIMMYaiap poJMHU Oakapullu, SbHU
31acTOMEpP KOMIO3UIHUSIIAPUIA aHTHOKCUIAHTIMK TabCUPUHU Ba €IUMIIAHUIINHU
Ky4YalTUPUILY aHUKJIAHTaH.

HucceprauustHuHr «QuauroMep KOppo3usi HHTHOMTOPJIAPH MINTHPOKHIA
NYJATHH KOPPO3USAAH XUMOSJIAIIHUHT AaCOCUH KOHYHUSTIapw» 110
HOMJIAHTaH OeluHYM 600U/, OTMroMep KOPpO3usi HHTMOUTOpIapy UII-TUPOKU]IA
IYJIATHA KOPPO3USAaH XUMOSJIAITHUHT aCOCUN KOHYHUSATIApU KEJITU-PUIITaH.

Vpraumnaérran KOppo3HOH arpeccuB MyxutT cudaruma 30 man 270 r/n
KoHIeHTpanusuin MuHepanamrupwiran NaCl HuHr cyBmarm spuTmacu OJMHTaH.
CyBmu ¢azanunr pH myxutu 3 gan 6 rada OynraH opaivKia Y3rapTUPHITaH.
BbyHuHr yuyH cyBiu ¢aza cucreMacuHUHT kuciotamuiuru 2,50+0,50 /i Bomopon
cynb(ua KoHUeHTpauusicu OwiaH OovntwiraH. Koppo3smoH MyxuT TapKuOHaH
SpUraH KHUCIOPOJ axpaTHO oOJIMHMaraH. ODKCIEpUMEHTJIapAa MYXHUT Xapoparu
20+3°C HM TamKuiI KWIAu. Xap OMp SKCIEPUMEHTHHHT JAaBOMUMIUTA 6 COATHU
TAIIKWI 3TraH. AHUKIaHAETTaH TapKUOHUHT MHIHOUpIIAIIIard XUMos camapaaop-
JUTUHU TPaBUMETPUK yCyJl OuiaH 6axonanrad. HamyHanapaaru ymymuii Kopo3us
te3nmuru mynatHuHr Ct3 mapkamu 45x%15x2 MM To3a 103acu V' 1,6 meramn
IUTACTUHKACK/Aa aHUKJIaHTaH. Xap OMp KOppo3us TE3IUru KuiimaTtu 9 Ta KOHTPOJI
yJaT HaMyHaJlap/a OJIMHUO YpTaya Te3JIUrH XUCoOIaHTaH.

Onuromep KOppo3usi UHTHOUTOpPJIApU IIYHJAd MOJAAJIApKH, ylap MeTayll
I03aCMHU KOPpPO3MSIIaH XuMosulall xycycusitura sra. Onuromep Koppo3us
MHTUOUTOPJIIAPMHUHT METAJUIAPHUA XMMOSJIAIl MEXaHU3MH, yjap MeTall r3acHuia
KyJla I0MKa TUIeHKaIap XOCH KWJIMIIY HAaTHXKAcKh1a HAMOEH Oynaau.

3 Ba 4 xaaBajuiapja xap XuJl MyXHUTAa OJIMHTaH TaxpubOa HaTWxKaaapu
KeJNTupwirad. 3 Ba 4 ’kaJBajilaH KYpUHUO TYpUOIMKH Xap XU KOHIEHTpALMs-
Japja Ba MUHEpaJM3alMsiiap/ia XxaM MHIHOUTOPJIApHUHT MHTHOUpIIAIl XYCyCHSIT-
Japy cakIaHuO KOJIMOK/IA.

NHruOuTOpIapHUHT  TabCUPJAMIMINIAH KEHUHTH  caMapagopiuru  5-
KaJBajna KenTHpwiarad. bapua ypraHumnaéTraH [uana3soH [apaMeTpriapuia
WHTHOWTOPJIAPHUHT YypTaya XuMosulaml camapanopiuru 15-25 % Hu Tamkun
strad. by xumosinam MK-4 na 5% na ky3aTuiaMoka, MakCUMall XUMOSI caMapacu
HUK-5 xoposus wunrubutopuma 10-20 % ma Ky3atunmMokna, OyHHM arpeccuB
ANEKTPOa MHTMOUTOPHUHT IUCTIEPIUP-TAHUIINHYU SXIIMJIMHUAIIN OWIaH Xamja
UHTUOUTOP HAMyHaJapHUHT METaJUl fo3ajapujia XUMOs KaTiaMu XOCHJ KUJIMILIN
SHIWJTAIINIIKA OWjaH TYUIYHTHPUII MYMKUH. WHrMOMTOP KOHUEHTPAIUsICHHUHT
25 % raua ommpwumu (MK-6) Xxu-mMos camapaJopJuruHi KaMauTUPaIu, SbHU
KOppO3usl MHTHOWUTOpJIapy JAMCHEp-TUpJIAll XYCycUsiTU OuiaH Oup Bakria
SpUTYyBYM BasudacuHu Oaxkxapubd MeTal lo3acujiard XUMOs KaTJaMUHU
KOHIEHTPALUSCHHUHT KaMalHIIUTa oJIn0 Keiau.

HK-3 Ba HK-5 kopposus MHTHOUTOPIAPHUHT XHUMOSJIAIl XYyCYCHUSTIApU
Oyiinya MHUHEpanu3alMsICH KaM OYIraH 3JeKTpOJMTIapJarura Kaparanjaa Kydid
MUHEpaIU3alMsJIaHraH MyXUTIapJa XaM XHMOsJlall camapaopiiird FOKOpPWIIH-
TMHU KypCaTTaH.
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3 KaaBaj

pH=6 Mmyxutuaa oJuroMep KOppo3usi HHTHOMTOPJIAPHHUHT XUMOSJIALI
X0CCAJTAPUHH TAKKOCJIAII

Nuruburop | Konuenrparwusi, YMymMuii KOppO3USTHUHT XUMOSIJIAIT camapaaopanru, %,

MT/JT KyHuaara MUHEpasll TyTraH HaMyHaJiapaa, Mr/Ji

30 100 270
1 2 3 4 5
250 88 86 82
HK-1 150 85 82 78
50 75 72 70
250 92 92 90
HK-2 150 90 90 88
50 82 80 78
250 98 98 98
HK-3 150 98 98 98
50 95 95 92
250 98 98 98
HK-4 150 98 98 95
50 95 95 90
250 98 98 98
HK-5 150 98 98 98
50 95 95 95
250 90 90 90
HK-6 150 87 88 85
50 82 80 78
250 98 97 96
HK-7 150 97 96 95
50 98 97 96
250 99 98 95
HK-8 150 98 98 94
50 97 96 93
250 98 97 95
HK-9 150 97 98 95
50 98 94 93
250 98 95 90
NALCO 150 98 95 88
50 95 92 75
S-xkanBangan  kypuHuO  Typubaukum  HK-1 KOppO3us

uHruouTopapuaa xap xwi pH myxutinapaa xamaa 6-24 coatia oJIMHTaH HaTHXKa-
Japaa Kapuib Oup Xuj KypcaTrudra 3ra dKaHauruHu kypurn mymknd, UK-1 Ba
NK-2 uarnburopnapuna keiimH4aivk Oy xonat macaitn6 6opamau. MK-3 Ba UK-5

WHTHOUTOpIIapua 3ca Oy XoaT CakIaHNuO KOJTaHJIUTH aHUKJIaHTaH.

HK-3 Ba UK-5 xoppo3us WHTHOMTOPIAPHUHT XUMOSJIAII XYCYCHUSATIAPH
Oyiinua MHUHEpaIu3alusICH KaMm OViraH SJEKTPOJIMTIap/arura KaparaHaa Kywid
MHUHEpaIU3alMsUIaHTaH MyXHUTJIapJa XaM XUMOsUlall caMapaiopJIurd HOKOPHUIM-
TUHU KypcarraH. S-xaaBangaH kypuHuO typuoauku MK-1 Ba MK-5 kopposus
uHruouropiapuaa xap xwi pH myxutnapaa xamaa 6-24 coataa OJIMHTaH HATHXKa-
Japaa Kapuib Oup Xwmi Kypcarruura 3ra SKaHJIUTWHM Kypuin MyMkuH, K-1 Ba
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WK-2 unrubutopnapuaa keitnHuanuk 0y xonat nacaitn6 copamgu. MK-3 Ba UK-5

WHTUOUTOpJIapua ca Oy XoaT cakjiaHuO KOJTaHJIUTH aHUKJIaHTaH.

4 xkaaBaj

pH=3 Myxutuaa oJuroMep KOppo3usi HHTHOMTOPJAPHHUHT XHUMOSJIALI

X0CCAJAPUHH TAKKOC/JIAIl

WNurnburop | Konuenrpauus, mr/n | YMyMuil KOppO3USIHUHT XUMOsLIIAII caMapaaopiauru, %,
KylHJaru MUHEpaJUI TyTraH HaMyHaJlapJia, MI/J1

30 100 270
250 83 82 80
HK-1 150 80 80 76
50 72 70 68
250 90 90 88
HK-2 150 87 85 84
50 78 76 70
250 96 96 95
HK-3 150 96 94 92
50 92 92 90
250 95 95 95
HK-4 150 95 95 94
50 92 92 90
250 95 95 95
HK-5 150 94 94 93
50 92 92 91
250 93 92 89
HK-6 150 92 91 87
50 89 90 86
250 96 95 93
NK-7 150 95 94 92
50 93 92 91
250 95 94 92
HK-8 150 94 93 90
50 91 90 87
250 96 95 93
HK-9 150 96 94 92
50 94 91 89
250 96 95 92
NALCO 150 95 94 90
50 93 92 88

Onunaran Hatwkanmapau (3-5 xaaBawiap) TakkKociad NIyHaal Xyrocara
KEJUII MYMKUHKHA, UTHTHOUTOPJIAPHUHT XUMOSI KaTJIAMH XOCHJI KUJIUIIM Xap XHII
SKAHJIMTH OWJIaH TYIIYHTHPUIL MYMKHH: OMPHHYM XOJIaTJa XHUMOS KAaTjaMu
arpeccuB MyXUTJAa Mailo Oynaau, UKKMHYM XOJIaTJa 3ca MEXaHUK ycynjua 6opud
IOKOpU XHMMOsJIall Japaxacura sra Oymand. by xonar wummad yukapuniaa
unutatunaaurad NALCO Ba UK-1, MK-2 unruburtopiapua Ky3aTuiaaau.

NK-6 xoppo3uss MHTMOUTOpPUAA IOKOPHUAA aUTUITAHJIEK OPTHKYA SPUTYBUU
MUKJIOpY Oynn0, MEeTaul HaMyHalapu (03acHia XMMOsUIall camapaJopJIuryd yHua
IOKOpH OynMaiinu, 1y OunaH Oupra MHTHOUTOP XMMOS KaTjiaaMJiaH AJIEKTPOJIUTIa

YyTH gecopOuuscy Xyaau UryHaai 0ynaam.
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5-xanBan
ATpeccuB MYXHT/IA OJIUTOMEP KOPPO3UsI HHTHOUTOPJIAPUHUHT
XHUMOSIJIAII CAMAPAJTOPJIATHHA 0aX01a11

WNurudurop WMHruOuTOpHUHT TabCUpIIAIIMIIIAaH KEHHHTH camapaoiauri, o,
arpeccuB MyXMT/a, cOar.
6 24 96 120 240
1 2 3 4 5 6
pH=6
MK-1 96 90 82 76 62
NK-2 98 90 86 78 75
NK-3 98 95 94 86 82
NK-4 98 94 90 84 80
HK-5 98 95 91 83 79
HK-6 92 88 85 72 65
NK-7 97 91 88 85 73
HK-8 95 89 86 79 76
HK-9 96 92 89 82 77
NALCO 97 92 88 80 72
pH=3

HK-1 94 90 80 72 58
HK-2 96 88 82 76 70
NK-3 96 94 90 84 80
NK-4 97 94 90 82 80
HK-5 96 93 89 81 76
HK-6 91 85 76 69 62
NK-7 95 91 87 79 69
NK-8 96 89 85 77 65
HK-9 97 93 86 76 66
NALCO 96 92 83 71 63

[Myngait  kuub, maboparopusi TaxpuOanapu  HaTKaJapu — IIYHU
KypcaTaJuKu, OJIMTOMEpP KOPPO3UsT HMHTHOUTOpJIApU SPUTMAJAPUHUHT CYBIATH
XUMOSIJIAll XOoccallapy MyJIAaTHU XUMOS KWIMIIJIA HEWTpajd Ba KUCIOTAId MYXHT-
JapJa Xam KOPpO3UsaH camapaid XUMOSJIAIINHU KypcaTraH. YJApHUHT XUMOSI-
Jam Japa)kaci KOHUEHTpauUsHUHT omupuiumu O6unan pH 3,0 man 6,0 raua
oynran Mmyxutiapaa yprada 93-99 % Hu TanIkui STraH.

JucceprauussHUHT «OQJIMroMep AHTHOKCHIAAHT/IAP, KOPPO3Usi MHIHOU-
TOPJIAPH BA yJIap aCOCHIa KOMIIO3UIIMOH MATEPHALIIAP OJIMII TEXHOJIOTUACH
ne0 HOMJIAaHTaH OJTHMHYM 000Ma, CMHTE3 KWJIMHTAH OJIMTOMEP aHTUOKCHAAHTIap
Ba KOPPO3HsS WMHTHUOUTOPJIApU TOJMMEPIAPHUHT OaKapOpJIMTMHU OUIMpHUIIAa Ba
METAJJIAPHU 3aHTJIAAaH XUMOSJIAa UIUIATHUIAIN.

SApatunraH SHTU OJTUTOMEp aHTHOKCHUJAHTIAP Ba KOPPO3Us MHTHOUTOpPIAp-
WHU WIUIA0 YMKAPUIIHUHT TEXHOJIOTHK >KapaéHiapw KyWumard OocCKuuIap/iaH
nbopar: MaxCyJIOTHU Tau€piaill, MOJUKOHICHCAINS, XOCUI OYIraH MaxCyJlOTHHU
QXpAaTHUII, KypUTHII, Malanai Ba Taiép OYiaran MaxCyJIOTHU KaJOKJIaIl.

[Tomumep matepuamuiapy Ba MeTaulap YYyH HHTUOWPIIOBYM MOIajiap Ba
KOMITO3ULIMSIIAp MIUIA0 YUKAPUILI TEXHOJOTHK Kapa€HJIapuHU OOIKAa WHTUOMP-
JIOBYM KYIIMMYanap MIUIA0 YMKapaJuraH TEXHOJIOTHK JIMHUSICUHU Y3rapTupmac-
JlaH UIUIa0 YUKAPUILIL MyMKHH.
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T'occunon 8a snuxnopeudpun acocuoa orucomep aHmMuUOKCUOAHMU OJUWHUHS
mexHoNIo2uK cxemacu. 1OCCUNON Ba HOUXJIOPTUIAPUH aCOCHIA  OJUTOMEpP
AHTUOKCUJAHTH OJIMIIHUHT TEXHOJOTMK cxeMacu 4 pacMmia KeITHUPUIIraH.
[I¥narnan MIIaHTaH MCTHIN KypuJMacura Ba KaWTap COBUTIMYra sra Oyiran
peaktopra P/ 5TUll CIUPTU Ba TOCCHUIION COJIMHMO yjap TYJIUK 3pUO KEeTTryHua
axuiad  apamamtupwiaad. KelinH sca kepakiu Mukaopaaru oprtodocdop
KUCIOTacd €k WmKop comuHagn Ba 30°C  xapopartrada Ku3IMPHIHO,
apaamTUKO TYpWITaH XOJJla YHTa SMUXJIOPTHIPUH CEKUHJINK OWijlaH KyImmoO
oopmnaan. Peakius Tyramm yayH xapoparau 50°C raua kyrapuiaan Ba Oup coat
JaBoMuza ynuiad Typuiiaau.

o Do Do T

k) 2 yirE] Nid

-

-
s

Dunempam na
pesenup Ay

'""_l_l_l"'
|_ B cxnao comosozo

HpooVKmMA

M1I1-M6 -ynaoB ununuiapu; Pl-peaktop; Cl-axkpatum yuyn anmnapar; F1-¢bunstp;
P2-to3anam yuyn anmapar; X6-coutrud; K1- kpucrammsanus yuayH anmnapar.
Puc. 4. TI'occumosn Ba 3MUXJIOPTrHAPHMH aCOCHAA OJMIOMEP AHTHOKCHIAHT
OJIMIITHMHI TEXHOJOTHK CXeMacCH.

Keiinn sca yHra cyB Kymmiaad Ba CeKMHIMK Owiad xapopar 15°C raua
COBUTWIIQU. XOCWJI OYyJiraH CyclneH3usl axpartuil anmnapatura yTkazuiauo Cl
GuiabTpaaHnO, ATWUI CHOUPTH Ba CyB OWJIaH IOBWIAJM Ba CUKWIMO T3ajaiira
Oepunaau. Peaknusira KupHIlIMail KOJTraH OOLIAHFUY MaxCyJoTiap KU3TUPHINO
CIUpT OWIIaH CyB apanammMacuaa To3anad osuianad. @umsrapau sca 15-20°C raua
COBUTWJIMO XOCWJI OYAraH KpUCTal YyKMaHu QUIbTPJIa0d KypUTUII YUyH
KYHATWIAAU Ba KQAOKJIAHA .

T'occunonnune annuneanoceHudnap OUNAH MABCUPIAWUWYU HAMUNCACUOA
OUOMEPAU  AHMUOKCUOAHMIAPHU ONUWIHUHE ~ MEXHONIO2UK  CXeMAacu.
['occunomHUHAT  ATMATAIOTEHUTAp OWIaH  TabCUPJALIUIIM  HATIXKACKIA
OJINTOMEPJN AHTUOKCUJAHTIAPHU OJIMIIHUHT TEXHOJIOTMK CXeMacu S-pacMja
Kentupwirad. Peakropra P/ (apanaliTUPTU4Iv Ba KOIUIAMaJIM SMaJUIAHTaH IyJiaT
anmapar) TOCCHUIION KYKyHH, HaTpuild €KM KaJMid THIPOKCUIAVMHUHI SPUTMACH
KymuoO conuuaau. COJIMHraH apajaiiMa apalalTHpuiIaan, KU3AUPUIaIu Ba YII40B
uauimunad M1 annunranorenns Kymunaam. Peakuus 60-70°C ga onub Gopuiaam.
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M1-M4- Gommmanrud maxcyjiotiap ydyH curuM; Pl-ankwmmam peakropu; E1-
nurruwiap, P2-opthkua ammuiaraJoreHUAHM Xamam anmapatd; X1 uo X2-
coButruuiap; S1-0yrmaTrud (KypuTruy).

S5-pacm. Toccumosi OWIaH AUIWITAIOTEHUAJIAP ACOCHAA  OJUIOMEPJIH
AHTHOKCUIAHTJIAPHHU OJTUIIHUHI TEXHOJOTHK CXeMACH.

Peakuus Tyraimm OusiaH, rOCCUIION OWJIaH aJUTAITaIOTeHU]T ¥3apo TabCcupia-
WM HAaTHXKAacuAa XOCHI OVIraH MUHEpasl Ty3HUHT 3PUILHA YUyH YHTA CYB KYIIIH-
Jaad, apaaliTUPUIagd Ba TUHIAUPWIAAW. UYKMa THHTAaHUJAH KEWWH CyBIa
SpUTaH TY3JIM CyB KaTjiaMu axpatwiaad. OpraHuk KaTJlaMHU HEWTpasuiail ydyH
YHTa 03 MUKJAOPa XJOPUJ KUCIOTaCH KYIIWJIaId Ba OPTUKYA aJUTAIITaIOTaCHUIHUA
xaipam yuyH P2 anmapatra yTkazunaau. Xanaail, peakTopra CyBiu nap 1000pHIll
OpKaju aMalira OWMpWIaau: XalganaéTraH ajUTWITajioracHu]] KalWTa HIIUIATHIL
yuyH Ym4yoB wupummura M1 robopwrnanud. Xocwsi OYiaraH MaxcyjiaoT COBUTHIHO
OpajuK CUFUMJIM WAMINra YTKa3WJIagud Ba y €pJaH KypuTull anmapatura S1
ro0opmitaau. Xocwui Oyarad Maxcynot yHyMmu 92-96% Hu Tamkuia KAIaau.

Onuzomep Koppo3usi UHSUOUMOPUHU ONUWHUHE MEXHOLO2UK CXeMacu.
OnuroMep KOppO3us WHTHOWUTOPUHU OJIUITHUHT TPUHIMUIHAAIL TEXHOJOTUK
cxemacu 6 pacmzaa ((popmanuH Ba MOYEBHHA aJIyKTH MHUCOJINJA) KEATUPHUITAH.
Peaktopra Pl (apanmamrupruy, HCTTMY Ba KaillTapMa COBUTTMY OWIaH
YKUXO03JIaHTaH BEPTUKAJ HWIMHAPCUMOH amnmapar) yiuoB uaunuiapuaad M1 Ba M2
Kepakjiu MUKaopaaru ¢opmMainH Ba MOYEBUHA aJTYKTH COJIMHA/IH.

PeakTopra coimHrad mojjanap apainamrTupub typuiarad xonga 80-90°C
xapoparaa 6 coar maBomuaa Kusaupmiaau. Keiiun sca peakion macca 20-25°C
xXapoparrada cOBUTWINO, GuiibTpiait yuyH P2 ra xyHatunaau. Peakiimon Maccara
ATWJI CIUPTU KYMIMO peakuusra KUPUIITaH Macca YYKTUpWiIaad. UYKTUpuiraxn
Macca S1 xaxmun uaumira o0opuiaad Ba siHa OuMp mapotaba OBWIMO KOJTaH
gyKMa KypUTHJIAIA XaMJa KaJokiamra roopmiaau. MaxcynoTt yaymu 85-89% uu
TaIIKWI 3TA]IH.
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M1-M3- VymuoB wumunuiapu; Pl-peaktop; P2-bunbtp; El-xaxmum wuaum; S1-
KpPUCTAIIA3ATOP.

Puc. 6. Ouauromep KOppo3usi HMHIHOUTOPHMHM OJMINHUHI NPHHIMIIAAI
TEXHOJIOTHK CXEMACH.

XVYJIOCAJIAP

1. TOCCUMONHUHT 3NUXJOPTUAPUH Ba AUIMATYTraH OupUKMaiiap OuiaH
pEeareHTIapUHUHT Xap XWI IIapOUT Ba HUCOATIapAa OJMIOMEp aHTUOKCHJIAHTJIap
OJIMII YCYJUIapU TaBCUS STUJIIH.

2. Tapxubmma N-, S-, P-tyrran mnonu@yHKIMOHAT  OJIUTOMEP
AHTUOKCUIAHTIIAp Ba KOPPO3Us UHTUOUTOPIApH TaBCUs KUJIMHAM Ba ylap acocuaa
TOCCUTIOJTHUHT OJIUTOMEPJIN XOCUJlaiapy, MOoIUMeTHIIeHIU(Tro ))amuiodocdariap,
AMUXJIOPTUApUH Ownan au(tuo)amuaodocdarnap acocuaaru oauromepiap,
aumetunTepedranaT OuIaH MOJUATHUICHIIONNAMUH OJUTOMEpPIIApU OJIMHIH.

3. UK-cnextpu, macc-xpomatorpadus, nuddepeHiuan-repMuk Ba OoIIka
aHaJIM3 yCyJUlapd acoCHJa OJUIOMep AaHTUOKCUAAHTIAPHUHT MOJUAITUJICH
ACCTPYKIUSACUAA HMHTUOMpIAll aKTHBJIWTH YPraHuiauO, ynap MOIUMEpIapHUHT
TEPMOOKCUIJIAHUIIMHU TYXTATUIIMHU Ba camMapajopiurud Oyiimua amanuérna
Kyanunaaurad «Mpranokc-1010» ypHura taBcust KWJIMHIN.

4. CrabunuzanusiianMaradl Ba craOunuzarusiianrad K3IID vu xap xun
0ocUMIard MOJIEKYJISIP KUCIOPOJHU IOTHILI KMHETUKACH YpraHuinO, NepoKcus Ba
TUAPONEPOKCUANIAD XOCWJI OYnMIIMra Kapamaid OJIMTOMEPSM aHTHOKCHUIAHTIAP
NOJIMMEpP KOMMO3ULMANIApUAA JECTPYKLMS >Kapa€HUHU TYXTaTUII WMKOHUHH
oepaau.

5. T'occumon acocumaru omuromep antuokcuaantiap CKUM-3 u CKMC-30
APKM-15 pe3uHa kopumiManapuja aHTHOKCHIIAHTIUK XOCaJapUHU HAMOEH
Ky Hatrxkacuaa Mpranock-1010 aHTHOKCUIAHTH YpHUTA UIUIATUALIITA TaBCUS
KYJTHH]IH.

6. Omuromep crabmmmzatopiaapauar apanammanapu CKU-3 u CKMC-30
APKM-15 kayuyyknapura KyIIWIrasja, yJapHUHI apajaliMajapuia CHUHEPru3M
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XOJIMCacu Ky3aTWwinO WHIWBHIyan cTabwiu3atop camapagopiurugad 2,4-3
MapoTaba Oayan Oyiuiy OusiaH U30XJIaHAIH.

7. Omub® Oopwiran Taxpubaiap acocuja OJUTOMEp  KOppo3us
UHTUOUTOPJIADUHUHT MHTHOMpJall KOOWIMATHHU  OaxoJjiail  ypraHuirasjia,
YIAPHUHT  KOPPO3WAaH  XuMoslaml  camapaaopiaura  98-99%  skannuru
Kypcatunub, muHepautamtupuiarad myxuraa MK-4 Ba UK-5 unruburopnapu,
kucinoTanu Mmyxutaa sca MK-3 uHruOuropiapuHu UILIATUIITA TABCUST STUIIH.

8. M3mamumuiap HaTWXacuga OJMTOMED AaHTHOKCHIAHTIAp Ba KOPPO3US
WHTUOUTOPJIAPUHU OJIUII TEXHOJOTHUSACH TaKIU(] STUIAN.
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HAYYHBINA COBET 14.07.2016.T.08.01 TP TAIIKEHTCKOM
XUMHUKO-TEXHOJTOI'MYECKOM HHCTUTYTE I10
IMPUCYXIAEHUIO YYHEHOU CTEIIEHU TOKTOPA HAYK

TAIIKEHTCKHAI XUMHKO-TEXHOJOT'MYECKAN UHCTUTYT

BEKHA3APOB XACAH COMHUBHA3APOBHY

TEXHOJIOI'UA ITOJIYYEHUSA HOBBIX OJIMT'OMEPHbBIX
AHTHOKCHJAHTOB U HTHI' UBUTOPOB KOPPO3UUN HA OCHOBE
MECTHOI'O CbIPbs

02.00.14-TexHoNOTHsI OPraHMYECKUX BEHIECTB M MaTepHAIIBI HA HX OCHOBE
(TeXHUYECKHE HAyKH)

ABTOPE®EPAT JOKTOPCKOM JTUCCEPTAIINA

Tamkent-2016 roa
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Tema JOKTOPCKOMH AUCCEPTALUMA 3aperucTpUpOBaAHO noj HOMepOM
28.04.2016./B2016.2.T107 B Bbicmieii arrectanimoHHoii komuccun npu KadOunere Munmu-
cTpoB Pecny0simkn Y36ekucras.

JIoKTOpCKasi JuccepTanus BhIMOJIHEHa B TalIKeHTCKOM XUMHUKO-TEXHOJIOTHYECKOM HHCTHU-
TyTE.

ABTopedepar auccepTai Ha TpexX s3bIkax (y30€KCKHM, pyCCKUM, aHTIHICKHIA) pa3me-
IIeH Ha BeO-cTpanulle mo aapecy tkti.uz u unpopmannonno-odpasosarensaom mopraine ZIYO-
NET no agpecy www.ziyonet.uz

Hayunbii
KOHCYJIbTAHT: Mxkanunos Adayaaxar TypanoBuu
JIOKTOp XUMUYECKUX HayK, Ipodeccop
O¢puunanbHbie ONMOHEHTHI: Myxameaues Myxrap I'anneBuy
JIOKTOp XUMUYECKUX HayK, Ipodeccop
Konupos Tyakun Kymaesuu
JIOKTOp TEXHUUYECKUX HayK, Ipodeccop
Amypos Hurmar PycramoBuy
JIOKTOp TEXHUUYECKUX HayK, Ipodeccop
Benymas opranusanus: TamKeHTCKUHN rocyapcTBeHHbIN TeXHUYECKU I
YHHBEpCHTET
3ammTa quccepTalui COCTOUTCS «  » 2016 r. B «___ » YacoB Ha 3aceIaHUH

HayuyHoro coseta 14.07.2016.T.08.01 mpu TamKeHTCKOM XMMHKO-TEXHOJIOITMYECKOM MHCTUTYTE
o azapecy: 100011, r. Tamkent, [llaitxonTtaxypckuii paion, yn. A.Hasou, 32. Tem.: (99871)
244-79-21; daxc: (99871) 244-79-17; e-mail: tkti_info@edu.uz

JIoKTOpcKasi amccepTamnusi 3aperucTpupoBaHa B MHOOpPMAIMOHHO-PECYPCHOM IIEHTPE
TamkeHTcKoro XMMHUKO-TEXHOJIOTMUECKOTO MHCTUTYTa 3a Ne | ¢ KOTOpOHl MOXKHO O3HAaKO-
mutbest B UPI[ (100011, r. Tamkent, [laiixonTaxypckuii paiion, yin. A.Hasou, 32. Temn.:

(99871)244-79-21).

ABTopedepaT auccepTaium pa3ociaaH « _ » 2016 rona.

(mpotokon paccelaku Ne OT «__ » 2016 .).

C.M.Typo0:x0H0B
[Ipencenarens Hay4HOT'O COBETA MO MPUCYKACHUIO
YUEHOI CTeNeHu JOKTOpa HayK, 1.T.H., Ipodeccop

A.C. U6oayniaeB
VY4eHblll ceKkpeTaph HAYYHOT'O COBETA IO MPUCYKIACHHUIO
YUEHOU CTETeHH JIOKTOpa HayK, JI.T.H., ipodeccop

I'. Paxmon0epaueB

IIpencenarens Hay4HOrO0 CEMHUHAPA IIPU HAYYHOM
COBETE I10 MPUCYKICHUIO YICHOW CTETIEHHU IOKTOPa
HayK, JI.X.H. Ipodeccop
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BBeaenue (aHHOTALMS JOKTOPCKOM AUCCEPTALMHU)

AKTYaJIbHOCTh U BOCTPEOOBAHHOCTH TEMBbI AMCCepTalMU. B Hacrosmee
BpeMs B CTpaHaX MHpa C pPa3BUTOW XMMHUYECKON U HEPTE-XUMHUUECKOW MPOMBIIII-
JIEHHOCTBIO yIIepO, HAHOCUMBIN B PE3yJIbTaTe KOPPO3UU METAIUIOB cocTaBiseT 20
IIPOLIEHTOB OT TOJOBOr0 IIPOU3BOACTBA METAJIOB. [IpyM KpyIHOM IUIaHMPOBAaHUU
pacHIMpPEHHs] UX MPOU3BOJCTBA M MOJEPHHU3ALMM IPOU3BOJCTBEHHBIX OpraHU3a-
11, BO3HUKAET NpodieMa yBEIMYEHHsI CPOKa CIYXKObl MOJUMEPHBIX U METAJUIM-
YeCKUX M3IENHii’.

[Tocne mpuoOpeTeHus: He3aBHCHUMOCTH Hamieil PecnyOnuku mo Harpasie-
HUIO PAa3BUTHUS NPOU3BOACTBA PA3JIMYHOW HOBOM NPOAYKIIMM XUMHUYECKOU IpO-
MBIIIJICHHOCTH OB OCYIIECTBICHBI IIUPOKO OXBAaThIBAEMBIE MEPOMNPUATHS IO
3aIIATEe METAUIMYECKUX TPYO OT KOPpPO3UU B CEIBCKOM XO35KCTBE, B OBITOBOM U
MIPOU3BOACTBEHHOIN c(epax, a UMEHHO, MPOU3BOJICTBA KAYECTBEHHBIX MHTUOUTO-
POB, KOTOpBIE CIYXaT B ONPEJIEICHHON CTEIIEHN YBEJIIMYEHHUIO CPOKa CIIy>KOBbI I10-
JUMEPHBIX U METAJUIMYECKUX U3JETUM.

B Hacrosiee Bpemsi B MUpe OCHOBHBIM ChIPhEM ISl TPOU3BOJCTBA MHTUOUTO-
POB SIBISIFOTCS MUPUAVMHOBBIE OCHOBAHNS, HU3KOMOJIEKYJIIPHBIE M BBICOKOMOJIEKYJISIP-
HBIC AMUHBI 1 OKCUAMUHBI, KUPHBIE CUHTETHUYECKHE KUCIIOTBI, BEICOKOMOJIEKYJISIPHBIC
CIMPTBI, XMHOJIMHOBBIE OCHOBAHWS, UIMUA30JIMHBL, IIPOU3BOAHBIE THOMOUYEBUHBI, YPO-
TponuHa, ¢ochopconepk alie COSAUHEHNSs, a TaKKe MOOOYHbIE MPOIYKTHI MPOU3-
BOJICTBA CUHTETHYECKHX Kay4yKOB, KOKCOXUMHUYECKOTO M HEPTEXUMUYECKOTO MTPOU3-
BOJCTBa. B Hamieil ctpane BeayTcsl CUCTEMaTUUYECKUE HAy4YHbIE MCCIIEIOBAHUS 110
CO3J]aHUI0 HOBBIX TUIIOB MHTHOUTOPOB. B CcBs3M ¢ Bo3pacTaronieil HoTpeOHOCTHIO B
MPUMEHSAEMbBIX HHTUOUTOpaX, LEIeCO00Pa3HOCTh CO3JaHMs MPOU3BOJICTBA, MPH-
MEHHUTEIBLHO K HOBBIM CHIPbEBBIM pecypcam, 0a3upyIOLIErocs: Ha NepeIoBON TeX-
HOJIOTMH, TPUOOPETAET UCKIIIOUUTENLHO BaKHOE 3HaUeHHe. B xone pemenus nas-
HOW 3aJjaud BO3HUKJIA HEOOXOJUMOCTb B CHUHTE3€ OJIMTOMEPHBIX MHTHOUTOPOB,
o0JaalouX COBOKYIMHOCTBIO IIEHHBIX U MOJIE3HBIX CBOMCTB, pa3pa0OTKe HaHO-
TEXHOJIOTMH TOJIYYE€HUSI OJIMTOMEPHBIX MHTMOUTOPOB C MPUMEHEHUEM HOBBIX ChI-
PBEBBIX PECYPCOB, B KAYECTBE CHIPHEBON OA3Bl.

JlaHHOE IHCcCEepTallMOHHOE UCCIIEIOBAHUE B ONPEAECICHHON CTEIIEHH CIIYKUT
BBIMOJIHEHUIO 3a/1a4, MPEAyCMOTPEHHBIX B mocTtaHoBieHun IIpesupenta Pecry0-
muku Y30ekuctan No 1442 ot 15 mexabps 2010 roma «O mpuopuTeTax pa3BUTHS
npoMbluieHHocTH PecniyOonuku Y30ekuctan» u Ne 1072 ot 12 mapra 2009 roga
«O mporpamme Mep NO pealu3aluy BaXHEHIIMX MPOEKTOB MO MOJACPHU3AINH,
TEXHUYECKOMY U TEXHOJOTUYECKOMY NIEPEBOOPYKEHHIO IPOU3BOICTBAY, 4 TAKKE B
JIPYrUX HOPMATUBHO-TIPABOBBIX TOKYMEHTAaX, MPUHSTHIX B TaHHOU cdepe.

CooTBeTcTBHE HCCJIE0BAHUS TPUHOPUTETHLIM HANMPABJIEHUAM pa3-
BUTHS HAYKH W TeXHOJIOTHII pecny0auKku. /laHHOE nMccaea0BaHUe BBITOJIHEHO B
COOTBETCTBUM C NPUOPUTETHBIM HANPABICHUEM DPAa3BUTHS HAYKW U TEXHOJIOTUHU
Pecnyonuku VII. «Xumuyeckasi TEXHOJIOTUSI 1 HAHOTEXHOIOTHSD .

! MiBanoBcxkuii B.H. TeopeTHueckue 0CHOBEI IPOLECCa KOPPO3HH HE(TEIPOMEICIOBOro 06opynoBanus / XKypHai
Wmwxenepnas npakruka. 2010. Ne6. —C. 4-14.

31



OG30p 3apy0eKHBIX HAYYHBIX MCCIEI0BAHHIl MO0 TeMe AMCCEPTALHH .
Hayunble uccnenoBanusi, HanpaBiIeHHbIEC HA MMOJYyYEHUE U BHEIPEHUE HOBBIX Opra-
HUYECKUX XMMHUYECKHX J00ABOK, OCYIECTBISIOTCS B BEAYIIUX HAYYHBIX IIEHTPAX
¥ BBICIINX OOpa30BaTENIbHBIX YUPEXKICHUSIX MHpa, B ToM 4ymcie University of
Arizona (CILIA), Aston University (Aurims), Slovak University of Technology
(Crnosaxkus), Chonnam National University (Kopes), Technical University of Lodz
(ITonmpmra), Indian School of Mines (Munus), Universidade de Sao Paulo — USP
(bpasunmust), Yunnan University (Kwuraii), Southwest Petroleum University
(Kurait), Kabapauno-bankapckuii rocynapcTBeHHbIH yHUBEpcUTEeT UM. X.M.
bepbekoBa, (Pocccusi), KaszaHckuii rocyIapCTBEHHBI  TEXHOJOTHYECKUN
yauBepcuteT (Poccust), Harmonansabeiil yHuBepeuTeT Y30ekuctana (¥Y30eKucTan),
TanmkeHTCKUM XUMHKO-TEXHOJIOTHYECKU HHCTUTYT (Y30eKuCTaH).

B pesynbsrare nccnenoBaHuii, MpOBEISHHHBIX B MUPE TI0 MOTYYESHUIO HOBBIX
OpraHUYeCcKUX J00aBOK, TOJYUYEHBI PsJ HAYYHBIX PE3YJbTaTOB, B TOM YHCIIE:
npuMeHEH B mpou3BojicTBe lrganox E mpu trepmuueckoit nectpykuuu [1BX (Tex-
HoJlornueckuii yuuBepcuter CnoBakuu, CioBakusi), pa3padOTaHbl HOBBIE MOJIU-
MepHble anTHOKcuAaHThl (Chonnam National University, KOxnas Kopes), paspa-
00TaHbl aHTUOKCUJAHTHI Ha OcHOBE 1,2,2,6,6-neHTaMeTHINUIepUIMHA U BUHIIIA-
1erata ¥ mpuMeHeHbl pu doroctadunusaiuu moiumepos (Universi-dade de Sao
Paulo — USP), nmpuMeHeHBI TpHUa30JIbHbIC MPOU3BOAHBIC ISl CTaleld Kak MHIHOU-
TOpBI KOppo3uu (yHHBepcHTeT Yunnan, Kutaii), paspaboTaHbl 1 IPUMEHEHBI HO-
BbIC MMHJIA30JIMHBI M €ro MPOM3BOJHBIC MPU HWHruOMpoBaHuu ctamu (Southwest
Petroleum University, Kuraif), mpou3BeIcHO TEXHOJIOTHH MOJyYEHUS HOBBIX a30T-
u dhochopcoaepxammx AHTUOKCHUIAHTOB (Kabapauno-bankapckuii
roCyIapCTBeHHBIN yHHBepcuTeT WM. X.M. bepOekoBa, Poccus), paspaboransl u
BHEJIPEHbI HOBbIE a30T- U (hochopcoaepkaliie aHTHOKCUAAHTB U MHTHOUTOPBI
koppo3un (KazaHckuil rocynapcTBEHHBIN TEXHOJIOTHYECKUU yHHBEpcUTeT, Poc-
cusi).

B mupe no crabunuszanuy MoauMepoB U 3alUTe METAIOB, BEAYTCS Hayu-
HO-HCCIIEZIOBATEIbCKUE PAOOTHI MO MEPCIIEKTUBHBIM HAMPABICHUSIM CTAOUIN3aINH
MOJIMMEPOB | 3aIUTE METAIUIOB OT KOPPO3UU TIO CUHTE3Y M UCCIIEOBAaHUIO UHTH-
OMTOPOB HOBOTO TTOKOJICHUSI, COBEPIIICHCTBOBAHUIO CITIOCOOOB MOJYyUYEHUS aHTHOK-
CUJAHTOB M WHTHOUTOPOB KOPPO3UU, OMPEACICHUIO WHTHOUPYIONIUX CIOCOOHO-
cTed a3oT- U gocdopcoepxKaux COCAMHEHUN, TTOTYUYEHUI0 HOBBIX MOKOJICHHUI
AHTUOKCUJAHTOB ¥ MHTHOUTOPOB KOPPO3HH, COUETAIOIINE B CBOCH CTPYKType OJ-
HOBPEMEHHO a30T- U (ochopcoaepkaiue pparMeHTbl U UMEroIre crenuduye-
CKHE CBOMCTBA.

CreneHb M3y4eHHOCTH MpoodJjieMbl. B MuUpe HaydHBIE HCCIICOBAHUS II0
CTaOWMJIM3AIMH TTOJIMMEPOB U 3aIUTE METAIOB OPTaHWICCKUMH J0OaBKaMU OBLIH
nocBsieHsl padbotet H.M. Dwmanysns, I'.E. 3aukosa, 10.A. Illnanaukosa, A.T.
Jlxanunoa, O.C. MaxcymoBoii, A. Hkpamona, 3.A. TamxkuxomxaeBa, X.H.

2 0630p N0 TeMe JMCCepTAIMH  paspa0oTAaHO HA  OCHOBE  3apybexHBIX:  https:www.aston.ac.uk/;
https:www.arizona.edu/; https:www.stuba.sk/; https:web.chonnam.ac.kr/en/; https://www.p.lodz.pl/ru;
https:www.ismdhanbad.ac.in/student/placement/; https:www.usp.br/; https:www.ynu.edu.cn/english/;
https:en.swpu.edu.cn/; https:www.kbsu.ru/ u Ipyrux HCTOYHHKOB.
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Ax0OapoBa, M.I'. Myxamenuena, 3.3. MupBanueBa, A.K. MuxkutaeBa, H.A.
MyxkmeneBoit, E.H. YepezoBa, M.M. Myp3zakanosa, C.}O. Bbyxapoma, Kamal
Afzali., Sumit Kumar., M.A. Hegazy, Lin Wang u ap.

Pa3BuTHe uccienoBaHuil TEXHOJOTUU MO MOJYYEHUIO AHTHOKCHIAHTOB U
UHTHOUTOPOB KOPPO3HUM HAIPABIECHO HA OCHOBE OPTraHWYECKUX COCIUHEHUH, CO-
Jepkaiux a3oT, cepa u dochop. Kpome sToro, BeayTcs HaydHbIE HCCIEIOBAHUS
o MoJlydeHuto HOBBIX 3pdexTuBHbIX N-, P- 1 S-comepkamux snemMeHTOOpranu-
YECKUX AaHTHOKCHJIAHTOB W WHTHOUTOPOB KOPPO3HMM, TaKUX Kak amkui(3,5-mau-
mpem-0yTun-4-ruapoxcrudermn)hocHoOHOBBIX KHUCIOT U UX METaUIOKOMILUICKCHI,
anKuiI|[ moau(3TIIIeHOKCH ) |hochopriT MUPUIUHOBBIX, AJTKHII[MOJIH-(3TUICHOKCH)]-
bochoprit XHHOTUHOBBIX COJICH.

Ha coBpeMeHHOM 3Tamne pa3BUTHS HAYYHBIX padOT M MPAKTHYECKUX pas3pa-
OOTOK B 001aCTH CTaOWIU3AIMU MMOJIUMEPOB CTAHOBUTCS BCE OYEBHUHEE, UYTO HUC-
M0JIb30BAaHUE UHTHOUTOPOB SIBIsiETCSA d(DPEKTUBHBIM U UMEET IIUPOKUE MEPCIEK-
TUBBI B IJIaHE pa3paOOTKU U MOJTYYEHHUSI HOBBIX OJUTOMEPHBIX aHTHOKCHIAHTOB U
HHTUOUTOPOB KOPPO3HH.

CBsi3b TeMbl JUCCEPTANMH C HAYYHO-HCCJIEA0BATEIbCKUMHU padoTaMu
BbICIIET0 00pPAa30BaTEJLHOIO Y4YpesKAeHHs, Ile BbINOJHEHA JUcCCepTALMS.
JluccepTaliMOHHOE MCCEI0BAHUE BBHITIOJHEHO B COOTBETCTBUU C IJIAHOM HAay4yHO-
UCCIIeIOBATENHCKUX paboT TaIlIKeHTCKOr0 XMMUKO-TEXHOJIOTMYECKOT0 UMHCTUTYTA
B pamkax xozgoroBopa x/1m Ne 5/05 c lllypraHckuM ra3zo-XMMHUYECKUM KOMILIEK-
COM U SIBJIIETCS COCTaBHOM 4acThiO TeMbl «Co31aHue HOBBIX d(D(PEKTUBHBIX aHTH-
OKCHJAaHTOB Ha OCHOBE MECTHOTO CBIPhS W WX HCIIOIB30BAHUE TSI MPEIOTBPAIIIC-
HUS TEPMUYECKON ¥ TEPMOOKUCIIUTEILHON EeCTPYyKIHK moymdTuiaeHay (2006 1.) u
x/a Ne 12/06 «Pa3paboTka u npruMeHeHre HOBBIX 3()(PEKTUBHBIX OJTUTOMEPHBIX WH-
THOUTOPOB KOPPO3WHM HAa OCHOBE MeCTHOro chipbsi» (2007 r1.), a Tarke ['YII
TamkeHTCKOro Hay4YHO-MCCIIEI0BATEIHLCKOI0 HHCTUTYTa XUMHUECKOW TEXHOJIOTHUN
no rpanty A12-005 «Co3nanvue u mpuMeHEeHHe HOBBIX d()D(PEKTUBHBIX MHTHOUTO-
POB KOPPO3HMH U3 MECTHOTO ChIpbsi». (2015-2017r0mab1).

Heabio ucciaeaoBanus SBISETCS pa3padOTKa TEXHOJIOTHH MOJYYSHHS a30T,
docdop 1 cepocoIepKaIIIX NoJIU(PYHKITMOHATBHBIX OJINTOMEPHBIX
AHTUOKCUIAHTOB [IJISl TOJMMEPHBIX MATEPUAJIOB U MHTHOUTOPOB KOPPO3HH IS
3aIUTHl METAJIJIOB.

3agaum UccJeI0BaHNA:

OTpEICICHNE CEPpUHM COSAMHCHUH pa3IMYHBIX  KJIACCOB, HMEOIIHNX
HECKOJIbKO IIEHTPOB, KOTOPBIE CIIOCOOHBI YYaCTBOBATh B PEAKIINAX, OTBETCBEHHBIX
3a CTaOMJIM3AIIUIO TIOJTMMEPOB M HHTHOMPOBAHUE KOPO3HH METAJIIOB;

OTIpEJICIICHUE CTPOCHUS U (PU3UKO-XUMHUYECKUX CBOWCTB OJIMTOMEPHBIX aH-
THOKCHUJIAHTOB M HHTHOUTOPOB KOPPO3HH;

OTIpEJICIICHUE BIUSHUS TOJYYCHHOW J00aBKHM Ha (DU3UKO-XUMHUYECKUE H
MEXaHWYECKHE CBOMCTBA MOJIMMEPHBIX U METAJUTHUECCKUX U3/ICIICH;

pa3paboTKa U BHEJIPEHUE TEXHOJIOTHH MOJIYICHUS OJTUTOMEPHBIX aHTHOKCH-
JTAHTOB ¥ MHTHOUTOPOB KOPPO3UHU, COUETAIONTUX B cebe a3oT-, cepo- u (ocdopco-
Jepkamux GparMeHToB Ha 6a3e MECTHOTO CHIPHS.
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O0bekTaMM  HCCAEAOBAHMA  SIBJSIIOTCS  TOCCHUIOJ, SIUXJIOPTHAPHUH,
AJUTWJIbHBIE COCIMHEHMSI, a/JTyKThl MOYEBHUHBI U MeJlaMUHa, Turuapooprodocdar
aMMOHUS1, (popMaH, TPOYKThHI JECTPYKIIMH MOJIUITUIICHTEpeTanaTa, TUMETHII-
TepedTanar u MOJIMITUIICHITOJIUAMUH.

IIpeamMeTroMm mccieqoBaHUsl  SIBISIIOTCS  OJIMTOMEPHBIE  TIPOW3BOJIHBIE
rOCCUII0JIa, OJIUMETHIICHIU(THO)aMUu10ocdhaThl, OJIUTOMEPHI AMUXIOPTUIPUHA U
au(tuo)amunodocharoB, OJIUTOMEpPHl JAUMETHUATEepedTanara ¢ MOJUITUIICH-
MOJIMAMUHOM U OJIUTOMEPHBIE KOMITIO3UIIUK HA OCHOBE MOJIUKAPOIAKTaMa.

Metoasbl uccjieqoBanus. B nucceprauimoHHON paboTe UCHoJib30BaHbl Y O-,
UK- u SIMP'H-crekTpockonnu, mnpoBeneHsl au(hepeHIHaTHo-TepMAYECKIE,
Macc-XpoMaTorpapuuecKe U AIEMEHTHBIN aHATHU3BI.

Hayunasi HOBU3HA McC/IeI0BAHUSA 3aKITI0YAETCS B CICTYIOIIEM:

OTIpEIENIEHO CTpOeHue, (U3NKO-XUMHUYECKHE CBOMCTBA CHHTE3UPOBAHHBIX
OpPraHUYECKUX XMMHUYECKUX JOOABOK Ha OCHOBE OJIMTOMEPHBIX IMPOU3BOJIHBIX IOC-
CHUIIOJIa, MOIUMETUICHAN(THO)aMuA0(ochaTOB, OJIUTOMEPOB HAa OCHOBE JMUXJIOP-
rujipuHa ¢ nu(tuo)amunodocharaMu U OJUTOMEPOB AUMETHIITepedTaniaTa ¢ mo-
JUATUIICHIIOTUAMUHOM;

OTIPE/IENICHO BIMUSHUE MOTYYEHHBIX HHTUOUPYIOMMX 100aBOK Ha ocHOBE N-,
S- u P-cogepxamux onuromepoB Ha GU3NKO-XUMHUYECKUE U MEXaHUUECKUE CBOM-
CTBA MOJMMEPHBIX MAaTEPUAIOB U METAIUTMUECKUX U3JEIINN;

00OCHOBaHO B OIpPEACICHUN W3MEHEHUS XHMUYECKUX CBSI3ed CHHTE3HPO-
BaHHBIX OJIMTOMEPHBIX aHTHOKCUIAHTOB HAa OCHOBE TOCCHUIOJA C aHTHOKCHIAHTA-
MU KJIacca MPOCTPAHCTBEHHO-3aTPYAHEHHBIX ()EHOJIOB M YCTAHOBJICHBI KaYECTBEH-
HBIE U KOJIMYECTBEHHBIC PA3IUYHS B MEXaHU3ME UX JICHCTBUS;

oTIpe/ieNieHbl HHTHOMPYIOIINE CBOWCTBA pa3pabOTaHHBIX OJUTOMEPHBIX HH-
TMOMTOPOB KOPPO3UHU JIJIS 3AIUTHI METANIOB OT COJITHOM, CEPOBOJOPOAHON U KU C-
JIOTHOU KOPPO3UH;

pa3zpaboTaHa TEXHOJOTUS TMOJYYEHHUS] HOBBIX OJUTOMEPHBIX AHTUOKCH-
JAHTOB M MHTHOUTOPOB KOPPO3UM U NMPOTHO3UPOBAHUS MHTHOUPYIOIIUX CBOMICTB
AHTHUOKCHUJIAHTOB ISl IOJIMMEPOB U MHTMOUTOPOB KOPPO3UH MPU UHTMOMPOBAHUU
KOPpPO3UHU METAJLJIOB.

IIpakTnyeckue pe3yabTaThl HCCACAOBAHUS.

pa3paboTaHbl CIIOCOOBI MOJTYYEHHUS! OJIMTOMEPHOTO aHTHOKCHUAHTa HA OCHO-
BE€ TOCCHUIIOJA C SMUXJIOPTHIAPHHOM U JTTMIIBHBIMHU COSAMHEHUSMU;

pa3paboTaHbl TEXHOJIOTUM MOIYYEHUsl a30T-, cepo- U dochopcoaepKaumx
OJIUTOMEPHBIX UHTHOUTOPOB KOPPO3HH;

nokazaHa 3()PEKTUBHOCTh OJIUTOMEPHBIX AHTHOKCHUJAHTOB U MHTHOUTOPOB
KOPPO3UH MPH CTAOMIU3alMU U YBEITUYCHUH CPOKa CITY>KOBI TTOTUMEPHBIX KOMITO-
3UIAN U BOJIOOOOPOTHBIX METAINTUIECKIX CUCTEM;

pa3paboTaHbl TEXHOJOTUH MOJyUYEHUSI U TMPUMEHEHUS! OJUTOMEPHBIX aHTHU-
OKCH/IaHTOB 1 UHTUOUTOPOB KOPPO3UHU U3 MECTHBIX CHIPHEBBIX PECYPCOB.

JIoCTOBEPHOCTH Pe3yJbTATOB MCCJIeI0BAaHUI O00OCHOBBIBAETCS TEM, UYTO
npu WACHTU(UKAIMKM TOJYYEHHBIX COEIMHEHUN OBUTM HCIIOJIb30BAHBI COBpE-
MEHHBbIE (U3MYECKHE U XHMHUYECKHE METObl, TIOJYYCHHbIE pPe3yJbTaThl
OOBSICHSIFOTCSL B COOTBETCTBUU C MPAKTUYECKUM MPOU3BOICTBOM.

34



Hayuynass u nmpakTuyeckasi 3HAYMMOCTbH Pe3YJbTATOB HCCJIET0BAHMI.
Haydnast 3HauuMOCTH pE3yJIbTaTOB HCCIEIOBAHUN OMpEEseTCs BbISBICHUEM
CIIOCOOOB TMOJYYEHHUsI C MPUMEHEHHUEM MECTHOTO ChIPbS HOBBIX OJUTOMEPHBIX
AHTUOKCUJAHTOB U HMHTMOUTOPOB KOPPO3MHM U3 TOCCUIIOJNA, MOYEBHUHBI,
THOMOYEBHHBI, OpTodochara aMMOHHMS W JUAMUIOB TepedTaneBOl KHUCIOTHI,
NPEAJIOKEHbl ONTUMAJIbHBIE YCIOBHUSI CHUHTE3a, BBISBIEHA 3aKOHOMEPHOCTD
MOBBIIICHUS HWHTUOMPYIOUIEH AaKTUBHOCTM AaHTHUOKCUIAHTOB W HWHTHOUTOPOB
KOpPpO3UH, YTO MOXET OBbITh HCHOJb30BAHO TPU TOJNYYEHHH HOBBIX
WHTHOMPYIONTUX T0O0ABOK.

[IpakTHyeckass 3HAYUMOCTb PE3YJIbTATOB MCCIEAOBAHUSA 3aKIIOYACTCS B
pa3paboTKe OJTUTOMEPHBIX aHTHOKCHIAHTOB M MHTHOUTOPOB KOPPO3UU HA OCHOBE
TOCCHUIIONIa, MOYEBMHBI, THOMOYEBHUHBI, opTOodochara aMMOHHS MU JAUAMHUIOB
TepedTaneBO KHUCIOTHI; TMPUMEHCHHH WX B TPOMBIIUICHHOCTH TOJUMEPHBIX
U3JIETIUI U B CUCTeMaX BOJOCHA0XKeHUs, B 000POTHBIX BOJAAX, a Takke B HedTe- U
ra3o-XUMHYECKONW MPOMBIIUICHHOCTSX; pa3paboTKa TEXHOJOTUM MOJYYEHUs HO-
BBIX OJIMTOMEPHBIX aHTUOKCHUJAHTOB, HMHTHOUTOPOB KOPPO3UU U TEXHOJIOTMH HX
IPUMEHEHUSI.

Buenpenue pe3yabraToB ucciaegoBanusa. Ha ocHoBe pe3ynpTaToB Hccle-
JIOBaHUH, TI0 MOJTYYEHHUIO OJIUTOMEPHBIX aHTUOKCHUJAHTOB, MHTUOUTOPOB KOPPO3UHU
U TEXHOJIOTUU TIPOU3BOJICTBA HMHTUOUTOPOB:

Croco0 TMOJYy4YEeHUs] OJIMTOMEPHOI0 CTa0WiM3aTopa, 00JIaaronIero CBOM-
CTBAaMHU AHTHOKCHJAHTA 3allMIICH MAaTeHTOM ATEHTCTBA MO HHTEIICKTyaabHOU
cooctBenHocTH PecnyOnuku Y30ekuctan Ha uszoOperenue (IAP 04208, 2010).
JlanHoe ~ maTeHT Ha  u300peTeHHMe  AAa€T  BO3MOXHOCTH  TOJYYHTH
BBICOKOA((EKTUBHBI aHTHOKCUIAHT, KOTOPBIM MPEAOTBPAIIAET OKHCICHHUE
MOJINMEPOB;

Croco0 MOJyYeHUs! OJIUTOMEPHOTO UHTMOUTOpa KOPPO3UH 3alIMIIEH MaTeH-
TOM ATEHTCTBA IO MHTEJUIEKTyaJIbHOW cOOCTBEHHOCTH PecryOnmuku Y30ekucran
uzoopereare (IAP 03969, 2009). [lanHoe mareHT Ha wu300peTeHHE maéT
BO3MOKHOCTh MHTMOMPOBATh KOPPO3UIO METAIJIOB B BOJAHOM, COJIEBOM M KHMCIBIX
cpenax;

Croco0 MOJyYeHUs: OJUTOMEPHOTO MHTHOUTOPA KOPPO3UH 3aIIMIIECH MaTeH-
TOM ATEHTCTBa IO MHTEIUIEKTyaJbHOU coOcTBeHHOCTH PecmyOnuku Y30ekucran
n3zooperenre (IAP 03613, 2008). [lanHoe maTreHT Ha W300peTeHHE aaéT
BO3MOXKHOCTh ~ MHTHOMPOBAaTH  KOPPO3UIO  METAIOB W COJICOTIIOKEHUS
MUHEPAIBHBIX COJIEH;

pa3paboTaHHBIE TEXHOJOTHH TMOJyUYEHHUs OJUTOMEPHBIX aHTHOKCHUIAHTOB H
UHTHOUTOPOB KOpPpO3WM BHeapeHbl Ha mnpennpusatusax AK «Y3kumécanoar»
(cpaBka AK «Y3kumécanoar» Ne05-1522/M ot 10.05.2016 r.). DxoHOMHUYECKUI
7 (}EeKT oT 3aMeHBI BCEX MEPEUUCICHHBIX WHTPETUCHTOB TOJMMEPHBIX M AJIACTOMEP-
HBIX KOMITO3UIIMIA 32 CUET OJIMTOMEPOB U 3aIlUTa BOJAOOOOPOTHBIX TPYO OT KOPPO3UH
nipeBbIaet 7 %o.

Anpodauusi pe3yJbTaTOB HMcc/Ie0BaHMsA. Pe3ynbTaThl UCCIEIOBAHUS H3JI0-
’KEHbl B BUJIC JICKLMH U TPOILUIM anpoOalyio Ha MEKIYHApPOAHBIX U PECIyOIMKaH-
CKHUX, HAYYHO-TIPAKTHYECKUX KOH(PEPEHIINAX, B TOM YHCIE, «AKTyaTbHbIE TIPOOIEMBI
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nepepaboTku  HedpTH W raza Y30ekuctaHay PecmyOnmkaHckas —Hay4YHO-
TexHuueckass koHpepenuus (byxapa, 2009), «[lepciekTuBbl pa3BUTHS TEXHUKU U
TEXHOJIOTUU U JIOCTHKEHHUSI TOPHO-METaJUTyprUuecKOi OTpaciu 3a rojibl He3aBH-
cuMocT PecniyOnuku Y30ekuctan» PecrnyOnnkaHckas HAQyYHO-TEXHUYECKAsT KOH-
dbepennus (Haowuit, 2011), «CoBpeMeHHbIe TTpoOJIEeMBbl HAYKH O MOJIUMEpax» 7-as
Cankr—IlerepOyprckas koHdepenius Moioabix yuéHbix  (Cankr—IletepOypr,
2011), «CoBpeMeHHbIE TEXHUKU U TEXHOJIOTHMH TOPHO-METAJLTYPIrHUYE€CKOM OTpaciu
¥ yTH ux pa3zButus» VI as MexmyHapoaHas HaydHO-TEXHUYECKass KOH(EPEHITUS
(HaBowm, 2013), «AkTyanpHbIe MpoOJIeMbl aHaMUTHYECKOW xumMum» IV as Pecry0-
JUKaHCKasg Hay4yHo-TipakTuueckass koHpepenmus (Tepmes, 2014), «AxTyanpHbIe
npo0JieMbl XMUMHUYECKON TexHomorun» PecnyOiukaHCKas HaydHO-TIpaKTHYECKas
koH(pepenmus (byxapa, 2014), «INNOVATION-2014» mexayHaponHas HaydHas
koH(pepenuus (Tamkent, 2014), «IIporpeccuBHbIE TEXHOJIOTUU MOJTYYEHUS KOM-
MO3UIIMOHHBIX MaTepuaoBy PecryOiukaHCcKas HaydyHO-TEXHHUYECKash KOH(EpEeH-
st (Tamkent, 2015), V mexayHapoHas KoH(EPEHIUs IIKOJIbI 0 XUMHUH U (HU-
3UKOXUMHH osiuromepoB (Bomrorpan, 2015), «Xumust 231eMEHTOOPraHUYECKUX CO-
€AMHEHUN 1 MOJIMMEPOB» MEeXayHapoaHas koHbepeHius (Mocksa, 2014), «DyH-
JaMEHTaJIbHbIC U TIPUKJIAJHBIC UCCIICIOBAHUS B TEXHUUYECKUX HAyKax B YCIOBUSIX
nepexoja MPEeANpPUATUA HAa HMIIOPTO3aMElIeHUE: MPOoOJIeMbl M MYTH PEIICHUS
Hay4dHO-TexHHuYeckas koHpepenuus (Y da, 2015), «AkryanbHbie TPOOIEMbl XUMH-
YEeCKOM HAayKM M MHHOBALlMOHHBIE TEXHOJIOTMM €€ oOyudeHus» PecnyOnumkanckas
Hay4HO-TIpakTuyeckas koHpepenuus (Tamkent, 2016).

Ony0JTMKOBAHHOCTDH Pe3yJabTATOB Hccaea0BaHudA. [1o TeMe nuccepranuu
OMmyOJIMKOBaHO Bcero 37 HaydHbIX padoT. M3 Hux 3 nmateHTa, 14 Hay4HbIX CTaTeH,
B TOM 4HcJje / B pecnyOJMKAaHCKUX U 7 B 3apyOeKHBIX KypHaJIax, peKOMEHJOBaH-
HbIX Briciieit AtrectanimonHot Komuccueit PecyOnuku Y30ekuctan iis myosiu-
Kallu¥ OCHOBHBIX HAYYHBIX PE3YJIbTATOB JOKTOPCKUX JUCCEPTAIIUN.

Crpykrypa n o0bem auccepramuu. CTpyKTypa AUCCEPTALUA COCTOUT U3
BBEJICHUSI, IIIECTH TJIaB, 3aKIFOUYEHHS, CIIMCKA UCTIOJIb30BAaHHOM JTUTEPATYPHI U MPH-
noxkenuii. O6bem auccepranuu coctout u3 200 cTpaHuil.

OCHOBHOE COAEP XAHUME IMCCEPTALIMHU

Bo BBeeHMH 000CHOBBIBAETCS aKTyaJIbHOCTh U BOCTPEOOBAHHOCTH MPOBE-
JIEHHOT'O UCCJIeI0BAaHUs, 1I€JIb U 3a/1a4M UCCIIEAOBAHMS, XapaKTePU3yeTCsl OObEKT U
NpEAMET, TOKAa3aHO COOTBETCTBHUE MCCIIEIOBAHUS MPUOPUTETHBIM HAIPABICHUAM
pPa3BUTHS HAyKW W TEXHOJIOTMM PECHyOJIMKH, M3JaratoTcsi HaydyHass HOBU3HA U
NPAKTUYECKNE PE3YJbTAThl UCCIEAOBAHUS, PACKPBIBAIOTCS HAy4YHAs M MPAKTHAYE-
CKasl 3HAYMMOCTb IOJYUYECHHBIX PE3YJIbTATOB, BHEIPEHNUE B MIPAKTUKY PE3YJIHTATOB
UCCJIeIOBAHUSI, CBEJICHUSI IO OIMyOJIMKOBAHHBIM pabOTaM U CTPYKType AUccepTa-
107078

B nepBoii rinaBe «CoBpeMeHHOE COCTOSIHME M NEePCHEeKTHBbI Pa3BUTHS
HHTHOMPYIOIIUX BelleCTB M TEXHOJOTHH MX MOJYyYeHHUS» U3JI0KEHbl UMEIOIIH-
€csl B IUTepaType JaHHbIE [0 CUHTE3Y U U3yUYEHUIO CTAaOMIN3aluU TOJUMEPOB MPH
TEPMOOKHUCIUTEIHHON U (POTOOKUCIUTENBHON JECTPYKIIUU U MEXaHU3MBbI PEaKIIUU
JAECTPYKIUH Psiia MOJIMMEPOB, 000CHOBaHBI HaNOOJIEe pUEMIIEMbIE ISl TOCTHKe-
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HUS TICJIU METOJIbI, OCHOBAHHBIC HA TIPUMEHEHUN aHTUOKCHUIAHTOB U MHTHOUTOPOB
KOPpO3UH U WX KOMMIO3UIUH. CHUCTEMaTU3UpPOBAHBI M B KPUTHUYECKOM AaCIIEKTE
PacCMOTpPEHBI JIMTEpaTypHbIE JaHHBIE MO CHUHTE3y M HCCIEIOBAHUIO (PU3UKO-
XUMHUYECKUX CBOMCTB, a TAK)K€ MHTUOUPYIOIIUX CBOMCTB AaHTUOKCH/IAHTOB U UHT H-
OUTOPOB KOPPO3HUHU.

Bo BTopoii rmaBe auccepranuu «Pa3padoTka M Mcciaeq0BAHUE TEXHOJIO-
THM CHHTE3a OJUIOMEPHBLIX AHTHOKCHUIAHTOB M WHIUOUTOPOB KOPPO3UI)
MPOaHAIU3UPOBAHBI PE3YIBTATHI TEOPETUUECKUX U IKCIIEPUMEHTAIBHBIX UCCIEI0-
BaHUM, B YAaCTHOCTH, W3YUYCHHS MEXaHU3Ma U KUHETUYECKUX 3aKOHOMEPHOCTEU
CHUHTE3a a30T-, cepo- u (ochopcomepkammux aHTHOKCUIAHTOB, U MHTUOUTOPOB
Koppo3uu. OTMEUEHO, YTO CBOWMCTBA MHTMOUTOPOB OMPEIEISIOTCS METOAOM HX
CUHTE3a, TOCKOJbKY OHH CBSI3aHBI C OCOOCHHOCTSMHU KMHETUYECKUX 3aKOHOMEPHO-
CTel mpolecca U MEXaHU3MOM peakiuu. B cBsi3u ¢ ATUM BO3HHUKIA HEOOXOH-
MOCTh CMHTE3a U MPUMEHEHHUS TaKMX UHTUOUTOPOB, KOTOPHIE TP MUHUMAIbHBIX
KOHIIEHTPAIUSIX MOIIM Obl 00ECIEYUTh MOJUMEPHBIM MaTepuaiaM U CTaJIsIM Tpe-
OyeMblie (PM3UKO-XUMHUUYECKHE U (PU3UKO-MEXaHUYECKHUE CBOMCTBRA.

C uenpro M3y4eHUs: BOBMOKHOCTH PACUIMPEHUSI ACCOPTUMEHTA Pa3iIMYHbIX
OJINTOMEPHBIX ~AHTHOKCUJAAHTOB M HWHTHOUTOPOB KOPPO3UMU  HCCIICIOBAHBI
npolecchl cuHTe3a moMu@yHKIMoHIbHbIX N-, S-; P- comepikamux UHTHOUTOPOB,
Ha OCHOBE KOTOPBIX BIIEPBbIC OCYIIIECTBIIEH CUHTE3 00Jee IeCATH HOBBIX MPOIYK-
TOB: OJUIOMEPHBIX MPOU3BOAHBIX TOCCHUIIONA, MOJUMETUICHIU(THO)aMUI0-
dbocdartel, oMroMepsl Ha OCHOBE MUXJIOPTUIpUHA ¢ Au(THO)amuodocharamu u
OJINTOMEPHI TUMeTUATEpedTanaTa ¢ MOIUITUICHIIOTMAMUHOM.

Ocoboe mecTo cpeau CTabMIM3aTOPOB 3aHUMAIOT TOCCUIION U €ro MpPOou3-
BOJIHbIE. B oT/IMuMe OT APYyruX aHTHOKCUIAHTOB ATU COEIUHEHHUS SIBJISIIOTCS OoJiee
CUJIbHBIMU U 3aIUIIAIOT MOJUMEP OT TEPMO— U (POTOAECTPYKIIUH.

Hccnedosanue peaxyuu 63aumooeticmeus 20CCunonag ¢ NUXiopeuopuHom
(I'2XT). 3yueHbl 0COOEHHOCTH PEAKIIUA B3aUMOCHCTBHS TOCCHUIIONA C IHXJIOP-
rugpruHOM. CUHTE3 OJIMTOMEPHOr0 aHTHOKCHUJAHTa Ha OCHOBE roccumnoina ¢ IOXI
OCYILIECTBJISUTM B BOJJHOM PacTBOPE B MPUCYTCTBUM IIenoud. Peakiusi conmpoBOX-
JTA€TCA B3aUMOJIEUCTBUEM TUAPOKCUIIBHBIX TPYIIN TOCCUIIONA B MOJIOXKEHUH 7,7 ¢
AMOKCUHBIMY TPYIIIAMH STUXJIOpTUIprHA. CXeMy peakiiuu MOXKHO MPEACTaBUTh
CJIeIYIONUM 00pazoM:

+ 2CH, —CH —CH,CI
o [HaOH |

%% A

CICH, —CH —CH, —O 0—CH, —CH —CH,C1
+2Na0H
OH H; H,C -2NaCl, -2H,0 "
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0—CH, —CH —CH, .
hY 0 / 3

N CH,—CH —CHy —0—g08 —O—CH, —CH —CH, + nHO—g0s —OH 2 0 |
v

Ng”s g

w CH,—CH—CHy +0—g0s—0—CH, —CH —CH,~+0 —gos —0 —CH, —CH —cCH,
Nos e N
fi-1
rjae goS — OCTaTOK rOCCHUIOJIA.

N3 npuBeneHHON CXeMbl BUAHO, YTO JUAMOKCUIHBIE MPOU3BOIAHBIE TOCCHU-
MI0JIa U TaKOE K€ KOJMYECTBO TOCCUIIOJIA MOXKET B3aUMOJEHCTBOBATh ¢ 00Opa3oBa-
HUEM OJINTOMEPOB HA UX OCHOBE.

OnuromepHsId NPOIYKT B3aUMOAEUCTBUA roccumona ¢ 9XI', mory4eHHbIN B
IICJIOYHON Cpelle, UMEET CIEAYIOIME XAPAKTEPUCTUKHU: OJHOPOAHBIA IMOPOIIOK
KOPUYHEBOI'0 LIBETA, CpeaHsAst MoJieKyisipHas macca 2500-3800, He neryuuid, co-
JIepKaHUEe OCHOBHOTO KoMIIOHEeHTa 99,7%.

Crpoenue 3toro coenuHenus noarsepxacHo 1K, SAMP'H CIIEKTPAJIBHBIM U
AJIEMEHTHBIM AHAJIU30M.

H3zyuenue peaxyuu 63aumoolercmeusi 20CCUNONA C ALIUNCATI02EHUOAMU.
Hamu crHTE3MpOBaHbI OJIUTOMEPHBIE AHTUOKCUIAHTHI HA OCHOBE TOCCUIIOJA U ajl-
JUITaJIOr€HUI0B.

CxeMy peaklMy rocCHNoja U ajuIWIraIoreHUIOB (Ha MpUMeEpe auiiiopo-
MU/J1a) MOKHO TPEJICTAaBUTh CIAEAYIOIIMM 00pa3oMm:

+32 NaOH
-2H,0

+ 2CH,=CH—CH,Br
— 2 MaBr

-

Cap A

H,=CH —CH; —O CO 0 —CH, —CH =CH,
H3 H3

Ctpoenue onuromMepHbeix aHTuokcuaaHToB ['Al’, cuHTE3MpOBaHHBIX Ha OC-
HOBE AJUTWJITAJIOT€HUI0B, noaTrBepxkaecHo UK, SIMPH CIIEKTPAJIbHBIM U BJIEMEHT-
HBIM aHAJIU30M.

H3yuenue peaxkyuu 63aumooeucmeusi 20CCUnoNa ¢ ALIUIAMUHOM U QJLIUT-
muomouesunou. OMHAM U3 CIIOCOOOB CHHTE3a OJMTOMEPHBIX AHTHOKCHIAHTOB SIB-
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JISIFOTCS PEAKIUM B3aUMOJEHCTBUS TOCCUIIONA C AJUTMIAMHUHOM U aJUTWITHOMOYE-
BUHOM. [Ipu B3auMOAECHCTBUU alIbJECTHIHBIX TPYII TOCCUIIOIA C AaMUHHBIMU TPYII-
aMu aJUIMIIBHBIX COeAMHEHUH 00pa3ytorcs ocHoBanus Lludaoda.

VYpaBHeHuEe peaklnM, MPOTEKAIOIIEH Ha MEpBOW CTaluu, ¢ 00pa3oBaHUEM
ocHoBanus [Iudda, MOXKHO MpeCTaBUTD CIAEAYIOMIUM 00pa3oM:

+ 2CH,=CH—CH;NH,
- 2HO

M—CH,; —CH —=CH,

H
HOD OH \C

+ 2CH,=CH—CH, —NH—CS—NH,
- 2H,0 o

M —CS —NH—CH, —CH ==CH,

H
HO OH o

Crpoenne rtux coequnennii noareepxacHo UK, SAMP'H CIIEKTPaJIbHBIM U
AJIEMEHTHBIM AHAJIU30M.

B SMP'H crekrpax ommroMepHsix antrokcnaantos TAA u TATM o mpo-
XO0KJICHUM PEaKIMU OMNpPEeeIsUIM M0 UCYE3HOBEHUIO curHajioB npu 11,2-11,7 m.x.
(cootBerctBytomue —CHO rpymre) u nosiBIeHNI0 HOBBIX CUTHAJIOB Tipu 7,6 U 8,2
M. 1. (mpuramnexamue —N=CH rpymnmne).

Ionyuenue asom-, cepo- u ocghopcooepicawux orueoOMepHuIX UHSUOUMO-
P08 KOppOo3uu.

B pabote npensioxkeHbl NMEpCIeKTUBHBIC, HO MAJIOW3y4YeHHbIE a30T- U (Poc-
dbopconepxkaiiye onmuroMepHasie MHruOUTOpH Kopposun MK-1, UK-2, UK-3, NK-4,
HK-5, UK-6, UK-7, UK-8, UK-9, UKC-ADXI-1 u UKC-ADXI -2 conepxaiiue B
CBOEM COCTaBe a30T- U docdopcoaepKalIiue reTepolentbie pparMeHThl, KOTOphIE
00yCIIOBIMBAIOT MHOT000pa3ue MPAKTUYECKU 3HAUUMBIX CBOMCTB: CITIOCOOHOCTH K
KOMILIEKCOOOPA30BaHUIO U IPYTHE CBOMCTBA.

Ha ocHoOBe BbIIlIe MPUBEICHHBIX AHHBIX HAMH ObUT MPOBEJEH CUHTE3 OJIU-
TOMEPHOTO MHTUOUTOpPA KOPPO3UU Ha OCHOBE BTOPUYHOTO TOJIMKATIPOJIAKTaMa My-
TEM alWJ0JIh3a YKCYCHOW KUCIOTON U aaaykroM MoueBuHbl (UK-1) u menamuna
(UK-2) mpu temmeparype 118°C.

BelTn M3ydeHbl pa3inyHbIe TEXHOJOTHUECKUE MapaMeTphl criocoba moryde-
HUSI B3aUMOJICHCTBUS MOJUKANpOIaKTama ¢ aJJIyKTOM MOYEBUHBI U MenaMuHa. Ha
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OCHOBE WCCIENOBAHUKM pa3pab0TaH ONTHUMAJIBHBIA PEKUM TPOIecca TMOTyUCHHUS
B3aMMOJICUCTBHS MOJUKAIPOJIAKTaMa C aJITyKTOM MOUYEBHHBI U MEJIanHa.

Tak>xe HaMH OBLIIO UCCIIEIOBAHO BIUSIHUE PACTBOPUTENS HA BBIXOJ MPOIYK-
ta. [Ipu wHCHONB30BaHUM PACTBOPUTENS B MaJIbIX KOJMYECTBAX HAOIIOJACTCS
YMEHBIIEHUE BbIXOJa MPOAYKTA, U, B CBA3U C 3TUM, YMEHBIIAETCS MOJICKYJIsIpHas
Macca. BrisiBiieHHbIE 0COOEHHOCTH, BEPOSTHO, CBSI3aHbI C SKPAHUPOBAHUEM AKTHUB-
HBIX TPYII OMPaTUKAIIOB B MIPOIIECCE PEAKIIHH.

N3yuen nporiecc oOpa3oBaHusi OJIMTOMEpPa Ha OCHOBE aJJIyKTa MEJIaMUHA C
dopmansaerunom (MK-3). [Ipouecc nmpoBoawm npu paznuddoi pH cpene, Temme-
patype, TpOoJI0KUTEIFHOCTH U COOTHOIIEHUH UCXOIHBIX KOMIIOHEHTOB C HCIOJIb-
30BaHMEM BOJHOTO pacTBopa (opmanpaeruaa wim mnapadopma (B paciiaBe) B
YCJIOBUSX IIEJIOYHOIO KaTaau3a.

[TonydyeHHOE BEIIECTBO MMEET CIEAYIOUIME XapaKTEPUCTHUKHU: OJHOPOIHOE
CTEKJIOBUIHOE BEUIECTBO MPO3PAYHOTO 1IBETA, HE JIETYUYEE, COAEPKAHUE OCHOBHOTO
komnoHeHTta 99,2%, npumecu 0,8%. [TInmotHocTs 1,1821 r/em’.

Jlanee Hamu OBUT M3Yy4EH TMpPOIECC TMOJIUKOHACHCAIIMU (opMaauHa C
au(tuo)amuaodocharamu (MK-4 u MK-5), npu 3T0M K HOJYYEHHBIM AH(THO)-
amugodocdaram 100ABISUIM PACCUNTAHHOE KOJUYECTBO (hopMaimHa U TPOIEcc
KoHJeHcaruu (popmanbaeruga ¢ au(tuo)amuaodocdaramMu OCYIIECTBISIIN TMIPU
temneparype 60°C B BOIHOM cpejie.

Peakuuio B3aummojelictBusi (popManpiaeruga ¢ Au(Tuo)amugodocdaramu

MOJXHO IIPEACTABUTD I10 CJ'IG)IYIOI_HCﬁ CXEMC:

X 0] X

I I I
HoN—C—0—P—0—C—NHz + CH0

OH

NG NS
— HZN—C—O—‘P—O—CfNH CHszN*C*O*F*O*C*NH H
OH OH n

rne X-0wusS

[TonyueHnHslit IPOAYKT B3aMMO/JICHCTBUS dbopmanberuaa c
mu(tro)amugopochaTaMu UMEET CHEAYIOIIME XapaKTePUCTUKHU: TBEPAOE Bellle-
cTBO OeJloro I[BeTa, HeJleTyuee, CoepKaHie OCHOBHOTO KommnoHeHTa 98,7%, npu-
mecu - 1,3%. Jlns nonydenust pabouero pacTBopa coctap pazdoasisitoT 10 50-55%.

[Tonyuenune onuromepHoro unHrudburopa kopposuu HMK-6 ocymecTBisiau
npu temreparype 100°C B BomgHOM pactBope (opMaibIeruaa ¢ IUTHAPOOPTO-
dbocharom aMmmMOHUS.

beimn u3ydeHbl paznudyHbIe TEXHOJIOTHYECKHE MapaMeTphl MO Crocoly IMmo-
JTy4eHUs B3auMOACHCTBUS (hopManbaeruaa ¢ IMruapoopTodochaToM aMMOHHS.

[Tomy4eHHBI TIPOAYKT B3aUMOACHCTBUS (opManbieruia ¢ AUTUIPOOPTO-
docdarom aMMOHUS UMEET CIEAYIONINE XapaKTEPUCTUKH: TIOPOIIOK O€I0ro I[BETA,
HEJIETY4YHui, CoJlepKaHre OCHOBHOTO KoMITOHeHTa 97,6%, mpumecu - 2,4%.

Hamu Obu111 IOSTydeHbl MHIMBHUTYAIbHBIC MOJICTIBHBIE COCTMHEHUS HA OCHO-
Be au(tuo)amuaodocdaros ¢ snuxjoprugpuaom (MKC-ADXI-1 u UKC-ADXI -

“HO
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2), ycTaHOBJIEHA UX BbICOKas 3(PPEKTUBHOCTh, KaAK MHTUOUTOPOB KOPPO3UH, B YT-
JIEKUCJIOTE U CEPOBOJOPOJIE COAEPKAIIMXCS B BOTHBIX CpEax.

[IpeasioxkeHHasi cxema CHHTE3a MO3BOJISIET KOHCTPYHUPOBATh (DYHKIIMOHAIb-
HO-3aMelIeHHbIe Qocdop- a30T cojeprKallie COCIUHEHHUS, C MPEANoIaraeMbiM
KOMIIJIEKCOM TMOJIE3HBIX CBOMCTB MHTMOUTOPOB KOPPO3UHU, MMyTeM (parMeHTHUpOBa-
HUSI MOJIEKYJIbI 110 OCHOBHBIM (DYHKIIMOHATIBHBIM rpyIinam (a30T u Gocdopcoaep-
KaIMX) ¥ JJIMHHOIEIIOYHBIM TeTepPOIEITHBIM pajKajiaM P JTIOHOPHBIX aTOMax.

[TomukonaeHcanuto gumermnrepedTanara (JIMT®) ¢ TIDITA (MK-7) npoo-
JIAIIA B Macce, Tpu cootHomennn JIMT® : TIDTIA = 1:1 u 180-200°C.

[Homakonnencamus JIMT® c [I9ITA npuBoauT k 0Opa30BaHUIO MOJIHMAMHHO-
a¢upoB (ITAD) ¢ monekynsapasiM Becom 3000 — 4000, koTophie 00JIaTAI0T MHTHOM-
PYIOLIUM JIEUCTBUEM HA KOPPO3HIO METAILIOB.

[TepepaboTKka MJIACTUKOBBIX OTXOJ0B XMMHUYECKUM CIIOCOOOM, B OCHOBHOM,
HampaBieHa Ha ucnoiib3oBaHue [I9T-0Tx00B MOTpeOiieHUs, TOTEPSBIIUX IEP-
BUYHBIE CBOMCTBA U TPYAHBIX IS IEPepadOTKU MaTepualbHbIMU criocobamu. Me-
TOJI OXBAaThIBAET HamOOJIee paclpOCTPAHEHHOE HAIMpaBIIEHHWE, SKOHOMUYHBIN, He-
IPEPBIBHBIN U 0€30MacHBIN VISl OKPYXAIoIehd cpeibl Crocod mepepaboTKH OTXO-
noB [I9T — nenonumepuzaruio orxoqoB [I9T amuHOIM30M A0 IMAMUJIOB Tepe-
¢dTaneBoil KUCIOTHI AJIsl TOIYYSHUS] KOMITO3UILIUM MHTHOUTOPOB KOPPO3HUHU.

Hapsiny ¢ a3or- u pocdopconepxammmu onuromepamu 00JIbIIOE MPAKTH-
YECKO€ 3HAYEHHUE MUMEIOT KOMITO3UIIMHU (HAa OCHOBE MPOAYKTOB JAECTPYKIIMH TOJIH-
striieHTepedranata ¢ audtanHoidamuaoM (MK-8) m tpustanomamuuom (MK-9)),
aMuJIoB TepedTaneBoil KUCIOTHI, MOJlydaeMble KOMIO3UIIUU aMUI0B Tepedrale-
BOM KHUCJIOTBI C aJAyKTOM MOYeBHHBI. [lo cBOMM (hU3UKO-MEXaHUYECKUM CBOM-
CTBaM IMOJYYEHHBIE KOMIIO3UIIMK UMEIOT MHOTO OOIIETO C IPYTUMH OJUTOMEPHbI-
MU UHTUOUTOPAMU KOPPO3UH.

CrpoeHre U cocTaB BCEX BBIMIEHPHUBEICHHBIX MOJIYYEHHBIX OJIUTOMEPHBIX
UHTHOUTOPOB KOPPO3UHU MOJATBEPHKIACHBI JAHHBIMUA AJIIEMEHTHOTO W XMMHYECKOTO
aHanu3a, a Takxke Y O- u UK-cnekrpockonuu.

B tperneni rnaBe «A3yyeHue BIAMSIHME CHHTE3UPOBAHHBIX AHTHOKCU/IAH-
TOB HAa (PU3HKO-XMMHYECKHX M TEXHOJOTHYECKHX CBOWCTB MOJHUITHIICHA)
M3Y4YeHBI (DU3UKO-XUMUYECKUE M AHTUOKHUCIWUTEIbHBIE CBOWCTBA CHHTE3MPOBAH-
HBIX OJIMTOMEPHBIX AHTHOKCHUIAHTOB M TPHUBEACHBI CPABHUTEIHHBIC OLICHKHU 3 (-
(EeKTUBHOCTH aHTUOKCHUJIAHTOB HA OCHOBE OJIMTOMEPHBIX ITPOU3BOIHBIX TOCCUIIONIA
u «Mpranokc—1010» npu crabunuzauuu MoJIUATUIICHA.

Jlob6aBka OJMTOMEpPHBIX AaHTHOKCHUIAHTOB B MOJUMEPHI UMEET Ba)KHOE TEX-
HUYECKOE MPEUMYIIIECTBO — OHa OOECIEYMBACT HEJETY4YeCTh U HEBBIMBIBAEMOCTH
AHTUOKCHUJAHTOB, TOBBIIIAET UX COBMECTUMOCTH C TIOJIUMEPOM.

Kak u B cinydae apyrux mnojammepos, BiHsHUE Kuciopoaa Ha 19 nmpu oObiy-
HBIX TEMIIepaTypax HE3HAYUTEIbHO, HO J100aBKa HEOOJBIINX KOJIMYECTB AHTH-
OKHCJIUTENICH HEOTPAHWYEHHO YBEIMYHMBACT CPOK €ro ciyxkO0nl. OmHaKo, HAa COJI-
HEYHOM CBETY CTapeHHE MPOUCXOIUT OBICTPO, T.€. MPUMEHSEMBIE B HACTOSIIEE
BpeMs MHOTHE AaHTHOKHCIHWTENIM OKa3bIBAIOTCS KpaiiHe Manod()eKTUBHBIMHU.
HawnOounpmnii yciex B OTHOIIEHHH NOBBIIIEHUS TEPMO- U cBeTocToiikocTu [19 no-
CTHUTAJICS IIPY BBEJCHUU B HETO TaKUX MUTMEHTOB, KaK Ca)a, OKCHJI JKeJie3a U MpHU-

41



POJIHBIE CTAOMIIN3AaTOPBI, KOTOPHIE H30JIUPYIOT OT CBETAa BCIO MacCy IMOJIMMEpa, 3a
VCKJIFOYEHUEM TIOBEPXHOCTHBIX CJIOEB.

B cBsi3u ¢ 3TUM HCCiie0BaIl TEPMOCTAOMIM3UPYIOIINE CBOMCTBA CUHTE3U-
POBAHHBIX OJUTOMEPHBIX AHTHOKCUAAHTOB. D(PdexkTuBHOCTh coenuuenuid ['IXT,
I'AT', u 'ATM oneHuBaii B CpaBHEHUH ¢ TaAKUM HM3BECTHBIM TEPMOCTAOUIIN3ATO-
pom, kak «Hpranokc—1010» (terpasdpup [B-(3,5-au-TpeTOyTHI—4-0KCHDEHIMT)
POIUOHOBOM KUCIOTHI M IEHTA3PUTPUTA).

B tabnuue 1 npuBeneHbl COOTBETCTBYIOIINE JIAHHBIE IO CKOPOCTSIM TEPMO-
OKUCITUTEIPHON M TEPMHUYECKON TECTPYKIIMH HWCXOIHOTO M CTaOWMIM3UPOBAHHOTO
[TOHII. CpaBHuBas IpUBEICHHBIE JaHHBIC, MBI BUAUM, YTO OHU OTIUYAIOTCS JPYT
OT JIpyTa JiJisl BCEX AaHTUOKCUJIAHTOB (IIPY COOTBETCTBYIOIIUX TEMIIEpATypax).

Tabumuna 1
Pe3yabTaThl onpeae/ieHusi CKOPOCTH TEPMHUUYECKON 1eCTPYKIUU UCXOTHOTO U
crabuausupoBannoro IIHII

Temneparypa, K | JnurensHocts | KonmmuecTBo Je- CkopocTs ne- DHeprus akTH-
HarpeBsa, MUH TY4HX BEILECTB, CTPYKIIUH, BalIMs,
% %/MuH kJ>K/Mob
Hecrabunusuposanssiii [I9HIT

613 360 55,7 0,157

623 360 73,4 0,245 138,5

633 360 88,2 0,285

CrabummsupoBanusiii [IDHIT ¢ TATM

613 360 9,8 0,027

623 360 33,4 0,104 175,8

633 360 52,6 0,172

CrabunusupoBanssblii [IDHIT ¢ AT

613 360 24,5 0,064

623 360 46,9 0,145 161,5

633 360 77,3 0,226

CrabunusupoBansbiii [IOHIT ¢ I'DXT.

613 360 17,5 0,062

623 360 37,3 0,123 172,6

633 360 59,4 0,208

CrabummsupoBanublii [I1DHII ¢ «Mpranoke-1010»

613 360 28,1 0,092

623 360 47,7 0,157 164,4

633 360 69,6 0,265

Hanpumep, CKOpoCcTh TEPMOOKUCIUTENIBHON AecTpyKIuu ucxoanoro [IOHIT
mpu 613, 623 u 633 K paBna coorBercrBenHo 0,16, 0,25 u 0,29 %/MuH., a cko-
pocTh Tepmuyeckon aectpykuuu ucxoanoro IIOHIT npu 613, 623 u 633 K paBHa
cootBeTcTBeHHO 0,03, 0,10 u 0,17 %/mMun. OnHako, SHEPrys aKTUBALIMKM TEPMUY E-
ckoil nectpykiuu ucxoanoro [IOHII Beie, yem Ajis1 TepMOOOKUCTUTENIBbHOM. [Ipn
ATOM y CTAOMJIM3UPOBAHHBIX 00Pa3lOB CKOPOCTh TEPMOOKUCIUTEILHON U TEPMHU-
YECKOM JIECTPYKIIMU HECKOJIBKO HUKE, YEM Y UCXOHOTO 00pasiia.

[Tomy4yeHHbIE JAaHHBIE TO3BOJISIIOT CHIEJIATh BBIBOJ, YTO MCIIOJIB30BAHHBIC
OJINTOMEPHBIE aHTUOKCUAAHTHI 00JaJal0T CUJIBHBIM aHTHOKHUCIUTEIbHBIM 3 (ek-
ToM. CpaBHeHnue npoaykTtoB pacrnajga [IOHII no3Bonuiio crnenate BBIBOA O BIHUS-
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HUW aHTUOKCUAAHTOB Ha mpouecc pa3pbiBa C—C cBsizu. OCHOBHBIM KpPHUTEpHUEM
YCTOMYMBOCTH TOCIEIHEH MOMKET CIIY>)KMTh KOJMYECTBO OOpa3oBaBiueiics R—In
cBs3u nipu aectpykuuu [IDHII. Tepmudeckas ycToM4MBOCTh HECTAOMIIM3UPOBAH-
HOTO 00pasla, Kak U CJIEJ0BajJIO0 0KUJATh, OKa3aJlaCh HIXKE, YEM Yy CTaOMIIM3UPO-
BaHHBIX 00pa31oB. Hanuure 00pa3oBaBIIMXCsI CIOKHBIX CBS3€H Mpu IiyOOKOH s1e-
ctpykuuu [I9HII npuBoguT B 1aHHOM cilydae K 00pa30BaHUIO OOJIBILIOTO 4MCia
HU3KOMOJIEKYJISIPHBIX OCKOJIKOB, YTO OTPA’KAETCsl HA IMIOTEPSIX MACCHI.

[To manaeiM JITA Takxke yCTaHOBJIEHO, UTO TeMIlepaTypa Hadaja TEpPMO-
OKHUCJIUTEIBHON JECTPYKINUA KOMIIO3WLMOHHBIX MaTEpHAIOB CMEIIAETCS B 00-
JacTe 0oJiee BBICOKMX TEMIIEPATyp IO CPABHEHUIO C HECTAOMIM3UPOBAHHBIM
[IOHII. Tak, TepMOOKHCIUTENbHAA AECTpyKuus HecTaOuiam3upoBanHoro [TOHIT
HaunHaetcs npu 578K, a crabunuzupoBanHoro IIDHIT — mpu 610 K. Makcumans-
Has CKOPOCTh AECTPYKLUHUH CTAOMIM3UPOBAHHBIX OOpPA3LOB TAKKE CMEIIAETCS B
o0yacTh OoJiee BBICOKUX TEMIIEPATYDP.
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, . , 1—02% I'DXT;  2—1% I'DXT
(1, 1) II3HII u ero xomnosuuuit ¢ I'OXT (2, 2, Pucynok 2. 3asucumocts AlogdW,/dt or
3, 3). Conepxanne antuokcuaanra I'DOXT, %: AlogW, 1151 CTaBHIM3HPOBAHHOTO
Pucynox 1. Kpusbie TT'A (1-3) ATT'A u (1 -
3) TepmookucauTeabHOI AecTpykuuu [TIHIT

AHalIM3 MOJYyYEeHHBIX NaHHbIX (puc. 1) mokaszan, yto npu BBeaeHuu 0,2—
0,5% cTaOunan3aTOpOB CKOPOCTh JECTPYKIIUU YMEHBIIIAETCS, 8 TEPMOCTAOUIBLHOCTh
oOpasmoB nossimaercs. Ha puc. 1 Buano, uto y HectabunusupoBannoro [TOHII
MaKCHMaJbHasi CKOPOCTh MOTEPHU MACChI, MPHU JAECTPYKLMUHU, cocTaBiser 12,9
Mr/MuH. B cTabunusupoBaHHbIX oOpasnax, rnpu cojaepxanuu 0,2% 0JIUroMepHOro
AHTUOKCUJaHTa, MaKCUMaJIbHasi CKOPOCTh PEaKIMu cocTaBisieT 9,4 Mr/MuH, a pu
coaepxxkanuu 0,5%-antuokcuaanta (I'DXI') ona cHmxkaetrcs no 7,6 mr/muH. U3
NPUBEACHHBIX JTAHHBIX MOXKHO CJ/I€JIaTh BBIBOJI, UTO Y CTAOMIM3UPOBAHHBIX 00pas3-
LHOB CKOPOCTb peakuuu pasyoxenus B 1,37 — 1,69 paza H1ke 0 CpaBHEHUIO C HC-
XOJTHBIM TTOJIMMEPOM, T.€. TEPMOCTAOUIHFHOCTh CTAOMIM3UPOBAHHBIX 00Pa3IIOB MO-
BBIIIIaeTCs, 4eM y HecTabmmsupoBanHoro [I1OHIL.

Kak noka3aHo Ha puc. 2, MOJTYYEHHBIN P 3HAYEHUN MO3BOJISIET TOCTPOUTh
3aBUCUMOCTh B KOOpJIMHATaX YpaBHEHHUS

dw/dt = (AJ/RH)e ®FwW"

43



Pacuet 3 pexkTUBHBIX MapaMeTpOB AECTPYKIIMN UCXOAHOTO U CTAOMIU3UPO-
BaHHBIX 00pa3ioB no gaHHeiM TI'A no meroxy ®@pumena u Kapona npeacrasiex
Ha MpUMepe UCXoaHoro u crabunmsupoBanHoro [19HII. Ha puc. 2 npuBenens! 3a-
BHUCHUMOCTH, TIOJIyY€HHBIE ISl BBICOKOTEMIIEPATYPHBIX CTaIUi NECTPYKIUHU, B KO-
opaunatax AlogdW/dt — AlogW,. Ilpu crenenu npespamienus Boiie 30% Bemu-
yrHa 3QQPEKTUBHOTO MOPsAKA peakIuu N, HaliJleHHas 10 TaHT'€HCY YIJia HaKJIOHA,
Onm3Ka K enuHuLE, a d3(Q(EeKTUBHAS YHEPIUS aKTHBALUHM TEPMOIECTPYKUUHN E,qq ,
HalIeHHas 0 OTPE3Ky, OTCEKaeMOMY MpPsIMOM Ha OCH OpJUHAT, COCTaBISET AJIA
ucxonuoro [1OHIT 110,1 kJ[x/Momb, a 1711 CTAaOMIM3UPOBAHHBIX 0OPA3IIOB B Mpe-
nenax ot 149,7 no 159,1 kJ»/Monb. DTH 3HAYEHHS] HAXOATCS B XOPOIIEM COOT-
BETCTBUU C JAaHHBIMHU, ONMYyOJUKOBAaHHBIMH MaJOpCKUM, KOTOPBIM HCIIOIB30Bal
M30TEPMUYECKHI METO]T AaHATU3A.

Takum oOpazom, oOpasubl [IOHII, crabuin3upoBaHHBIE OJUTOMEPHBIMHU

IPOU3BOAHBIMU TOCCUIIOJIA MPEBOCXOASAT 110 CBOMM CBOMCTBAM KaK HECTAOMIIM3U-
POBaHHBIN, Tak U 00pasel], CTaOMIN3UPOBAHHBIM MPOMBIIUICHHBIM CTAOMIM3ATO-
pom «Upranokc-1010». Tepmoctabunusupyrouiee JaedcTBUE CTaOWUIM3aTOpa,
o0ecrneunBarollee MOBbIIIEHNE TEPMOCTAOMIBHOCTH MOJIUMEPA, OBLIIO TIOJI0KEHO B
OCHOBY pa3pabOTKH TEXHOJIOTMYECKUX IPOLIECCOB MOJMYYEHUS U IMepepadOTKU
KOMITO3UIIMOHHBIX MaTepuanoB Ha ocHoBe [IDHII.
B uyerBeproii rnaBe nuccepranuu «MccaenoBanue BiIUsSIHHE OJUTOMEPHBIX AH-
THOKCHAAHTOB Ha (QU3HMKO-MeXaHHYeCKHE CBOICTBA 3J1aCTOMEPOB) HCCIEO-
BaHbl HHTUOMPYIOIINE CBOWCTBA OJIMTOMEPHBIX aHTHOKCHJIAHTOB B COCTaBE pe3H-
HOBBIX CM€CEl Ha OCHOBE CUHTETHYECKOro n3onpeHoBoro kayuyka (CKU-3) u Oy-
TaJMCH-METUICTUPOIbHOTO Kayuyka (CKMC-30 APKM-15).

HccnenoBanne BIUSHUS aHTUOKCHUAAHTOB HA TPOIECC TEPMOOKHCIUTEIb-
HOM JecTpyKunu cuHTerndeckoro kaydyka CKU-3 m3ydanu meromamu UK cnek-
Tpockormuu u auddepennmanbHo-Tepmuueckoro ananuza (TA). Ha pucynkax
3a,0,6 nipeactasiensl UK crnextpsl meHok kayuyka CKU-3, comepkamue U He
coJieprKallie OJMTOMEPHOT0 aHTUOKCHAAHTAa Ha OCHOBE T'OCCHUIIONA, O U TOCHe
crapenus (140°C x 180 muH).

[To pe3ynbTaTam ucciaeaoBaHus ObLIO YCTaHOBJIEHO, YTO pa3jMyue B pacio-
JIO’)KEHUM TOCCHUMOJBHBIX 3aMecTuTeNel no oTHoueHuto kK OH-rpynne npakruye-
CKM HE BIIMSCT HA UX aHTHPATUKAIBHYIO aKTHBHOCT.

W3 mpuBeeHHBIX NaHHBIX BUAHO, 94TO Ha MK criekTpe m3mydeHHOoro Kaydy-
Ka (PUCYHOK 36) OTHOCHTEIHHO MCXOJHOTO oOpasiia Kaydyka (pHCYHOK 3a) BO3-
pacTtaeT MHTEHCHUBHOCTH TOJIOC morjoiienus B oomactsax 1740-1630 emt, 1320-
1100 cM™ coOTBeTCTBYIOUMX KAPOOHMIBHOMN, albICTHIHON U KETOHHOM TpyIIaMm,
4TO TpeanoiaraeT MpUCyTCTBHE B 00pasiie MPOAYKTOB peakiuili okucieHus. Ha
WK crekTpe u3nydeHHOro odpasma kayuyka, cogepxaiiero ['DXI (pucyHok 36),
MHTEHCUBHOCTh YKa3aHHBIX IOJIOC MOTJIOUICHHsI Oojiee HU3Kas, YTO CBHJIETENb-
CTBYeT 00 MHIMOMPOBAHUU TEPMOOKHUCIUTENBHBIX MIPOLIECCOB B €0 MPUCYTCTBUU.

B cnektpe okucneHHOro kayudyka (pUCyHOK 36) HaOMIOAAETCs CHUKEHUE
MHTEHCHBHOCTH TOJIOC TMOTIOIEHHs B oomactax 1470-1290 cm, 900-690 cm™,
1310-1280 cm™, 1420, 1385-1370 cm™ coorBerctByfommx rpymmam (—CH-), (-
HC=CH-), (—CH3) oTHOCHTEIHHO UCXOJHOTO 00pa3siia Kaydyka, yKa3plBacT Ha Jie-

44



CTpyKuuio ocHOBHBIX 1eneil kayuyka CKHM-3. B UK cnekrpe okuciaeHHOro oopas-
na kayuyka, conepxauiero I'DXI" (pucyHok 36), HHTEHCUBHOCTB JIaHHBIX I10JIOC
IOTJIONICHNS YBEIMYUBAETCS, YTO COOTBETCTBYET OOJIBIIEMY COXPAHEHHUIO Kap-
OOLIENHOW CTPYKTYpbl Kayuyyka B INPUCYTCTBUM OJMIOMEPHOTO AHTHOKCHJIAHTa
I'DXT.
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Pucynok 36. UK-cnekTp mieHKuU
kayuyka CKH-3 nociie crapeHus
0e3 aHTHOKCU/AAHTA.

Pucynok 36. HUK-cmektp
mwienkun kayyyka CKH-3, co-
aepxkameii I'IXT, nmocae cra-
peHus.

W3 npuBeneHHBIX JAHHBIX BUIHO, YTO B MPUCYTCTBUH OJIATOMEPHOTO aHTH-
okcunanta ['DXI" nHaOmomaeTcsi CHUKEHUE MHTEHCUBHOCTHU MPOTEKAHUSI TEPMO-
OKHCJIUTEIbHBIX MPOLIECCOB, OTHOCUTENBHO 00pasiia, HE COAEpHKAIIEero aHTHOKCH-
JIaHTa, YTO CIOCOOCTBYET JYUIIEMY COXPAHEHHIO MOJICKYJSIPHOW CTPYKTYpHI 3Jia-
CTOMeEpa.

W3 npencraBneHHBIX JaHHBIX BHUIIHO, YTO O pe3yjibTaTaM U3MEHEHHS PEo-
norudeckux cBoicTB kayuyka CKU-3 mocne cTtapeHus OJIMroMepHbIE aHTUOKCH-
JTAHTBI HA OCHOBE TOCCUIIOJIa 00ECIIEYNBAIOT UX COXPAHEHHE HA YPOBHE aHTUOKCH-
nanta Upranokc-1010. Hawnyumuii ctabunusupyromuii 3pdext Hadmomaercs y
00pa3IoB, CTAOMIU3UPOBAHHBIX OJUTOMEPHBIMU aHTHOKcugantamu [OXI u
'ATM. CKMC-30 APKM-15 sBasieTcst IpeACTaBUTENEM TPYIBI KAydyKOB 00IIIe-
ro Ha3HaueHUd. byTagueH-MeTHUICTHPONbHBIA KaydyK aKTUBHO MCIOJB3YETCS B
IIMHHOW MPOMBIIUIEHHOCTH U MPOU3BOJCTBE PE3UHOTEXHUYECKHX W3IAEIUM IS
00yBHOH U KaOeIbHOU MPOMBIIIJIEHHOCTH.

W3 npuBeneHHbIX JaHHBIX B TaOJIuUIle 2 BUIIHO, YTO MO M3MEHEHHUIO MOKa3a-
TEJs YCJIOBHOM TMPOYHOCTH TPHU PACTSHKCHHH, HAUOOJBIIUN CTAOMIM3UPYIONTUI
s¢dekr nocie crapenus B pexxume 70°Cx72 u. mokasamm obpasisl ¢ I'DXT (-
18,4%), 'AT" (-17,9%), T'AA (-18,2), TATM (-18,6) u Upranokc-1010 (-18,7%).

[Ipu BBeIEHNN OJUTOMEPHBIX AHTHOKCHUJAHTOB Ha OCHOBE TOCCHUIIONA B 00-
pasiel cMecu Ha ocHoBe CKMC-30-APKM-15 Ha6110/1a710Ch MOBBIIICHUE HX TEP-
MOCTOMKOCTH U KJIEHKOCTH. DTOT 3P (DHEKT MOXKET OBITh CIEACTBHEM OCOOEHHOCTEM
CTPOEHHUS MOJIEKYJ OJINTOMEPHBIX aHTUOKCHUJAHTOB Ha OCHOBE IOCCUIOJA (aHTH-
OKCHJIaHThl HA OCHOBE I'OCCHUIIOJIa COYETaloOT B ce0e Kak ruapoduiabHbie (HaTob-
Hasl 4acTh), TaK U JUNOPUIbHBIE CBOMCTBA (M30MPEHOUIHBIN OCTATOK)), YTO MPHU-
BOJMT K CPOJCTBY C J1000H APyroit MOBEPXHOCTHIO.

Takum oOpa3oMm, HaMU BIEPBBIE MOKA3aHO, YTO OJUTOMEPHBIE AHTHOKCHU-
JIAHThl HA OCHOBE T'OCCHUIIOJIAa B COCTaBE PE3MHOBBIX CMECEW Ha OCHOBE KayuyKOB
o0IIero Ha3HaYeHUs] MOTYT BBITIOJIHATH POJIb OM(PYHKIIMOHATBHON 100aBKH, coue-

Pucynox 3a. UK-cnekTp njien-
ku kayuyyka CKH-3.
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TarOLEH JEUCTBUE aHTHOKCHIAHTA M YCHIMTENS KIEUKOCTH 3JaCTOMEPHBIX KOM-
MMO3UIINN.
Taoauna 2
Biansinue 0JIMroMepHBIX AHTHOKCHJIAHTOB HA OCHOBE ITOCCHUII0JIA HA PU3NKO-
MeXaHMYecKue CBOMCTBA BYJKAHU3aTOB HA ocHOBe Kayuyka CKMC-30-
APKM-15 u ux u3MeHeHHue NMocjie TEPMOOKUCINTEIbHOI0 CTAPEHHS
ITokazaTrenn AHTHOKCHIAHT
Wpranokc-1010 aXr I'AT 'AA 'ATM

VYcnoBHas IPOYHOCTH IIPU

pactsoxenud (f,), MITa 22,3 22,6 22,4 22,1 22,7

OTHOCHTEIBHOE YJIHHE- 670 680 700 650 660
HUe IpU paspsise (€), %

M3MeHeHne noKasaresei ocie TEpPMOOKUCIUTENBHOrO cTapenus, (70°Cx24 u.)

Afy, % -2,6 -2,2 -2,4 -2,3 -2,1
Ag, % -31 -3,0 -2,9 -3,2 -3,0
M3MeHeHue oKasaTeliell ocie TEPMOOKUCIUTENBHOTO cTapenus, (70°Cx72 u.)
Af,, % -18,7 -18,4 -17,9 -18,2 -18,6
Ag, % -4,6 -47 -4,6 -4,8 -4,5
Ocrarounast neopmanus
oxarus (OJ1C), % (100°C, 34 32 33 30 31

24 4, 20% cxartus)

B nsaroii rmase quccepranuu «Pe3ysibTarbl MCCAEI0BAHUI OCHOBHBIX 3a-
KOHOMEPHOCTEH 3alUThl CTAJM OJUTOMEPHLIMH MHITHOUTOPAMH KOPPO3WH»
IPUBEJICHBI PE3YyJIbTAThl UCCIIEIOBAaHUN OCHOBHBIX 3aKOHOMEPHOCTEN 3alIUThI CTa-
JIU OJIMTOMEPHBIMU UHTHOUTOPAMH KOPPO3HUHU.

B kauecTBEe KOPpPO3HMOHHO-arpeCCUBHON MCIBITYEMOM CPEbI UCIIOIb30BAHA
Boja, muHepanuzaius oT 30 g0 270 r/n NaCl. KucinotHocts BogHOM (a3l uzMe-
HsJIach B npexaenax 3HaueHud pH ot 3 go 6. IIpu 3ToM cucrema Hacelangach ce-
POBOAOPOJOM J0 KOHIIEHTparuu B BojgHOU ¢aze 2,50+0,50 r/n. Kucnopon u3 xop-
PO3UMOHHOM Cpelibl HE yaansicsa. TeMneparypa cpelibl B SKCIEPUMEHTaX COCTABIIS-
na 20£3°C. IIpogomKUTENbHOCTh KaXKAOTO SKCIEPUMEHTA COCTaBjsjIa 6 4acos.
OueHky 3(QGeKTUBHOCTH 3alIUTHOTO JEHCTBUS MHTMOUPYIOIIMX COCTABOB OT 00-
1€ KOPPO3UX OCYILECTBISIIN TPABUMETPUYECKUM METOJOM.

CkopocTth 00IIel KOPpO3WH Ompeaesyiach Mo o0paslaM MeTallla B BHJIC
MJIacTUH U3 ctanu Mapku Ct3 pazmepom 45x15%X2 MM € YUCTOTOM MOBEPXHOCTH V
1,6. Kaxxioe 3HaueHHME BEIMYHMHBI CKOPOCTH KOPPO3HHM PACCUMTHIBAIOCH MO pe-
3yJbTaTaM UCIIBITAHUA HE MEHEE 9 KOHTPOIBHBIX CTATBHBIX 00Pa3IIOB.

OnuromepHbsle UHTMOUTOPBI KOPPO3UHU MPEICTABISIIOT COOON BellecTBa, 3a-
[IMIIAIONIME METAUIMYECKHE MOBEPXHOCTU OT KOPpPO3uU. MeXaHu3M aHTUKOPPO-
3MOHHOTO BO3JICUCTBUSl OJMTOMEPHBIX HHIMOUTOPOB KOPPO3UM HA METaJUIbI,
IPEXJIe BCEro Ha CTajb, COCTOUT B CO3JJaHUU HA MOBEPXHOCTU METallJla OYEHb
TOHKOM TUIEHKH, PEOXPaHSIONIEeH METaT OT KOPPO3HUHU.

Pe3ynbpTaThl HCMIBITAHUI U MX OLIEHKA MpuBeeHbI B Tabnuue 3 u 4. U3 nan-
HBIX Ta0auI[ 3 ¥ 4 BUJIHO, YTO BO BCEX MUHEPATM30BAHHBIX KOHIIEHTPALIUSIX UHTH-
OUTOPBI HE TEPSIOT CBOM 3aIUTHBINA AP (DEKT.
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Tadoanna 3
CpaBHHTe/IbHbIE OLIEHKH 321U THBIX CBOMCTB 0JIUTOMEPHBIX
HHIUOUTOPOB Koppo3uu npu pH=6

Nuruburop | Konuenrparusi, 3amuTHas 3pPeKTUBHOCTD OT 001Iel Koppo3uHu, %, pu

MT/JT MUHEpAIU3alNN, MT/JT

30 100 270

1 2 3 4 5

250 88 86 82

HK-1 150 85 82 78

50 75 72 70

250 92 92 90

HK-2 150 90 90 88

50 82 80 78

250 98 98 98

HK-3 150 98 98 98

50 95 95 92

250 98 98 98

HK-4 150 98 98 95

50 95 95 90

250 98 98 98

HK-5 150 98 98 98

50 95 95 95

250 90 90 90

HK-6 150 87 88 85

50 82 80 78

250 98 97 96

NK-7 150 97 96 95

50 98 97 96

250 99 98 95

HK-8 150 98 98 94

50 97 96 93

250 98 97 95

HK-9 150 97 98 95

50 98 94 93

250 98 95 90

NALCO 150 98 95 88

50 95 92 75

B tabnuiue 5 npuBeneHsl naHHble M0 3PGEKTY NOCIEeAEHCTBUS UHTHOUTO-
pOB. 3alIUTHOE JEHCTBUE MHITMOUTOpA KOppO3uu He mpeBbimaeT 15-25% Bo BceM
JMana3oHe BapbUPYEMbIX MapaMeTPOB UCTTBITAHHN.

N3 tabnuipt 5 ciaemyet, 4To 100aBICHHE WHTHOWTOPA KOPPO3UH TOBBIIIIACT
3¢ (PEKTUBHOCT, MHTHOUPYIOMIMX COCTaBOB. [IpuueM »TO nelcTBUE HAYMHAETCS
yxe ¢ 5% conepxanus NK-4, MmakcumanbHbIA 3amuTHEIN 3 exT Habmomaercs y
unruoutopa koppozuun MK-5 ¢ 10-20% , 9T0 MOXKHO OOBSCHUTH YyIydIlIEeHUEM
JTUCTIEPTUPOBAHUS MHTHOUTOPOB B arpeCCHMBHOM DJIEKTPOJIUTE M OOJIETYCHUEM
(dbopMHpOBaHUA 3aIIUTHON TMJIEHKM MHTHOMTOpPAa M3 HEro Ha MOBEPXHOCTH 00pa3-
noB. [Ipu yBenmuueHuu copepxanHusi UHruouTopa Kopposuu 1o 25% (MK-6) 3a-
IMIUTHOE JACHCTBUE CHMXKAETCS, T.€. MHTMOUTOPHI KOPPO3UH, HAPSY C JUCHEPTH-
PYIOIIMMHU CBOMCTBAMHU YXK€ MPOSBISET CBOMCTBO PACTBOPUTENS - MPUBOAUT K
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CHWIKCHUIO KOHICHTPAIIMU AKTUBHOI'O KOMITIOHCHTA.

Tao6auua 4

CpaBHuUTe/IbHBIEC OLIEHKH 3AIIUTHBIX CBOMCTB OJIUTOMEPHBIX
HHIUOUTOPOB Koppo3uu npu pH=3

WNuruburop | Konuentpauus, mr/n | 3ammuTHast 3pPeKTHBHOCTD OT 00111ei Koppo3uu, %, mpu
MUHEpAIN3aluH, MI/J1

30 100 270
250 83 82 80
HK-1 150 80 80 76
50 72 70 68
250 90 90 88
HK-2 150 87 85 84
50 78 76 70
250 96 96 95
HK-3 150 96 94 92
50 92 92 90
250 95 95 95
HK-4 150 95 95 94
50 92 92 90
250 95 95 95
HK-5 150 94 94 93
50 92 92 91
250 93 92 89
HK-6 150 92 91 87
50 89 90 86
250 96 95 93
HK-7 150 95 94 92
50 93 92 91
250 95 94 92
HK-8 150 94 93 90
50 91 90 87
250 96 95 93
HK-9 150 96 94 92
50 94 91 89
250 96 95 92
NALCO 150 95 94 90
50 93 92 88

ITo 3amuTHBIM cBoOMcTBaM mHTHOUTOPHI Koppo3uu UK-3, UK-5 ne ycryma-
FOT IIPU HU3KOW MUHEPAIU3ALMU JIEKTPOIUTA U MPEBOCXOAAT €r0 MO 3alUTHOMY
NEUCTBUIO B CWIIbHOMUHEPAJIN30BaHHBIX Cpellax.

N3 tabmuuet 5 cnenyer, uto addext nocneneiicteus UK-1, UK-5 npu sxc-
no3uuu 6-24 yaca npakTUYECKU OJMHAKOB, OJTHAKO MPY YBEJIMYEHUH SKCTIO3ULIUN
s dexTuBHOCTH MOcneAeiicTBus uaruouropa kopposun MK-1, UK-2 u unaruduro-
pa CyIIeCTBEHHO CHUXkaeTcs, a uHruouTopsl koppozun MK-3, UK-5 no-npexuemy

OCTArOTCs Ha JOCTATOYHO BEICOKOM YPOBHE.

Pazauna B 3ammrtHOM 3¢ dexTe nHruOuTOpoB Mexay tabmuuamu 3, 4 u 5
IpU OAMHAKOBOW MPOJOHKUTEILHOCTH SKCIIO3UIIUU OOBSICHSIETCS pa3HBIMHU YCIIO-
BUAMHU (DOPMHUPOBAHMS 3AIIUTHBIX TUICHOK: B IEPBOM Ciyyae IieHka GpopMupyercs
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W3 arpecCUBHOM Cpebl, @ BO BTOPOM - MEXAHMYECKUM CIIOCOOOM, YTO JaeT HEKO-
TOpPOE MOBBIIICHUE 3AIIMTHOTO ACHCTBHS. DTO XOPOIIO BUIHO HA IpUMepe oOpas-
1oB UK-1, UK-2 u uaruouropa NALCO.
Tadauna 5
CpaBHuUTe/IbHbIE OLIEHKH 3AIMUTHBIX CBOMCTB OJIUTOMEPHBIX
HHTHOUTOPOB KOPPO3WH B arPECCMBHOM cpejie

WNuruburop | DPPeKTHBHOCTH MOCIeIeHCTBUS HHTUOUTOPOB,%, IPU IKCIIO3UIIUH B arPECCUB-
HOH cpejie, Jac.
6 24 96 120 240
1 2 3 4 5 6
pH=6
HK-1 96 90 82 76 62
HK-2 98 90 86 78 75
HK-3 98 95 94 86 82
NK-4 98 94 90 84 80
HK-5 98 95 91 83 79
NK-6 92 88 85 72 65
NK-7 97 91 88 85 73
NK-8 95 89 86 79 76
HK-9 96 92 89 82 77
NALCO 97 92 88 80 72
pH=3

HK-1 94 90 80 72 58
HK-2 96 88 82 76 70
HK-3 96 94 90 84 80
NK-4 97 94 90 82 80
HK-5 96 93 89 81 76
HK-6 91 85 76 69 62
NK-7 95 91 87 79 69
NK-8 96 89 85 77 65
NK-9 97 93 86 76 66
NALCO 96 92 83 71 63

B unruburtope xoppozun MK-6, kak BblllIe CKa3aHO, MPUCYTCTBYET HU30bI-
TOYHOE KOJIMYECTBO PACTBOPUTEISI, CIEACTBUEM YEro fABISETCS Kak (HhopMHpOBa-
HUE HEOCTAaTOYHO 3(P(HEKTUBHOMN MJIEHKM HA METajie 00pa3loB, Tak U JAecopOuus
UHTHUOUTOPA U3 TUICHKU B AJIEKTPOJIUT.

Takum oOpa3zoM, pe3yibTaThl J1a0OPATOPHBIX MCCIIEOBAaHUN AHTHUKOPPO3U-
OHHBIX CBOMCTB BOJIHBIX PACTBOPOB OJIMTOMEPHBIX MHTHOMTOPOB KOPPO3HUM TMOKa-
3bIBAIOT, YTO CUHTE3UPOBAHHBIE OJIUTOMEPHBIE MHTUOUTOPHI KOPPO3UU CHOCOOHBI
3 (PEKTUBHO TOPMO3HUTH KOPPO3UIO CTAIM B HEUTPATHLHOMW, CONEHON M KHUCIIOU
KOPPO3HitHOW cpejie. 3amuTHbBIN 3h(GEKT yBEIUYUBACTCS TPU MOBBIIEHUU KOH-
neHTpanun uHruouTopa 93-99% mnpu pH ot 3,0 g0 6,0.

B mecroi rmaBe puccepranuu npuBecHa « TeXHOJIOrusl MOJIy4YeHUs OJ1H-
FOMEPHBIX AHTHOKCUIAHTOB, MHTHOMTOPOB KOPPO3MHU W KOMIIO3UIIHOHHBIX
MaTepHaJI0B HA UX OCHOBE».

TexHOoMornyeckuii mpouecc MPOU3BOJCTBA pa3pabOTaHHBIX HOBBIX OJIUTO-
MEPHBIX AHTHOKCUJIAHTOB U MHTHOUTOPOB KOPPO3UU COCTOUT M3 CIEIYIONIMX CTa-
JWI: TIOATOTOBKA ChIPbs, MOJUKOHCHCAIUS, OTAEIEHUE MOJyYEeHHOIO BEIECTBA,

49



CylIKa, TpoOJeHne M yHMaKOBKa TOTOBOTO MPOAYKTa. TeXHOJOTHYECKHM MpOoIecc
IPOU3BOJCTBA MHTMOUPYIOUIUX BEIIECTB M KOMIO3UIMM AJI MOJIMMEPHBIX MaTe-
pHAJIOB U METAJUIOB MO>KHO HalaJuTh Ha 0a3ze NMPOU3BOJCTBA IPYIMX MHIHOUPY-
IOUIMX J100aBOK 0€3 M3MEHEHMs TeXHOIOoruil. OpraHusanus Takoro BUAA MPOU3-
BOJICTBA Ha MPEANPUATUH Ie 00pa3yeTcsi 0TXO/, NO3BOJISIET PELINTh aKTyaJIbHbIE
BOMPOCHI OXPaHbl OKPYKAIOIIEH CpeAbl U OPraHU3alUN MATOOTXOJHON TEXHOJIO-
THH.

IIpuHOMNMATbHAS TEXHOJOTHYeCKAasl cXeMa MOJYy4YeHHUs] OJIMTOMEpPHOro
AHTHOKCHIAHTA B3aUMO/IeliCTBHEM IOCCHIN0JIA C INMUXJIOPrUAPUHOM. TexHOn0-
rMYECKasi CXema MOJYyYEHHsS OJMIOMEPHOTO AHTHOKCHJIAHTA B3aUMOJECHCTBUEM
TOCCHUIIOJIA C SMUXJIOPTUAPUHOM IIPECTaBIEHA Ha pUC. 4.

ﬂ e b
|— I_ B cxnad somosozo

Purempam Ha

a'l.' -
DeseHuUpayure npooyima

MI-M6 -mepuuku; Pl-peakrop; Cl-ammapar mist Beimenenus; F1l-bunbstp; P2-
ammapar JiJisi OUucTKH; X6-xomoaunsHuk; K1- anmapar ais kpuctamuin3aiuu.

Puc. 4. TexHosiorudyeckasi cxeMa MmoJy4eHHsl OJJUTOMEPHOr0 AHTHOKCHUIAHTA
rOCCHUII0JA € ANMUXJIOPTHIPHHOM

B peaktop Pl u3 HepkeBaromei ctaiu ¢ MENIaNIKOW, pyOarikoil u oOpart-
HBIM XOJIOAMJIBHUKOM 3arpyaroT STHJIOBBIN CIUPT, TOCCHUIION M TIEPEMEITUBAIOT
710 TIOJTHOT'O PAaCTBOpPEHUs. 3aTeM 3arpyKaroT Hies0ub win GochopHyro KUCIOTY 1
% OT Macchl roccumoia, HarpeatoT g0 30°C u MpU UHTCHCUBHOM IEpEMEIINBa-
HUM TOCTETICHHO TMPWJINBAIOT dMUXJIOPTUAPUH. J{71s 3aBepIleHus] peakiuu MOoIHH-
MaroT Temmeparypy a0 50°C u BemepkuBaroT 1 4, a 3aTeM H00aBISIOT BOAY H
MeUIeHHO oxyaxaarT a0 15°C. O6pa3oBaBIlyrOCs CYCIIEH3UI0 OT(UILTPOBBIBA-
10T, OCQJIOK TPOMBIBAIOT ATHJIOBBIM CITUPTOM U BOJIOW, OTXKUMAIOT U TIEpEAaroT Ha
ouucTKy. PacTBopenue n ounctHoe GuiIbTPOBAHHUE BEYT, PACTBOPSS TEXHUUECKUI
MPOJIYKT B BOJTHOM 3TUIIOBOM CIIUPTE, HarpeBasi pacTBOP J0 KUIICHUS U QUIBTPYS
ropsiuuil pacTBop 4depe3 ApyK—puibTp. OUIbTpaT TPUHUMAIOT B €MKOCTh C Me€-
MIANTKOW ¥ pyOamkoil U MeIeHHO oxyaxkmaT a0 15-20°C. BeimaBmmii ocagok
KPUCTAJUTMYECKOTO TPOJIYyKTa OT(HIBTPOBBIBAIOT W TMEPEJAlOT Ha CYIIKYy U
YIaKOBBIBAIOT.

TexHoJiornyeckasi cxemMa MNOJYyYeHHS] OJUTOMEPHOI0 AHTHOKCHIAHTA
B3aHMO/IeliCTBHEM IOCCUIT0JIA ¢ AJTHITaJoreHuaaMu. TexHonornyeckas cxema
MOJIYYEHHS] OJIMTOMEPHOI'0 aHTUOKCHUJIAHTa B3aUMOJCHCTBUEM T'OCCUIIOJA C aJUIH-
JTajloreHHUIaM1 MPEeACTaBIeHa Ha puc. .
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AnnmuaramoreHHn
Ha pereHHpar

) I/

TotoBRnt
T OPOIYET

M1-M4- mepunku; P1-peaktop ankunupoBanus; E1-coopuuk; P2-anmapat ans ot1-
TOHKH M30BITKa ajmranorennna; X1 u X2-xonoaunsaukn; S1-ucnapurens (Cy-
IITUITKA)

Puc. 5. Texnonornyeckasi cxeMa noJay4eHusi 0OJJMTOMEPHbIX AHTHOKCHIAHTOB
HA OCHOBE I'OCCHII0JIA € AJTHITAJOTeHUIAMHU.

B peaktop P/ (cranbHOM 3MallMpOBaHHBIN ammapar ¢ MEMaiKol u pyoari-
KOI) 3arpy’karoT MOPOILIOK FOCCUII0IIA, PACTBOP €IKOro HaTpa winu kanus. Cmech
IEepEMELINBAIOT, HarpEBalOT U J100aBIAIOT U3 MepHUKa M/ amnmunranoreHun. Pe-
aKIMIO BEAYT Ipu Temieparype 60 — 70°C.

[To oxoHYaHMM peaKIu A00ABISAIOT BOJY AJII PACTBOPEHUS MUHEPATbHBIX
coJield, o0pa3yrolUXCcsl NpH B3aWMOACHCTBUU TOCCHUIIONA C AJUIAJITATIOICHUIOM,
MEePEMENINBAIOT U MOCJIE OTCTAUBAHUS OTACIIAIOT BOJHO—COJIEBOM CIIOM.

TexHosioruyeckasi cxemMa TMOJIyYeHHUS] OJUIOMEPHOI0 MHIHOUTOpaA
KOppo3uM. TexHoJornueckas cxema MoJlydeHHsl OJIMTOMEPHOT0 MHTMOUTOpa KOp-
po3uu (Ha npumMepe hopMaliiHa ¢ aAAYKTOM MOYEBUHBI) MTPEACTABIEHA Ha puUcC. 6.

= ¥ T'oToeEIit
PL S P2 [IPOIYET
5 |—>
* A ez _—

~ |~ PuneTpaT Ha

pereHeparHie
( E1

M1-M3- mepuuku; Pl-peaktop; P2-bunetp; E1-eMKocTh; S1-KpHCTAIIU3aTOD.
Puc. 6. TexHosormyeckass cxemMa MOJY4YeHHMs OJIUTOMEPHOI0 HMHruéuTOpa
KOpPpO3HH.

B peakrop P/ (BepTUKaNbHBIA HUIMHAPUYECKHUN arapaT ¢ MEIIAIKoH, py-
OaIkoi U 0OpaTHBIM XOJOAMIBHUKOM) 3arpyxatoT u3 mepuuka M1 u M2 dpopma-
JMH ¥ ajyiykTa MoueBHHBI. Cojmepkumoe peakropa HarpesaioT g0 80-90°C u me-
pPEMEMBAIOT B TEYEHUU 6 4acoB. 3aTEM PEAKIMOHHYIO MACCy OXJaxaaroT 10 20-
25 °C u nepenaror Ha ApyK-GuasTp P2. PeakIIMOHHYIO Maccy 0Ca)IaeT THIOBBIM
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cupToM. OCaXIEHHYI0 MacCy MEepeaaroT Ha eMKOCTh S1 U ere pa3 MpOMBIBAIOT
ATUJIOBBIM CITIUPTOM, (PHIIBTPAT OTIPABISIOT HA pPEreHepaIuio, a OCTaTOK mepesa-
IOT Ha CYIIKY. BBIXOJ 11e7IeBOT0 MPOIyKTa COCTaBIsOT 85-89%.

3AKJIIOYEHUE
1. TlpennoskeHbl METOJbI MOJYYEHUSI aHTUOKCHUIAHTOB HAa OCHOBE TOCCHIIOJA C
SMUXJIOPTUAPUHOM M ATUIBHBIMU COCIMHEHUSIMU TIPU PA3JIMYHBIX YCIOBHUSIX U
COOTHOIICHUSIX PEAareHTOB.
2. Ilpenyio)keHBI OJIMTOMEPHBIC AHTHOKCHUIAHTBI W WHTHOWTOPHI KOPPO3HWH B
KauecTBe MoMUGyHKIMOHIBHBIX N-, S-, P- comepxamux cCOeIUHEHH, Ha OCHOBE
KOTOPBIX MOJIyYE€HbI HOBbIE HHTUOUTOPHI: OJIMTOMEPHBIE MPOU3BOIHBIE TOCCHUIIOA,
noauMeTuiieHIu(Tuo )amuaodocdarel, OJIMrOMEphl HA OCHOBE SMUXJIOPTHAPUHA C
nu(tuo)amunodocharaMu U OJUTrOMEPhl TUMETHITEpedTanaTa ¢ MOJIUITUIICHIIO-
JTUAMHHOM.
3. C ucnons3zoBanuem MK cnekrpockonuu, macc-xpomaroprapuu, qudpdepeHin-
ATHHO-TEPMHUYECKOTO aHaiu3a W T.JI. U3y4YeHa CTPYKTypa U MHTHOUPYIOIIas aK-
TUBHOCTh CUHTE3UPOBAHHBIX OJIMTOMEPOB B peakiusax aectpykuuu [13. Breissie-
HO, 4YTO CHHTE3UPOBAHHBIE OJUIOMEPHl Ha OCHOBE TIOCCHUIIONA MPEIOTBpPALIAOT
TEPMOOKHUCIIUTEIBHOE CTAPEHUE MOJIMMEPOB U MPAKTUYECKU IMPEBOCXOIAT O 3(-
(EKTUBHOCTH HCTOJIb3YEMBI B TPOMBIIUIEHHOCTH aHTHOKCUAAHT «WpraHokc-
1010x».
4. VccnenoBaHa KMHETHKA TOTJIOMIEHUSI KHUCIOPOJAa MCXOAHBIM U CTAOMIU3UPO-
BaHHbIM [IDHII nipyu pa3nmuuHbIX MABIECHUSX MOJIEKYJSIPHOTO KHCJIOpoja. Ycra-
HOBJICHO, YTO HapsIy C PEaKiusIMU WHTHOUPOBAHMS MPOIECCa OKHCICHUS IMOJIH-
Mepa, OJUTOMEPHBIM AaHTHOKCUIAHT MPUBOAMUT K TOPMOXKEHHUIO TpoIiecca IeCTPyK-
[IUU TIOJTUMEPHON KOMITO3UIINH.
5. I[lpennoxxeHHbIE OTUTOMEPHBIE AHTHOKCHUIAHTHI Ha OCHOBE T'OCCHUIIONIA TIPOSB-
JSIOT aHTUOKCUAAHTHYIO aKTUBHOCTh B PE3MHOBBIX cMecsax, Ha ocHoBe CKU-3 u
CKMC-30 APKM-15, 1 o 3¢ heKTUBHOCTH CTaOUITU3UPYIOIIETO JEHCTBUS CpaB-
HUMBI ¢ feficTBrueM aHnTuokcuaanTa Upranock-1010.
6. Iloka3zaHo, YTO BBEJEHHE CMECEN OJUTOMEPHBIX CTAOMIN3aTOPOB MPUBOAMUT K
3HAYUTENILHOMY yBeNn4YeHUto TepMoctabmibHocTH Kayuyka CKU-3 u CKMC-30
APKM-15, npuyem Habmomaembrit 3pdext cuneprusma B 2,4-3 pasa mpeBOCXOIAUT
cyMmy 3G (HEKTOB MHIUBUAYATBHBIX CTAOMIN3aTOPOB.
7. Ha ocHOBe MpOBEIEHHBIX HMCCIENOBAHUN MO CPaBHUTEIHHOW OIIEHKE WHTHOU-
pyIomei CIOCOOHOCTH HCCIEAYEMBIX OJMTOMEPHBIX WHTHOUTOPOB KOPPO3HU
YCTaHOBJICHO, YTO HAWIYYIIMMH 3aIIATHBIMH CBONCTBAMH 0O0JIaJalOT OJUTOMEP-
HbI€ MHTUOUTOPBI KOPPO3HH, TOKA3ABIIME CTENEHb 3alllUThl OT Koppo3uu 98-99%,
B COJIEBOM cpefie - onuromepHbiid uHruoutop kopposuu MK-4 u UK-5, a B kucnoi
cpene - uHruouTOp Koppo3uu Ha ocHoBe NK-3.
8. IlpemnoxeHbl TEXHJIOTHH TOJIYYEHUS OJIMTOMEPHBIX AaHTHOKCHIAHTOB U
WHTHOUTOPOB KOPPO3UH.
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INTRODUCTION (Annotation of doctoral dissertation)

Topicality and relevance of the theme of the dissertation. Nowadays, in
the countries of the world with developed chemical and oil-chemical industry loss
as a result of corrosions metal forms is distributed 20 percentage of annual produc-
tion metal. Under large planning the expansion their production and moderniza-
tions production organization, appears the problem of the increase lifetime poly-
meric and metallic product.

For independence years of our Republic toward development of production
of different new products in chemical industry broadly covered actions on the pro-
tection of metal from corrosion in agricultures, home services and production
spheres, in this direction, as follows, production qualitative inhibitors, which
serves in determined degree to increase lifetime polymeric and metallic products
have been implemented. It is possible to note the applicable and designed inhibi-
tors at the process of the corrosion, as well as antioxidants for the protection of
polymeric products.

These days, in the world the pyridinic, low-molecular and high-molecular
amines and oxyamines, fatty syntetic acids, high-molecular alcohols, the basis of
the quinoline, imidazolines, derived thiourea, urotropin, phosphorus-containing
compounds, as well as by-products production of syntetic rubber, coke-chemical
and petrochemical products are used as main raw materials for the production of
inhibitors. For this purpose, in our country systematic scientific studies are making
on the creation of new types of inhibitor and antioxidants. In connection with in-
creasing need to applicable inhibitor, it appears practicability of the creation of
universal inhibitors based on advanced technology. During the solution of this task
there is a need of development and obtaining inhibitors using local raw material
resources as a source of raw materials in the synthesis of oligomer inhibitors hav-
ing set of valuable and useful characteristic.

This dissertation research in determined degree serves for performing the
tasks, provided in resolution of the President of the Republic Uzbekistan number
1442 on December 15, 2010 "About priority of the development of industry of the
Republic of Uzbekistan™ and number 1072 on March 12, 2009 "About the pro-
gram of the measures on realization the major project on the modernization, tech-
nical and technological re-equipment of production™, as well as in other normative
legal documents accepted in this sphere.

Relevant research priority areas of science and developing technology of
the Republic. This research has been performed in conformity with priority direc-
tion of the progress of science and technologies of the Republic VII. "Chemical
technology and nanotechnology"'.

Review of international scientific research on the topic of the disserta-
tion®. The Scientific research, directed on obtaining and introducing the new or-

! MBanosckuii B.H. Teopernueckue OCHOBHI Ipoliecca KOppo3nuu HedTenpoMeIciioBoro odopynosanus // XKypuan UmkenepHas
npaktuka. 2010. Ne6. —C. 4-14.

2 Review of foreign scientific research by the theme of the dissertation was made on the base: https:www.aston.ac.uk/;
https:www.arizona.edu/; https:www.stuba.sk/; https:web.chonnam.ac.kr/en/; https://www.p.lodz.pl/ru;
https:www.ismdhanbad.ac.in/student/placement/; https:www.usp.br/; https:www. ynu.edu.cn/english/; https:en.swpu.edu.cn/;
https:www.kbsu.ru and other issues.
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ganic chemical additives, are being carried out in leader scientific centers and high
educational institutions of the world, including University of Arizona (USA), As-
ton University (England), Slovak University of Technology (Slovakia), Chonnam
National University (the Korea), Technical University of Lodz (the Poland), Indian
School of Mines (India), Universidade de Sro Paulo - USP (Brasilia), Yunnan
University (the China), Southwest Petroleum University (the China), Kabardino-
Balkar state University named by H.M. Berbekova, (Rosssiya), Kazan state tech-
nological University (Russia), National University of Uzbekistan (Uzbekistan),
Tashkent chemical technological institute (Uzbekistan).

As a result of researches, conducted in the world on obtaining new organic
additives, a series of scientific results have been gained, including: kinetic efficien-
cy of Irganox E under termal destruction PVVC has been studied (the Technological
University to Slovakia, Slovakia), new polymeric antioxidants (Chonnam National
University, South Korea) have been synthesized, antioxidants based on 1,2,2,6,6-
pentametilpiperidyne and vinil-acetic have been synthesized and studied at photo
stabilization of polymer (Universidade de Sro Paulo - USP), triazole derivatives
have been applied as inhibitors of corrosions for steel (the university Yunnan, Chi-
na), new nitrogen and phosphorus-containing antioxidants have been synthesized
(Kabardino-Balkar state University named after H.M. Berbekova, Russia), new im-
idazolines and its derivatives under inhibition if steels have been synthesized and
studied, new nitrogen- and phosphorus containing antioxidants and inhibitors of
corrosions have been synthesized and studied (Kazan state technological universi-
ty, Russia).

In the world on the stabilization of polymers and protection of metals, some
research works on the perspective directions of stabilization of polymers and pro-
tection of metals against corrosion and on synthesis and research of inhibitors of
new generation, improvement of ways of obtaining antioxidants and inhibitors of
corrosion, definition the inhibiting abilities of nitrogen - and phosphorus-
containing bonds, obtaining new generations of antioxidants and inhibitors of cor-
rosion, combining in the structure at the same time both nitrogen - phosphorus-
containing fragments and the having specific properties are being conducted.

Degree of the problem studying. Researches on the development of stabili-
zations of polymer and protection metal organic additive have been fulfilled by
N.M. Emanuel, G.E. Zaikov, Yu.A. Shlyapnikov, A.T. Djalilov, O.S.
Makhsumova, A. lkramov, Z.A. Tadjikhodjayev, H.l. Akbarov, M.G. Mukha-
mediyev, Z.Z. Mirvaliyev, A.K. Mikitaev, N.A. Mukmeneva, E.N. Cherezov,
M.M. Murzakanov, Kamal Afzali, Sumit Kumar., M.A. Hegazy, Lin Wang, S.Yu.
Bukharov.

The main directions on the development of the research on the technologies
of obtaining antioxidants and inhibitor of corrosions directed on the base of the or-
ganic compound, containing nitrogen, sulphur and phosphorus. Except this, scien-
tific researches are obtaining new efficient N-, P- and S-containing element organ-
ic antioxidants and inhibitor of corrosions such as alkil(3,5-di-butil-4-hydroxfenyl)
phosphorile, acids and their metal complexes, phosphoryl quinolinic salts.
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On modern stage of the development scientific base and practical develop-
ments all considerably become in the field of stabilizations polymer that used in-
hibitors are efficient and have a broad prospect in plan of the development and take
new oligomer antioxidants and inhibitor of corrosions.

Relation of dissertation subject with the plans of scientific research in-
stitutes and higher educational institutions: dissertational research has been car-
ried out in corresponding plan scientifically-pursuing works of applied projects
Tashkent chemical-technological institute within economic contract e/c No. 5/05
with the Shurtan gas-chemical complex and development and application “new ef-
fective the oligomer of inhibitors of corrosion on the basis of local raw materials”
and e/c No. 12/06 “Creation of New Effective Antioxidants on the basis of Local
Raw Materials and Their Use for Prevention of Thermal and Thermooxidizing De-
struction of Polyethylene" and state unitary enterprise of the Tashkent research in-
stitution of chemical technology for A12-005 grant “Creation and use of new ef-
fective inhibitors of corrosion from local raw materials” is a component of the sub-
ject. (2015-2017years).

The aim of the research is to develop technologies of obtaining nitrogen,
phosphorus and sulphur-containing multifunctional oligomer antioxidants for pol-
ymeric material and inhibitor to corrosions for protection metal from corrosion.

The objective of the research work:

definition of series of bonds of various classes having several centers which
are capable to participate in the reactions responsible for stabilization of polymers
and corrosion inhibition of metals;

definition of thr structure and physical and chemical properties of oligomer
antioxidants and inhibitors to corrosion;

definition of influence of the taken additive on physical and chemical and
mechanical properties of polymeric and metal products;

development and deployment of technology of obtaining oligomer antioxi-
dants and inhibitors of corrosion combining nitrogen - sulfur - and phosphorus-
containing fragments on the bases of local raw materials.

The object of the research work is gossypol, epichlorohydrin, allelic com-
pounds, adducts of urea and melamine, ammonium dihydroortho-phosphate, for-
malin, polyethyleneterephthalate destruction products, dimethyl terephthalate and
polyethylenepolyamine.

The subject of the research work oligomer derivatives of gossypol,
polymethylenedi(thio)amidophosphates, oligomer of epichlorohydrin  and
di(thio)amidophosphates, oligomer of dimethyl terephthalate about polyethylene-
polyamine and oligomer compositions on the basis of a polycaprolactam.

Methods of the research. Physical and chemical properties and chemical
structure of the oligomer antioxidants and inhibitors of corrosion are investigated
by the methods UV-, IR - and NMR'H spectroscopy; carried out differential-
thermal, mass chromatograph also element analyses.

The scientific novelty of the research is as follows:

the structure and physical and chemical properties of the synthesized organic
chemical additives based on the oligomer of derivatives of gossypol, a polymeth-
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ylenedi(thio)amidophosphates, oligomer on the basic of epichlorohydrin with
di(thio)amidophosphates and oligomer of dimethyl terephthalate with polyeth-
ylenepolyamine is defined;

it is defined influences of the received inhibiting additives on the basic of N-
, S-and the P-containing oligomer on physical and chemical and mechanical prop-
erties of polymeric materials and metal products;

are defined efficiency of the antioxidants synthesized the oligomer on the
basis of gossypol with antioxidants of a class of the spatial complicated Phenolums
and qualitative and quantitative differences are installed in the mechanism of their
action;

the inhibiting properties of the corrosion inhibitors developed the oligomer
for protection of metals against the hydrochloric, hydrosulphuric and acid corro-
sion are defined,

the technology of taking new oligomer antioxidants and inhibitors of corro-
sion and forecasting of the inhibiting properties of antioxidants is developed for
polymers and inhibitors of corrosion at inhibition of corrosion of metals.

Practical results of research are as follows:

developed methods for producing oligomeric antioxidant based on gossypol
with epichlorohydrin and allyl compounds;

developed methods for producing nitrogen, sulfur- and phosphorus-
containing oligomeric corrosion inhibitors;

it is shown the efficiency of the oligomeric antioxidants and corrosion inhib-
itors in the stabilization and increase the service life of polymer composites and
metal water circulation systems;

developed technology for the production and application of the oligomeric
antioxidants and corrosion inhibitors from local raw materials.

The reliability of the results. Based on the fact that the identification of the
resulting compounds modern methods was used UV, IR, NMR spectroscopy,
mass-chromatograph, differential thermal analysis and other research methods.

Theoretical and practical significance of research results. The theoretical
significance of the research results is contributed by identifying a method for pro-
ducing new oligomeric antioxidants and corrosion inhibitors of gossypol, a urea, a
thiourea, orthophosphate, ammonium and diamides of terephthalic acid, offered
optimal conditions for the synthesis, revealed a pattern increasing the inhibitory
activity of antioxidants and corrosion inhibitors that may be life used in the prepa-
ration of the new inhibiting additives.

The practical significance of results of research is to develop new oligomer
antioxidants and corrosion inhibitors based on gossypol, urea, thiourea, ammonium
orthophosphate and diamides of terephthalic acid; their application in the industry
of polymer products in water supply systems, circulating water, as well as oil and
gas and chemical industries; development of new technology for the oligomeric
antioxidants and corrosion inhibitors and technology of their use.

Implementation of the research results. Based on the results of research
on the production of the oligomer antioxidants and corrosion inhibitors and inhibi-
tors of production technology there have been obtained:
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method of preparing of oligomer stabilizer having antioxidant properties
protected by the patent for Intellectual Property Agency of the Republic of Uzbeki-
stan on the invention (IAP 04208, 2010). The method makes it possible to obtain a
highly efficient antioxidant that prevents oxidation of polymers;

method of preparing an oligomeric corrosion inhibitor patented by Intellec-
tual Property Agency of the Republic of Uzbekistan on the invention (IAP 03969,
2009). The method makes it possible to inhibit the corrosion of metals in the water,
salt and acidic mediums;

method of preparing an oligomer corrosion inhibitor patented by Intellectual
Property Agency of the Republic of Uzbekistan on the invention (IAP 03613,
2008). The method makes it possible to inhibit metal corrosion and scaling of min-
eral salts;

The technology of the oligomeric antioxidants and corrosion inhibitors are
introduced at the enterprises of JSC "Uzkimyosanoat" (reference JSK
"Uzkimyosanoat» Ne(5-1522/M on 05/10/2016, concerning the implementation of
the developed oligomers). There have been achieved: the economic effect of the
replacement of all the listed ingredients of polymer and elastomer compositions by
oligomeric antioxidant and the protection of water tubes is higher for 7 %.

Approbation of the research results. The main content of the dissertation
has been discussed in the following international and national scientific and practi-
cal conferences: «Actual problems of oil and gas processing of Uzbekistan» Re-
publican Scientific-Technical Conference (Bukhara, 2009), «Prospects for the de-
velopment of engineering and technology and achievement of the mining industry
in the years of independence of the Republic of Uzbekistan» Republican scientific-
technical Conference (Navoi, 2011), «Modern problems of polymer science» 7th
St. Petersburg Conference of young scientists (St. Petersburg, 2011), «Modern
technology and the technology of mining and metallurgical industry and their de-
velopment» VI" international scientific-technical Conference (Navoi, 2013), «Ac-
tual problems of analytical chemistry» IV of th Republican scientific-practical con-
ference (Termez, 2014), «Actual problems of chemical technology» Republican
scientific and Practical Conference (Bukhara, 2014), «-INNOVATION-2014» in-
ternational conference (Tashkent, 2014), «Advanced technology of composition
materials» Republican scientific-technical Conference (Tashkent, 2015), the V in-
ternational Conference on school of chemistry and physical chemistry of oligomer
(Volgograd, 2015) «Chemistry of organometallic compounds and polymers» inter-
national conference (Moscow, 2014), «Fundamental and applied research in tech-
nical sciences in the conditions of transition to import substitution: problems and
solutions» scientific Conference (Ufa, 2015) , «Actual problems of chemical sci-
ence and innovation technology of its teaching» Republican scientific and practical
Conference (Tashkent, 2016).

Publication of the research results. According to the thesis topic 37 scien-
tific papers have been published, three of them are 3 patents. 7 scientific articles
have been published in the scientific journals recommended for publication of
basic scientific results of doctoral dissertations by Supreme attestation commission
of the Republic of Uzbekistan and 7 in the international journals.
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The structure and volume of the thesis. The dissertation consists of an in-
troduction; six chapters, conclusion, references and appendices. The size of the re-
search is 200 pages.

THE MAIN CONTENT OF THE RESEARCH

In the introduction of the dissertation, the topicality and relevance of the
research are substantiated, the aim and objectives of the research, its object and
subject are formulated, its conformity with the priorities of development of science
and technology of the Republic of Uzbekistan is shown, the scientific novelty and
practical results of the study are described, the theoretical and practical signifi-
cance of the obtained results are revealed, a list of introducing the research results
into practice, published works and information on the structure of the dissertation
are provided.

The first chapter of the dissertation «Current state and prospects of devel-
opment of inhibitory substances and technologies of their production» the lit-
erature data on the synthesis and stabilization of polymers with thermo-oxidative
and photo-oxidative degradation and reaction mechanisms of destruction of a
number of polymers are described, the most appropriate to achieve the objective
methods based on the use of anti-oxidants and corrosion inhibitors and their com-
positions are proved. On the synthesis and study of physicochemical properties and
inhibitory properties of antioxidants and corrosion inhibitors the literature data has
been classified systematically and in critically aspect.

In the second chapter named «Development and research of synthesis
technology of oligomer antioxidants and corrosion inhibitors» the results of
theoretical and experimental studies are analyzed, particularly the study of the
mechanism and kinetics of the synthesis of nitrogen, phosphorus and sera- antioxi-
dants and corrosion inhibitors. It is noted that the properties of inhibitors are de-
termined by their synthesis, as they relate to the peculiarities of the kinetics of the
process and mechanism of the reaction. In this regard, there was originated a need
of synthesis and the use of such inhibitors which at minimum concentrations could
provide polymeric materials and steels required for physical, chemical and physi-
co-mechanical properties.

In order to study the possibility of expanding the range of different oligo-
meric antioxidants and corrosion inhibitors, the processes of synthesis polyfunc-
tioning N-, S-, P- containing inhibitors, on the basis of which for the first time the
synthesis of more than a dozen of new products have been investigated: oligomer
derivatives of gossypol, polymethilendi(thio)amidophosphates, oligomers based on
epichlorohydrin with di(thio)amidophosphate dimethyl terephthalate and oligomers
with polyethylene polyamine.

Gossypol and its derivatives occupy a special place among the stabilizers.
Unlike other antioxidants, these compounds are more potent and protect the poly-
mer from thermal and photodestruction.

Investigation of the reaction of gossypol with epichlorohydrin (GECG). The
features of the interaction of gossypol reaction with epichlorohydrin. Synthesis of
oligomeric antioxidant based on gossypol with ECG has been performed in an

60



aqueous solution in the presence of alkali. The reaction is accompanied by reaction
of the hydroxyl groups with gossypol epoxy groups with epichlorohydrin in posi-
tion 7,7'. The reaction scheme can be presented as follows:

+ 2CH,—CH —CH,CI

N~ [NaOH |
SR Lot Y
c,tr:H:,_CH —CH, —0 —CHQ—CH —CH,Cl
+2NaOH
H; H,C -2NaCl, =2Hy0 ~
o, H H
S Ho on N7

n CH,—CH—CHy;—0—gos —0—CH, —CH —CH, + nHO— gos —OH [MaOH |
ey

Ng o

Ry I o
0 OH 0

n-1

> CH,—CH—CH, T:J—gns—cu—n:H2 —CH —CH2:|~CI—gDs —0—CH, —CH —CH,

where gos - the residue of gossypol.

The scheme shows that gossypol and diepoxide derivatives of the same
amount of gossypol can be reacted to form oligomers thereof. The oligomer prod-
uct generated by the reaction of gossypol with the ECG in alkaline medium has the
following characteristics: homogeneous brown powder, average molecular weight
Is 2500-3800, are not volatile, the content of the main component is 99.7%.

The structure of the compound is confirmed by IR, *H NMR spectral and el-
emental analysis.

Studying the interaction reaction of alkyl halides with gossypol. We synthe-
sized oligomeric antioxidants based on gossypol and allyl halogens.

The reaction scheme of gossypol and allyl halogens (allyl bromide for ex-
ample) can be presented as follows:

+2 MaDH
~2H,0

k-
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+ 2CH,=CH—CH,Br
— 2 NaBr

Pop A

H,=CH—CH, —O OO 0—CH, —CH =CH,
H3 H3

The structure of the oligomer antioxidants GAH synthesized based on allyl
halogens has been confirmed by IR, *"H NMR spectral and elemental analysis.

Studying the interaction reaction of gossypol with allylamine and allyl thio-
urea. One method of synthesis of the oligomer antioxidant is the reaction of gossy-
pol with allylamine and allylthiourea. In the reaction of aldehyde groups with
gossypol compounds allyl amine groups Schiff bases are generated.

The equation of the reaction occurring in the first step to generated a Schiff
base, can be presented as follows:

+ 2CH,=CH—CH,NH,
- 2HD

CH,=CH —CH; — Ny, H

+ 2CH,=CH —CH, —NH—CS —NH,
- 2H,0 o

H\t 2N —C3 —NH—CH,; —CH ==CH,

The structure of these compounds (GAA and GATU) was confirmed by IR,
'H NMR spectrum and elemental analysis.

With the help of "H NMR spectrum the passage reaction of the oligomer an-
tioxidants GAA and GATM was determined by the disappearance of the signals at
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11,2-11,7 ppm (corresponding to the -CHO group) and the appearance of new sig-
nals at 7.6 and 8.2 ppm (corresponding to the -N = CH group).

Obtaining nitrogen-, sulfur- and phosphorus-containing the oligomer of in-
hibitors of corrosion. The dissertation work describes a promising but little stud-
ied nitrogen- and phosphorus-containing corrosion inhibitors oligomer 1C-1, 1C-2,
IC-3, IC-4, IC-5 IC-6 IC-7, IC-8, IC-9 ICS-AECH-1 and ICS-AECH-2 containing
In its composition of nitrogen- and phosphorus-containing hetero fragments that
cause the diversity of practically important properties: the ability to form complex-
es and other properties.

Based on the above mentioned data oligomer synthesis of corrosion inhibitor
was conducted based on the secondary polycaproamide by acidolysis with acetic
acid and the urea adduct of (IC-1) and melamine (IC-2) at temperature 118°C.

Various process parameters for producing polycaproamide interaction with
the adduct of urea and melamine production have been studied. Based on research
optimum performance of process of producing polycaproamide interaction with the
adduct of urea and melamine has been developed.

In addition, the influence of solvent on yield has been studied. When using a
solvent in small quantities there is a decrease in yield and, therefore, the molecular
weight decreases. These peculiarities are probably associated with screening birad-
ical active groups during the reaction.

The process of formation of the oligomer, based on the adduct of melamine
with formaldehyde (IC-3) has been studied. The process has been carried out in
different pH mediums, temperature, duration and the ratio of the parent compo-
nents using an aqueous solution of formaldehyde or paraformaldehyde (melt) un-
der alkali catalysis.

The material obtained has the following characteristics: homogeneous vitre-
ous is in transparent color, non-volatile, the content of the main component is
99.2%, impurity - 0.8%. The density - 1.1821 g/cm®.

Further formalin polycondensation process with di (thio) amidophosphate
(IC-4 and IC-5) has been studied, calculated amount of formalin has been added in
the obtained di(thio)amidophosphate, and the process of condensation has been
carried out at temperature 60°C in an aqueous medium.

The reaction of formaldehyde with di(thio)amidephosphates may be present-

ed as follows:

N
I

HON—C—O—FP—0O—-C—NH;+CHO ———>
| -H>O
OH
N NTO
*’HZN*C*O*‘P*O*C*NH CHZ—HN—C*O?ID*O—C*NH H
OH OH n

Wherein X-0Oand S
The resulting reaction product with formaldehyde di(thio)amidophosphates
has the following characteristics: white solid, non-volatile, the amount of main
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component-98.7%, impurities - 1.3%. To obtain a working solution the composi-
tion has been diluted to 50-55%.

To obtain oligomer inhibitor of corrosion IC-6 the solution of formaldehyde
In an aqueous with ammonium monobasic-phosphate has been performed at
100°C.

The influence of different technological parameters on corrosion inhibitors
generated as a result of the interaction of formaldehyde with ammonium monoba-
sic-phosphate has been investigated.

The resulting reaction product has the following characteristics: white pow-
der, non-volatile, the amount of main component - 97.6%, impurities - 2.4%.

The individual model compounds based on di (thio) amidophosphate with
epichlorohydrin (ICS-AECH-1 and ICS-AECH-2) have been obtained, their high
effectiveness has been determined, as corrosion inhibitors in carbon dioxide and
hydrogen sulfide contained in the agueous mediums.

The offered scheme for the synthesis allows to design functionally-
substituted nitrogen-containing phosphorus compounds, with the offered complex
of useful properties of corrosion inhibitors, by fragmenting the molecules on the
main functional groups (nitrogen and phosphorus) and long-chain hetero radicals
with donor atoms.

Polycondensation of dimethyl terephthalate (DMTP) with PEPA (IC-7) has
been carried out at a ratio of DMTP: PEPA = 1:1 and 180-200°C in mass.

Polycondensation of DMTP: PEPA leads to the generation of polyamine es-
ters (PAE) with a molecular weight of 3000 - 4000, which have an inhibitory effect
on the corrosion of metals.

Recycling plastic waste by chemical means, mainly directed to the use of
PET waste consumption lost primary properties and difficult for material pro-
cessing techniques. The method covers the most common direction, economical,
continuous and environmentally safe method. By this method recycling PET - de-
polymerization of waste PET through aminolysis diamides of terephthalic acid
have been obtained and compositions of corrosion inhibitors have been obtained.

Along with the nitrogen- and phosphorus-containing oligomers the composi-
tion (based on the degradation products of diethanolamine (IC-8) and threethano-
lamine (I1C-9)) amides of terephthalic acid, terephthalic acid composition have high
practical value, obtained amide adduct with urea. According to its physical and
mechanical properties of the obtained compositions have a lot in common with
other oligomer corrosion inhibitors.

The structure and composition of the above obtained oligomer corrosion in-
hibitors have been confirmed by elemental chemical analysis, IR- and UV- spec-
troscopies.

In the third chapter of the dissertation named «Study of the influence of
synthesized antioxidants on the physicochemical and technological properties
of polyethylene» the physicochemical and antioxidant properties of the synthe-
sized oligomer antioxidants have been investigated and a comparative assessment
of the effectiveness of antioxidants based on oligomer derivatives of gossypol and
«Irganox-1010» in the stabilization of polyethylene has been proved.
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Additive of oligomer antioxidants in polymers has the important technical
advantage - it provides non-volatility and leachability of antioxidants increases
their compatibility with the polymer.

As in the case of other polymers, the influence of oxygen on PE slightly at
ordinary temperatures, but the addition of small amounts of antioxidants unlimited-
ly increases its service life. However, in the sunlight aging occurs rapidly, i.e. cur-
rently applied in many antioxidants are extremely inefficient. The greatest success
in regard to increasing the thermal and photostability of PE is achieved when pig-
ments such as carbon black, iron oxide, and natural stabilizers, which isolate the
light weight of the whole polymer, except for the surface layers are inserted.

Therefore, thermostabilizing properties of synthesized oligomer antioxidants
have been investigated. Efficiency of compounds GECH, GAH, GATU is evaluat-
ed in comparison with a known thermal stabilizer such as «Irganox 1010» (tetrae-
ther in B-(3,5-di-tert-butyl-4-hydroxyphenyl) propionic acid, and pentaerythritol).

Table 1 shows the relevant data for the velocity and thermal oxidative and
thermal degradation of initial and stabilized LDPE. Comparing these data, we see
that they differ from each other for all the antioxidants (at appropriate tempera-
tures).

Table 1
The results of the rate of thermal degradation of the initial and stabilized
LDPE
The time of The amount of The rate of degra- The energy of
Temperature, K heati . volatile sub- NP activation,
eating, min dation,%/min
stance,% kJ/mol
Non-stabilized LDPE
613 360 55,7 0,157
623 360 73,4 0,245 138,5
633 360 88,2 0,285
Stabilized LDPE with GATU
613 360 9,8 0,027
623 360 33,4 0,104 175,8
633 360 52,6 0,172
Stabilized LDPE with GAG
613 360 24,5 0,064
623 360 46,9 0,145 161,5
633 360 77,3 0,226
Stabilized LDPE with GECH
613 360 17,5 0,062
623 360 37,3 0,123 172,6
633 360 59,4 0,208
Stabilized LDPE with "Irganox 1010"
613 360 28,1 0,092
623 360 47,7 0,157 164,4
633 360 69,6 0,265

For example, parent thermooxidative destruction rate non-stabilized LDPE
at 613C, 623C and 633C is respectively 0.16, 0.25 and 0.29%/min., and the rate of
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thermal degradation of the initial LDPE at 613, 623 and 633, respectively, equal to
0.03 K 0.10 and 0.17% / min. However, the activation energy of thermal degrada-
tion of the original non-stabilized LDPE is higher than for thermal oxidative. Thus
at stabilized samples thermooxidative and thermal degradation rate is slightly low-
er than at the initial sample.

The findings suggest that the used oligomer antioxidants have a strong anti-
oxidant effect.

Comparison of the decay products of LDPE it is possible to conclude on the
influence of antioxidants on the rupture process of the C-C bond. The main criteri-
on for the stability of the latter may serve as the amount of the generation of R-In
bonds with the destruction of LDPE. Thermal stability of the non-stabilized speci-
men, as might be expected, is lower than that of the stabilized samples. The pres-
ence of the formation of complex bonds with the deep degradation of LDPE leads
in this case to the formation of a large number of low molecular weight fragments,
which affects the weight loss.

By DTA data it has also determined that the temperature of onset of ther-
mooxidative degradation composites is shifted to higher temperatures as compared
to the unstabilised LDPE. Thus, thermo-oxidative degradation of an non-stabilized
LDPE starts at 578C and stabilized LDPE - at 610 C. Also the occurrence of the
maximum speed of degradation of stabilized samples at higher temperatures has
been observed.

Analysis of the data (Fig. 1) showed that the introduction of 0.2-0.5% stabi-
lizer degradation rate decreases and increases thermal stability of the samples. Fig.
1 shows that at the unstabilised LDPE maximum rate of destruction is 12.9
mg/min. At the stabilized samples with oligomer antioxidants of 0.2% GECH the
maximum reaction rate is 9.4 mg/min, while the 0.5% -antioxidant (GEHG) it is
reduced to 7.6 mg/min. It can be concluded from the above data that samples stabi-
lized decomposition reaction rate is lower for 1.37 - 1.69 times in comparing with
the original polymer, i.e. thermal stability of stabilized samples is much higher
than non-stabilized LDPE.

As shown in Fig. 2, on the bases of gained data it can be plotted dependence
of coordinates on the following equation

dwr/dt = (AJ/RH)e =RTW"

Calculation of the effective parameters of the destruction of the initial and
the stabilized samples according to the TGA data using Carol and Freeman meth-
ods has been made. The dependence in the coordinates AlogdW/dt - AlogWr ob-
tained for the high-temperature destruction is presented in figure 2. At a conversion
of above 30%, the effective order reaction n found on tangent, inclination of angle,
and the effective activation energy of thermal degradation E., found on the inter-
cept straight line on the y-axis is 110.1 kJ/mol for the initial LDPE and for stabi-
lized samples is 149.7 to 159.1 kJ/mol in the range. These values are in good
agreement with data published by Madorskiy who used an isothermal method of
analysis.
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Figure 1. Curves TGA (1-3) and DTGA (1'-
3') thermo-oxidative degradation of LDPE

It can be observed that samples of LDPE stabilized oligomer gossypol deriv-
atives are superior in their properties than industrial antioxidant «Irganox-1010».
Thermally stabilizing action of the stabilizer, ensuring higher thermal stability of
the polymer, was on the bases of the development of technological processes for
obtaining and processing of composite materials based on LDPE.

In the fourth chapter of dissertation named «Study of the influence of oligo-
mer antioxidants on the physical and mechanical properties of elastomers» the oxi-
dative properties of oligomeric antioxidant composition in rubber mixtures based
on synthetic isoprene rubber (SCI-3) and methyl styrene butadiene rubber (SCMS-
30 ARCM-15) have been investigated.

Investigation of the influence of antioxidants on the process of thermal oxi-
dative destruction of synthetic rubber SCI-3 has been studied by IR -spectroscopy
and differential thermal analysis (DTA). Figures 3a,b,c shows the IR- spectra of
films of rubber SCI-3, with and without an antioxidant based on oligomer gossy-
pol, before and after aging (140°Cx180 min).

According to the study, it has been determined that the difference substitu-
ents in gossypol towards the OH group has almost no influence on their antiradical
activity.

The above data show that the emitted IR-spectrum of rubber (Figure 3b) rel-
ative to the initial sample of rubber (Figure 3a) the intensity of the absorption
bands in the regions of 1740-1630 cm™, 1320-1100 cm™ increases corresponding
to the carbonyl, aldehyde and ketone groups, that the occurence of oxidation reac-
tions in a sample of products. In the IR-spectrum of the radiation rubber sample
containing GECH (Figure 3c), the intensity of these absorption bands is lower, in-
dicating that the inhibition of thermal-oxidative processes in its presence.

In the spectrum of the oxidized rubber (Figure 3b), it is observed a decrease
in the intensity of the absorption bands in the region 1470-1290 cm™, 900-690 cm’
' 1310-1280 cm™, 1420, 1385-1370 cm™ corresponding to the groups (-CH- ), (-
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HC = CH-), (-CH 3) relative to the initial rubber sample, ant it indicates destruc-
tion of the main chains of rubber SKI-3. In the IR spectrum of oxidized rubber
sample containing GECH (Figure 3c), the intensity of the given absorption bands
increases, which corresponds to a greater conservation of rubber carbochain struc-
ture in the presence of oligomer antioxidant GECH.
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The data show that in the presence of an oligomer antioxidant GECH it is
observed a decrease in flow rate of thermal-oxidative processes, relative to the
sample containing no antioxidant, which contributes to the conservation of the mo-
lecular structure of the elastomer.

The presented data show that as a result of changes in the rheological prop-
erties of rubber SCI-3 after aging oligomer antioxidants based on gossypol ensure
their conservation is at the same level of antioxidant Irganox-1010. The best stabi-
lizing effect is observed in samples of stabilized oligomer antioxidants GECH and
GATU.

SKMS-30 ARKM-15 is a representative group of rubbers in general- pur-
pose. Butadiene-methylstyrene rubber is widely used in the tire industry and the
manufacture of rubber products for the footwear and cable industry.

It is visible on the data in Table 2 that the change of index of Tensile
strength, the greatest stabilizing effect after aging mode 70°Cx72 hours showed
samples GECH (-18.4%), GAG (-17.9%), GAA ( -18.2) GATU (-18.6) and Irgan-
0x 1010 (-18.7%).

When oligomeric antioxidants on the basis of gossypol are inserted in rubber
samples of SKMS-30 ARKM-15, it has been determined an increase in their heat
resistance and adhesiveness. This effect may be due to the structural features of
molecules based on oligomer antioxidants based on gossypol (antioxidants based
on gossypol combines both hydrophilic (naphthol part) and lipophilic properties
(isoprenoid residue)), resulting in the affinity with any other surface.

Thus, we have shown for the first time that the oligomer antioxidants on the
basis of gossypol in the composition of rubber compounds based on general-
purpose rubbers can act as bifunctional additives fitting an antioxidant effect and
enhancing adhesiveness of elastomer compositions.
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Table 2
Influence of oligomer antioxidants on the basis of gossypol on the physical and
mechanical properties of the vulcanizates based on rubberSKMS-30 ARKM-
15 and their change after thermooxidative aging
Antioxidant
Irganox-1010 GECH GAH GAA | GATU

Index

Conditional durability at

tensile (f,), MPa 22,3 22,6 22,4 22,1 22,7
Relative lengthening at a 670 680 700 650 660
gap (¢), %
Changes after thermooxidative aging (70 °C x 24 hours.)
Afp, % -2,6 -2,2 -2,4 -2,3 -2,1
Ag, % -3,1 -3,0 -2,9 -3,2 -3,0
Changes after thermooxidative aging (70°C*72 h.)
Afp, % -18,7 -18,4 -17,9 -18,2 -18,6
Ag, % -4,6 -4,7 -4,6 -4,8 -4,5

Residual deformation of

compression (RDC), %

(100°C, 24 h, 20% com-
pression)

In the fifth chapter of dissertation named «Basic laws of corrosion preven-
tion of steel at the presence of oligomer corrosion inhibitors» the results of
studies of basic laws of corrosion prevention of steel at the presence of oligomer
corrosion inhibitors.

As studying corrosion-aggressive medium the solution of mineralized NaCl
from 30 to 270 g/l concentration has been used. The acidity of the aqueous phase
was varied within the range of 3 to 6 pH. The system has been saturated with hy-
drogen sulfide concentration in the aqueous phase of 2.50 = 0.50 g/l. Solute oxy-
gen has not been removed from the corrosive environment. Temperature of medi-
umin the experiments was 20 + 3°C. The duration of each experiment was 6 hours.
Evaluation of the effectiveness of the protective action of the inhibitory com-
pounds of the general corrosion has been performed by gravimetric method.

General corrosion rate has been determined on samples in the form of metal
plates of steel St3 size of 45x15x2 mm with a surface roughness V 1,6. Each value
of the corrosion rate has been calculated from the results of the tests at least 9 test
steel samples.

Oligomeric corrosion inhibitors are substances that protect the metal surfac-
es from corrosion. The mechanism of anti-corrosive effects of oligomeric corrosion
inhibitors for metals, especially steel, is to create on the surface of the metal very
thin film, which protects the metal from corrosion.

The test results and evaluation are in tables 3 and 4. From the data of tables
3 and 4 show that, inhibition properties of inhibitors are kept in different concen-
trations and mineralization. The protective effect of the corrosion inhibitor does
not exceed 15-25% in the whole range of variable test parameters.

34 32 33 30 31
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Table 3

Comparative evaluation of the protective properties of oligomeric
corrosion inhibitors at pH =6

Inhibitor | Concentration, mg/l | The protective efficacy of the total corrosion% mineraliza-
tion in mg/I
30 100 270
1 2 3 4 5
250 88 86 82
IC-1 150 85 82 78
50 75 72 70
250 92 92 90
IC-2 150 90 90 88
50 82 80 78
250 98 98 98
IC -3 150 98 98 98
50 95 95 92
250 98 98 98
IC -4 150 98 98 95
50 95 95 90
250 98 98 98
IC-5 150 98 98 98
50 95 95 95
250 90 90 90
IC -6 150 87 88 85
50 82 80 78
250 98 97 96
IC -7 150 97 96 95
50 98 97 96
250 99 98 95
IC -8 150 98 98 94
50 97 96 93
250 98 97 95
IC -9 150 97 98 95
50 98 94 93
250 98 95 90
NALCO 150 98 95 88
50 95 92 75

Table 5 shows that the addition of a corrosion inhibitor increases the effec-
tiveness of inhibitory compounds. Moreover, this effect already starts with a 5%
content of the IR-4, the maximum protective effect is observed in a corrosion in-
hibitor IK-5 10-20%, which can be explained by improved dispersion inhibitors in
an aggressive electrolyte, and a protective film forming relief inhibitor thereof on
the sample surface. By increasing the content of corrosion inhibitor to 25% (IC-6)
reduced protective effect, i.e. corrosion inhibitors along with dispersant properties
already exhibits the property of a solvent - reduces the concentration of active in-

gredient.

According to the protective properties of corrosion inhibitors IC-3 and IC -5
it has been shown that the effectivity of protective effects in highly saline mediums

Is higher than in the low salinity of the electrolytes.
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It is visible in table 5 that the gained results of IC-1, IC-5 in corrosion in-
hibitors in different pH mediums and at 6-24 hours’ exposure are practically same,
but with increasing exposure efficiency aftereffect corrosion inhibitor IK-1 and IK-
2 inhibitor is significantly reduced, and corrosion inhibitors IK-3, IK-5 remain at a

high level.

Table 4

Comparative evaluation of the protective properties of oligomeric
corrosion inhibitors at pH =3

Inhibitor | Concentration, mg/l | The protective efficacy of the total corrosion% mineraliza-
tion in mg/I

30 100 270
250 83 82 80
IC-1 150 80 80 76
50 72 70 68
250 90 90 88
IC -2 150 87 85 84
50 78 76 70
250 96 96 95
IC-3 150 96 94 92
50 92 92 90
250 95 95 95
IC-4 150 95 95 94
50 92 92 90
250 95 95 95
IC-5 150 94 94 93
50 92 92 91
250 93 92 89
IC-6 150 92 91 87
50 89 90 86
250 96 95 93
IC-7 150 95 94 92
50 93 92 91
250 95 94 92
IC-8 150 94 93 90
50 91 90 87
250 96 95 93
IC-9 150 96 94 92
50 94 91 89
250 96 95 92
NALCO 150 95 94 90
50 93 92 88

It can be explained concluding the results in tables 3, 4 and 5 that the protec-
tive effect of inhibitors is different: in the first case, protection film is formed in
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the aggressive medium, and in the second one - mechanically, which gives some
increase in the protective action. This is well observed by the samples IK-1, IK-2
and inhibitor NALCO.

The corrosion inhibitor IK-6 as mentioned above, an excessive amount of
solvent is present, resulting in the formation of insufficiently effective as a film on
the metal patterns and desorption of inhibitor into the electrolyte film.

Table 5

Comparative evaluation of the protective properties of oligomeric

corrosion inhibitors in the aggressive medium

Inhibitor | The efficiency of the aftereffect of inhibitors%, while exposure in aggressive medi-
um, hour.
6 24 96 120 240
1 2 3 4 5 6
pH=6
IC-1 96 90 82 76 62
IC-2 98 90 86 78 75
IC-3 98 95 94 86 82
IC-4 98 94 90 84 80
IC-5 98 95 91 83 79
IC-6 92 88 85 72 65
IC-7 97 91 88 85 73
IC-8 95 89 86 79 76
IC-9 96 92 89 82 77
NALCO 97 92 88 80 72
pH=3

IC-1 94 90 80 72 58
IC-2 96 88 82 76 70
IC-3 96 94 90 84 80
IC-4 97 94 90 82 80
IC-5 96 93 89 81 76
IC-6 91 85 76 69 62
IC-7 95 91 87 79 69
IC-8 96 89 85 77 65
IC-9 97 93 86 76 66
NALCO 96 92 83 71 63

Thus, laboratory findings of anticorrosive properties of aqueous solutions of
oligomeric corrosion inhibitors show that the synthesized oligomer corrosion in-
hibitors can effectively decelerate the corrosion of steel in neutral, acidic and salt
corrosive mediums. The protective effect increases with the concentration of 93-
99% inhibitor at pH 3.0 to 6.0.

In the sixth chapter of the dissertation shows the «Technology of the oligo-
meric antioxidants, corrosion inhibitors, and composite materials on their ba-
Sis».

New developed manufacturing process of oligomeric antioxidants and corro-
sion inhibitors consists of the following steps: preparation of raw materials, poly-
condensation, separating the obtained substance, drying, crushing and packing the
finished product.
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The technological process of inhibiting substances and compositions for
polymer materials and metals can be arranged based on the production of other in-
hibiting additive technologies without changing. The organization of this type of
production at the plant where the waste is produced, can solve urgent issues of en-
vironmental protection and the organization of low-waste technology.

Technological scheme of obtaining oligomeric antioxidant on the bases of
the reaction of gossypol with epichlorohydrin. Technological scheme of obtaining
oligomeric antioxidant by the interaction of gossypol with epichlorohydrin is pre-
sented in fig. 4.

Ethyl alcohol, gossypol are placed into the reactor P/ possessing stainless
heating device with stirrer, jacket made of steel & reflux condenser and they are
stirred until dissolved. Then alkali or phosphoric acid 1% by weight of gossypol
are loaded and they are heated to 30°C and epichlorohydrin is poured gradually
under vigorous stirring. To complete the reaction temperature is raised to 50°C and
kept for 1 hour, and then water is added and cooled slowly to 15°C.

T B 2 B

[ 1

|

l

Recycling
M1-M6- dosimeters; P1-reactor; C1-unit for separation; F1-filter; P2-machine for
purifying; X6-refrigerator; K1- apparatus for crystallization.
Fig. 4. Technological scheme of obtaining oligomeric antioxidant on the bases
of gossypol and epichlorohydrin.

The generated suspension is filtered, washed with ethanol and water then it
is expressed and transferred to the purification. Nonreactive primary materials are
heated and washed in the mixture of alcohol and water. The filtrate is taken in a
container with a stirrer and a jacket and cooled slowly to 15-20°S. The precipitate
is filtered off and the crystalline product is transferred to drying and packaging.

Technological scheme of obtaining oligomeric antioxidant by the basis
of reaction of gossypol with allyl halogens. Technological scheme of obtaining
oligomeric antioxidant by the basis of reaction of gossypol with allyl halogens is
shown in fig. 5. Gossypol powder, the solution of sodium hydroxide or potassium
hydroxide are loaded into the reactor R1 (enameled steel apparatus with a stirrer
and a jacket). The mixture is stirred, heated and allyl halogen is added with the
measuring device M1. The reaction is conducted at a temperature of 60 — 70°C.
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After the reaction, water is added to dissolve the inorganic salts formed by
the reaction of allyl halogen with gossypol, and it is stirred and separated after set-

tling aqueous salt layer.
Recycling
allyl halogen

(= )= )

—

'L) Product

M1-M4- capacitor for the primary materials; P1-alkylation reactor; E1-collectors;
P2-apparatus for distillation of excess allyl halogen; X1 and X2 -coolers; S1-
evaporator (dryer)

Fig. 5. Technological scheme of obtaining oligomeric antioxidants on the bases
of gossypol with allyl halogens.

Technological scheme of the oligomeric corrosion inhibitor. Flow chart
producing oligomeric corrosion inhibitor (for example, an adduct of urea with for-

malin) is shown in Fig. 6.

M1 | | M2
M3

T

F1 Y P2 Product
s | —
—

1 h
——— Recycling
(] =
M1-M3- dosimeters; P1-reactor; P2-filter; E1- capacity; S1-crystallizer.
Fig. 6. Principle technological scheme of obtaining oligomer corrosion inhibi-
tor.

The adduct of urea and formalin are loaded into the reactor R1 (vertical cy-
lindrical vessel with a stirrer, a reflux condenser and a jacket) was charged from
the measuring device M1 and M2. The reactor content is heated to 80-90°C and
stirred for 6 hours. The reactor mass is cooled to 20-25°C and transferred to the fil-
ter P2. The reaction mass is precipitated with ethyl alcohol. The precipitated mass
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Is transmitted to the S1 vessel and rewashed with ethanol, the filtrate is delivered
to the regeneration, and the residue is transferred to drying. The yield of the prod-
uct make up 85-89%.

CONCLUSION

1. Methods of obtaining antioxidants on the basis of gossypol with epichlorohydrin
and allyl compounds under different conditions and proportions of reagents.

2. Polyfunctional oligomer antioxidants and corrosion inhibitors containing N-, S-,
P- have been recommended and oligomer derivatives of gossypol, polymethilenedi
(thio)amidophosphate, oligomers obtained on the bases of epichlorohydrin with
di(thio)amidophosphate and oligomers obtained on the bases of dimethyltereph-
thalate with polyethylene polyamine.

3. By using IR-spectroscopy, mass-chromatography, differential thermal analysis,
etc. the structure and the inhibitory activity of the synthesized oligomers in the re-
actions of PE degradation has been studied. It has been revealled that the synthe-
sized oligomers based on gossypol prevent thermo-oxidative aging of polymers
and they have been recommended in exchange of «Irganox 1010» used in the in-
dustry on its efficiency.

4. Oxygen uptake kinetics and stable source of LDPE has been investigated at var-
lous pressures of molecular oxygen. It has been established that in addition to in-
hibiting the reactions of the polymer oxidation process, oligomer antioxidant leads
to the deceleration of the process of degradation of the polymer composition.

5. As a result of oligomer antioxidants SKI-3 and SKMS-30 ARKM-15 based on
gossypol representing antioxidant activity in rubber mixtures they have been rec-
ommended for use in exchange of antioxidant «Irganox 1010».

6. It has been shown that the introduction of mixtures of oligomeric stabilizers in
the SKI-3 and SKMS-30 ARKM-15 rubbers leads to a significant increase in the
thermal stability, and observed a synergistic effect is higher for 2.4-3 times than
the sum of the individual effects of stabilizers.

7. When the inhibitory evolution of oligomer corrosion inhibitors was studied on
the bases of conducted experiments, having exposed that their anticorrosion effi-
ciency is 98-99%, the use of 1C-4 and IC-5 inhibitors in the saline medium and IC-
3 inhibitors in the acid medium has been recommended.

8. Process technology of oligomer antioxidants and corrosion inhibitors has been
recommended.
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