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KHUPHUII (pancada noxkropu (PhD) nuccepranusicn aHHOTALUSICH)

Jucceprauuss MaB3yCHHMHI A0J13ap0Juru Ba 3apypusitid. byryHru kyHna
FETPOLMKIIMK OWPHKMAaNap OJIMII OPraHuK CHUHTE3HUHI 10n3ap0 BaszudanapuaaH
XUCOOJIaHaau Ba yJiap opacuja MUPPOJI XOCWIAJIapH alOXHMAa YPUH Srajilaiu.
[Tuppon xankacu kynna® tabumii Ba OWoONOruk (aon OupHKMalap - KOH Ba
YCcUMIIMKIIapra paHr OepyBYM TeMornabuH, xjmopodui, Bj, BUTaMHHHA, HHKOTHH,
aTPONHH, KAKOMH KaOW YCUMIIMK aJTKaJIOWJIapy BA KATOP aHTUOMOTHKIIAp TapKuOuaa
caknanaau. [1ly Ouian Oupra aueTuieH, aMMUaK Ba aMUHJIAPHUHT TETEPOLMKIITTAHMIIT
peakuusyiapi y4yH MOAU(YHKIMOHAN KaTajau3aTropiiap TapKUOWHU MIIA0 YMKUII,
OUPPOJT Ba YHUHT (PYHKIMOHAT XOCHJIAIAPW OJIMUIHWHT YHYMJOP, KaMOOCKUYIIH
YKapaéHMHHM TAKOMHJUTALITHPHIL MyXUM aXaMUST 3ra XUCcOOIaHaIu.

Kaxon kuM€ caHoarwga a3oT reTEpoaTOMIM MOJAanap uuad 4YvKapull Ba
reTEPOLMKIIMK OMPUKMaap KUMECUHHA PUBOXKIIAHTAPHIL OYiinya UMW W3JaHHALIIIAP
omb OopunMokiaa. by Oopaga, mUpposl Ba YHUHT XOCWIAQJapUHUA CUHTE3JAll,
TY3WIMIOW Ba XOCCATAPUHHA AHUKJIALLL, OJIMHTaH MOJJAJIAPHUHT MYKHM KYJIJTAHWTALI
COXAQJIAPUHM AHWKJIALI, aMaIMETAA KYJUlall COXAJApHMHM KEHrauTHpWIIra anoxuaa
3BTHO0P OEPUIMOKAA.

PecniyOnmukamMu3na oxupru HWulapaa aManra OmMpuiIaéTraH KEHr 4opa-
TaaOupliap HaTWKacuaa KUME Ba KUIUIOK XY>KaJIUTWUTH COXAJTapPUHU HMCIOX KWIWIL,
pako0OardapAoll MaxcyjaoTiaap TypJapUHU KCHTAWTUPHIL, XOMAUIETAPHUHT SIHTU
3aXyMpajlapuHy  SpaTHLl, yJiap acoCHJa HMMIIOPT YPHUHM OOCYBUM MAaxCyJoTiap
WIUTA0 YMKAPHUII TEXHOJOTHUIAPUHU PUBOKIIAHTHPUII Oopacuaa MyaiisiH WIMUA Ba
aMaTiil HaTIbKalapra SPUIIIMOKIA. Y36eknucTon Pecry6mmkacuramar 2017-2021
Aunapra MYJDKQJUIAHTaH —Xapakamiap CTpaTeruscuia «Maxaulid Xomameé Ba
WUKKWIAM4YM  PecypciapaH MMIOPT YPHUHU OOCYBUM MAaxCyJIOTJIap — OJIMII
TEXHONOrusapuuy  gpatum»' Bazudacu Oenrunab Oepunran. By OGopama cudar
JKUXATUJAH SHTW OOCKMYra YTHIN OPKAJTM KMME CAaHOATHHHU SIHAJA PUBOKIAHTHPHILL
Ba AMBEpcU(MKALMS KWW OWJIaH SHIW MaxCyJoT MIUIA0 YMKapull HyHaIuMmmaa
WIMHNA TAJKUKOT MILTAPU OJIMO OOPUIT MyXHM axaMHAT KacO 3TaIu.

V36ekucton Pecry6nukacu IIpesupentunuar 2017  imn  7-¢espangaru
[TK-4947-con «2017-2021 imnnapaa Y30EKHCTOHHM PHBOMIAHTHPHII Oyitnda
xapakarnap crpareruscu Tyrpucuaantu, 2018 #un 25-okrsadpaarm [1K-3983-con
«Y30exncToH Pecrybnukacuaa KHME CAHOATMHM >Kajaid PHBOKIAHTHPHIN HOpa-
tanoupnapu Tyrpucuaa», 2019 #iun 3 anpenparu [1K-4265-con «Kumé canoatnnu
sSHaJa WCIOX KWIHAII Ba YHUHI WHBECTHLHMSBHHA KO3MOAJOPIMIMHN OLIAPUII YOpa-
Tanoupaapu Tyrpucuaarru, 2017 iiun 6 anpengaru « Toapaap (uuuiap, xu3matiap)
XQKMHU Ba TAPKUOWHW TaHKUJMH TaxXJIWI KAWL, UMOIOPT YPHUHKU OOocaJuraH WIuiao
YUKAPUIIHA MaXAUIMATAITUPUIIHE YYKypramTupuin Tyrpucugantu ®-4891-con
Kapopjiapu Ba (apMOHM XamjJa MasKyp (aonustra TErumnim OoliKa MEhEPHIi-
XYKYKHH Xysokamiapaa OenrumnaHrad BasuQaliapHU amalira omupumra ymoy
aUccepTalys TAAKUKOTH MyaisiH Japakaaa Xu3Mar Kujaiu.

1¥V36exucton Pecny6muxacu [Tpesuaerturmar 2017 imn 7-(eBpanmaru «Y36eKucTon Pecry6IHKAaCHHN AHATA
PHUBOKIAHTHPHII OYiimda Xapakatnap crparerusicu Tyrpucuia»Tu [10-4947 con dpapMonw.
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TaaKuKOTHHHT pecnyOanKa (paH Ba TEXHOJOTHSIAPH PUBOKJIAHUIIUHUHT
yCTyBOp iiyHanmuuuiapura Mocauru. Maskyp TagkMkoT pecnyOnmka ¢aH Ba
TEXHOJIOTUAJIAp  PHUBOXIAHMIIUHUHT  VIL «KuMm€  TexHonorusimap — Ba
HAHOTEXHOJIOTUSIIAPY YCTYBOP HYHAIMIIMIra MyBO(QHK OaKapuIIraH.

MyaMMOHUHI YPraHijiraHjauk aapaskacu. [Iupposl Ba yHUHT XOCUJIATApUHU
CUHTE3JIAll KOHYHUSTIIApU Ba XOoccalapyu ypranui Oyiinya D. Dolmen, R. Stewert,
P. Hiller, J.H. Krueger, C.A. Tones, G.P. Bean, Jx. xoyns, T. Cmut, JLU.
Bepemarun, E.K. Bacunbes, A.C. Haxmanosuy, M.JI. Kotnsipesckuid, K.A. TapocsH,
C.I'. baGasn, H.B. Myxeussn, A.b. KyukapoB, K.M. Axwmepos, /[. KOcynos, A.
HkpamoB, C.M. TypoOGxkoHOB Ba OowWKanap WIMHUH-TAAKUKOT HIUIAPUA OJMO
OopuIIraH.

VYnap TOMOHMAAH TETEPOLMKINK OMPHKMAlIap CUHTE3W YUYH NOJU(DYyHKIUOHAT
KaTaTu3aTopiiap TAPKMOWHU TaHJIALI, TETEPOLMKIMK OMpUKManap Wiuiad YuKapuil
JKapaéHIapyu — Ha3apuii  acocnapu,  CTPYKTypacM  Ba  TEXHOJIOTHsUTAPHHU
TaKOMWJUTAITHPUII TABCUS STHIITAH.

[Ily Ounan Oupra reTepoUUKIMK OMpUKMaiap, >KyMJIaJaH MUPPOT BA YHHHT
XOCUJIAJIADUHKA CUHTE3 KWIHII YUYyH CEJICKTUB, XOMINAENap HOKOPH KOHBEPCHICHHU
TaMUHJIOBYM TabCUP MacCaIapy TAPKUOWMHM TaHJAIl, TETEPOLMKINK XallKa OYyinya
KapOOKCHMETWIUIAll ~ PEaKUMsUIADMHA  KUHETHK  KOHYHUSTJIAPUHU  YpraHuui,
KYJUTAHWIALI COXAJIAPUHY AHUKJIAI HYHAIMIOUAA UWIMHUA AIUiap oaud OOPHUIIMOKIA.

TaaKUKOTHHHT AuccepTanus 0a’KaAPpWIraH OJIMi TabJAUM MYyacCacaCHHUHT
WIMHI-TAAKAKOT HINVIAPH pexajgapu OwjaH OorMKIuMru. Jluccepranus
TagkukoTu Mcnom KapumoB Homuparm TOINKEHT JaBiar TEXHUKA YHUBEPCHTCTH-
HUHT WIMUR-TaIKUKOT pekacura myBouk [13-20170927346 «OxaBa cyBiapHH
TO3aJAll YUYyH MOJIMKOHJAEHCAT TypAard sSHrd WOH aJIMAllMHAJAWIaH MOJIMMEPIIAPHU
OJIMII TEXHONOTHACUHM Miuiad yukumy (2018 - 2020 iii.) Ba EOT-Atex-2018-206
«KopxoHana mexHaT xaB(hCcU3Urura TabCup dTyBUM cajlOuii omuutapHu OGaprapad
stuil Oyiinya yopa-tanoupnapau uumad yukuin (2018 - 2019 ifii.) maB3ycuaaru
(dyHIaMEHTAJT Ba aMajInii Jiodnuxanap qoupacuja Oa>kapuirat.

TaaAKUKOTHHHI MaKcaau TY3WIHIIA aBBAJIJAH OCITWIAHTaH [MHPPOI
XOCHJIAJIAPU OJTUIL TEXHOJOTUSICUHU SPATHIL, YJIAPHUHT KYJIJIAHWIMLI COXAIAPUHH
aHuKJamaaH uoopar.

TaaKukoTHUHT Basudaaapu:

NUPPOJT Ba YHUHT XOCHJIAJIAPA CUHTE3W YUYH MOJM(PYHKIIMOHA KaTalu3aTopiap
TapKUOWHU NILTA0 YMKHMIIL,

AllCTUJIEH, aMMHUAK Ba aMUHJIAP acOCUIa NMUPPOJT XOCHIIATIAPH CUHTE3 KWJIHMII Ba
TY3WINIIUHA aHUKJIALL;

aleTWJIEH, aMMHMAK Ba aMUHJIAP AaCOCHAA MHPPON XOCWIAJApPh CHHTE3
KAJTMIIHAHT MaKOyJ [NAPOUTIIAPUHM YPraHul,

NUPPOJTHUHT JUA30CHPKA KUCJIOTA STHI 3(PUPHA Ba MOHOXJIOPCHPKA KHACIOTACH
OunaH KapOOKCMMETHJUIAIN >KapaéHW pEaklMs LIApOWTIAPH Ba MEXaHU3MIIApPUHU
TAIKUK KWL,

OUPPOJI Ba YHHUHI XOCHJIATAPUHUHT YCUMIIMKIAD VCUIIMHA CTUMYJUIAII
XyCyCUATIIAPUHU YPraHuILL,
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NUPPOJT BA YHUHT XOCHJIATAPY MIIIA0 YMKAPHILI TEXHOJIOTUSICUHHI SPATHLL.

TaakukoTHHHT 00beKkTH cudaruaa MeTal OKCUAJapu Ba (ropumiapwy,
allCTAJIEH, aMMHaK, OyTUH-2-1uon-1,4 acocuaa CUHTE3 KWIMHTAH MUPPOJ BA YHUHT
XOCHJIAJIapu, TUPPOJ ACOCHIA OJIMHTaH O-KapOOKCUMETHIIMUPPOIIIA YCUMIIMKIIAPHH
YCHUIIMHU CTUMYJUIOBYM BOCUTAJIAP OJIMHTaH.

TaaKUKOTHHHT mpeAMeTH NOJM(PYHKIMOHAT KaTanu3aTopiiap HINTHPOKHIA
OUPPOJT Ba YHUHI XOCHJIAJIAPH XOCWJ OYIMIIM KOHYHMSTIIApH, Oell ab30ju a30T
reTepoaToOMIIA  TETPOLMKIMK OWPUKMAJIAPHUHT TY3WJIUIIA Ba (PU3UK-KUMEBHIA
X0OCCalapuHU aHUKIAL XUCOOTAHAIH.

TagkuKOTHHHI ycyaaapu. Jluccepraumsa wummaa djieMeHT aHamus, HK-,
[IMP-cnekTpockonusi,  XpoMaTo-Macc  CIEKTPOMETpUs,  Xpomarorpadmus,
TEPMOAHAIUTHAK Ba 3JIEMEHT TAXJIWJ, ONTHK MUKPOCKOIHS BAa OJMHIAaH MUPPOJ Ba
OUPPOJT  XOCWIAJAPUHUHT  (PU3MK-KUMEBHI Ba HKCIUIyaTallMOH XOCCAIAPWHU
aHWKJIalAa aHabHaBKH ycayOnapaan poiganaHuiras.

TaaKMKOTHUHT WIMMII SHTWJINTH Ky il 1aruiapaas noopar:

Oell ab30JIM a30T TETEPOATOMIIM TETEPOLUKINK OUpuKManap cuntesun yuyn d°-
opOMTA/UIApU  TYATaH  METaUl  OKCHUJUIAPM  aCOCHJArd  MOJHA(PYHKIHMOHAI
KaTajan3aropiap TapKuOW WILUTa0 YAKKJITAH,

TabCUP Maccanapy TapkuOWHU KaJaMUid Ba pyx (ropuyiapu OuiaH mpoMOTpiIaml
Hatwkacuga CAd(OH)F, Zn(OH)F, AI(OH),F Ba Al(OH)F, ruapoxcudropuanap
XOCHJI OYnumu  peHTreHorpaguk ycyjaga UMcOOTIaHMO, NHUPPOJ  XOcuiajlapu
CUHTE3U/1A CEJICKTUBIIUTH aCOCIIAHTaH;

NUPPOJTHU JUA30CHPKA KMCIIOTA 3TU 3PUPU Ba MOHOXJIOPCHPKA KUCIIOTa OWJIaH
peaKuusiapi TaKKOCJIaHUO, a30Kymuil kapa¢Hu (yHyMm - 84 %) kapOOKCUMETHJI-
jamira (YHyM - 56 %) HucOaTaH camapaii SKaHJIUr KCOOTIIaHTaH;

NUAPPON Ba VYHUHI Xocunanapu acocuaa osmHrad npenapar 00,0001 %
KOHUEHTpauusiapia YCUMIMKIAPHA VCUIIMHKA (PAOJUTAIITUPHIL XYCYCUATIAPUHH
HAMOEH ATUINM aHWKJIaHWO, dTajioHraH HucOataH Oyfmoil ponuna Yeum 24,3 % Ba
OopuHr ypyFiapuaa 3ca 15,9 % ra roKopH SKaHJIMTY aCOCIIaHTaH;

TY3WIHMIIW aBBAJIJAH OCrWjaHraH NHPPOJ  XOCHJAIAPH WUUIA0 YWKAPHII
TEXHOJOTHSICH SIPATUIITaH.

TaaKHKOTHUHI aMaJInii HATHKACH Kyiuaaruinapaa ¥3 akCUHU TOIITaH:

Oell ab30JIM a30T TETEPOATOMIIM TETEPOLMKINK OUpuKManap cuntesu yuyn d1°-
opOuTan TYAraH METaJlyl OKCHIUIapW acOCHIArd MONM(YHKIMOHAI Karaau3aropiap
OJIMII TEXHOJIOTHICH MIUTA0 YMKWITaH,

TY3WIHMIIA aBBAIJAH OCITWJIAHTaH MUPPOJI Ba YHHMHI XOCWIAlapyd CUHTE3
KWIALTHUHT MaKOyJT IApOUTIIapy UIUT1a0 YMKHUJITaH,

nupposl  Ba  anb(a-kapOOKCHMETWIMHAPPOS OJIIN  TEXHOJOTHSACH  HMILIA0
YUKWJITAH.

TaaKUKOT HATHKAJAPUHUHI MINOHYWIMJIMIH TaXJIWIJA 3aMOHABHH (QU3MK-
kuméBrii  ycymumap  MK-cmektpockonms,  ra3-CyoOKJIMK — XpoMarorpaguscu,
TEPMOAHAIMTUK TaXJIMJUIAPAAH, SKCIEPUMEHTAI MAbJIyMOTIapra CTaTUCTHK HILIOB
Oepuliia KaTaIMTUK >KapaéHiiap KMHETHKA Ba TEPMOJWHAMWUKACWHUHI 3aMOHABUH



HazapusulapuaaH (QOHJATAHUITaHINTH, alb(a-KapOOKUMETHUIIMTAPPOIHUHAT  WILTA0
YUKAPUIITA KOPUI KAJTMHTAHJIATH OWJIaH N30XJIaHAIHN.

TaaKuKOT HATWKAJAPDUHHUHI MJIMHA Ba aMaauii axamMusiTH. TagKuKOT
HATW)KAJAPHUHT MIMUI axamusaTd Oeml a30iM a30T TeTEpPOaTOMIIN TETEPOLMKIH
OMpUKMIIapa CHHTE3H YUyH KaaMuii Ba pyx (ropumiapu Guian npomortpaanran d!°-
opOuTan TYAraH METal OKCHAJApX acoCHIArd MONMM(YKHIMOHA Karaau3aropiap
TapKUOM SIPATWIITAHJIATH BA MHUPPOJ, YHUHT XOCHJIAIAPH OJMII KapaEHIapUHUHT
ONTUMAaJ MAPOUTIIAPH AHUKJIAHTAHJIMTH OWJTaH N30XJIaHAIH.

TaaKUKOT HATWXKAJAPUHUHT aMajiiii axaMHsITH - TUPPOJT BA YHUHI XOCHJIaIapy
acocuja YCHUMIIMKIIAPHM YCUIIMHKM  (DAOJIAIITUPYBYM  XYCYCHSTIM  Mpenapar
ONUHTaHauru, Oyrnoil Ba OOApPUHr ypyFnapuHu Ycummnaa (poijanaHWIITra TaBCUs
ATUIILIAH UOopar.

TaagKUKOT HATHKAJAPUHUHI KOPHIl KWJIMHMINH. MeTamn OKCHIUIapu Ba
¢Topuanapy, aneTWICH, aMMHAK acoCuja CUHTE3 KWJIMHIAH MHPPON Ba YHHHT
XOCUJIaJlapy, YCUMIIMKIIAPDHW YCUIIMHHM — (aoUTAlITUPYBYM BOCHUTANAp MULIA0
YUKAPHIN Ba KYyJu1am OYinya ONMMHraH HIMUI HaTHXKaJIap acoCUa:

OUpposl Ba YHHHT (PyHKOMOHAN Xocwjajapyd TOWIKEHT BWIOSTHAATU
«XycautauH OO6on ®aiiz» Oorgopumauk (epmep XyKaauruga YCHMIMKIAPHA
YeulmHM  (paosnamTupyBuM mpemapar cudatuaa amaiuérra SKOpPAd  KWJIMHTaH
(Kunumox  xyoxkamuru  BasupmurdHuer 2020 imn 13 wrongarm Nel4-3060 con
MabiaymoTHoMmacu). Hatwkama 0,0001 % koHIeHTpauussiapaa 3TajioH  anbga-
WHJIO0JIMJI CHpPKa Kucjotara HucOaraH Oyraod ypyrnapuna 24,3 % rokopu Oyaran
npenapar oIl UMKOHUHHA OEpraH.

NUPPOJTHU KapOOKCUMETHIUIAI MAXCYJIOTH - alb(a-KapOOKCUMETHIEHIUPPOI
TowmkeHT BujgosTHAArn «XycHUTAMH O6ox daiiz»  Oornopunuk  (depmep
xyxanuruga OOJPHHI YPYFIAPUHM YHUIIMHKA CTHUMYJUIOBYM Mpenapar cudaruia
amanmérra skopuid kuauHraH (Kwowox xykamuru BazupnuruHuar 2020 fun
13  wmrongarm  Nel4-3060 con  mabaymotHoMmacw).  Harwxama 0,0001 %
KOHUEHTpauusiapaa ¥YCUMINKIAPHU YCHIIMHU CTUMYJUIOBYM, OOAPUHT YPYHIAPUHU
YHYIOMHU 3bTaNOHTaH HUcOaTaH 15,9 % ra ommpyBuM mpenapar ojJvil WMKOHWUHH
OepraH.

TaaKuKOT HATHXKATAPUHUHT anpoldanusicd. Ma3Kyp TaJIKUKOT HATWXKaIapu
Mabpy3a KypuHuIIMAa 2 Ta Xajdkapo Ba 3 Ta pecnyOiuKa WIMHUA-aManuii
aH)KyMaHJIapuaa MyXOKaMalaH YTKa3WIIraH.

TaagKUKOT HATHKAJIAPHUHI JbJAOH KWIMHMINH. JlHccepraums MaB3ycu
Oyitmua ckamu 12 Ta WIMHE WIDIQp UYOM STWITAH, MIyJapAaH Y30eKHCTOH
PecnyObmukacn Onuii ATrectanms KOMUCCHSCUHHMHT JOKTOPJIMK JAWCCEPTALMSIIAPA
acoCHil WIMHUI HATVOKaJApUHU YOIl DTUILI TABCHA 3TWJIFAH WMWK Halpnapaa 5 ta
Makona, yjapaaH 3 Ta pecnyOnuka Ba 2 Ta Xopwkui (mynapaan 1 ta mMakona
Scopus 6azacuaa pyiixataa Oyaran) sKy pHaJIapa Haulp STUJITaH.

JuccepTausiHUHT TY3WIMIONM Ba XakMuU. Jluccepranus kupuil, TYprTa 000,
xyJioca, (poitnananuiran anabuéTnap pyixaru Ba WIOBAJAH TALIKWI TONTaH OYiumoO,
113 Getnan nbopar.



JUCCEPTAIIMSIHUHT ACOCHI MA3ZMYHHI

Kupum kucMuna YTka3wiraH TaAKUKOTIIAPHWHT A0OJI3apOMry Ba 3apypard
acocCjaHraH, TAAKMKOTHWHI MakKcaJd Ba Bazudaiaph, OObEKTH Ba MNPEAMETIapU
TaBcu(nanran, pecrnyOnuka (paH Ba TEXHOJOTHSUIAPH PUBOXIIAHULIMHUHT YCTYBOP
HyHamMuuiapura MOCJIMIA Kypcatwirad. TaaKMKOTHUHT WJIMHWIA SHIMIIMTH Ba aMaJIAiA
HaTWwKalapu 0aéH KUJIMHIaH, OJIMHTaH HAaTWKAJIAPHUHTWIMUM Ba aMaJiuii aXaMusiTh
0un0® OEpUiraH, TAAKUKOT HATHXKAJapUHU aMaIuETra >KOPHA KAWL, HALIP STUJITaH
WILIAP Ba JUCCEPTAUs TY3WIMIIH OYiinya MabIyMOTJIAP KENTHPHUIITAH.

HucceprauusHuar  «llappoa  xocu/jajapud  CHHTE3H, XOccajapd Ba
KY/UVIAHWIHII COXAJIAPDUHUHT 3aMOHaBHi XoJaTw» Jc0 HOMJIAHTaH OWPUHYH
O000uaa mMaB3yra AOWP WIMHNA TaaKMKOTIAp HATHXKajlapy, XOPWKHWA Ba MaxXauTui
anabuétnap taxaunu O6aradenn 6aéH >TUAraH. MabayMoT/Iap yMyMJIAIITHPHAITAH Ba
WIMHA TaxJIAJ KWIMHTAH. Bell ab30/iM a30T reTepoaToMIIi TePOLMKIIMK OuprMaliap
cunte3 KwimimHUHT Kaopp, ['anu Ba [laan-KHopp kabu kjaccuk ycyiap
TaKKOCIaHUO, alETWICH Ba KETOKCUMIIApJaH, AMHHOKETOHJIAPAAH, AUCTWICH Ba
AMUHJIAPJAH TUPPOJI BA YHHUHI TOMOJOIVIAPM CHUHTE3WJArH MyaMMOJap Xamja
YJIIAPHUHT KYJUTAHWIUII COXAJIApH TAAKUKOTYMIAP TOMOHMIAH KEHI YPraHwiras.
ObJIOH KWIMHTAH WOUIAPHUW TAaHKUAWNA TaXJIWJ KWIMII HATHXKACHAA TaJAKMKOTHUHT
MakKcaJ Ba Bazudayiapy OeJruiaHraH.

JuccepranussHiHrT « TaaKUKOT 00BbEKT/IapH Ba YCY/LIapH, MOAJAJAPHUHT
¢pu3uk-kuméBmii xoccanapw» Ac0 HOMIIAHTAaH WKKMHYM OoOMaa TaAKUKOTIIapiaa
KYJUTAHWITAH yCYJUIApHUHT OaéHW Ba XOMAIIENAPHU TaHJam OYinya MabIyMOTIap
KEATUPUJITaH. XOMalénap Ba OJMHITaH MAaxCYJIOTJIapPHUHT TapKuOW, TY3WJIHAIIM Ba
(U3MK-KUMEBUI  XOCCAJIApMHM  QHWKJIANIAA 3aMOHABHHA TaxJIMa  yCYJIApUIaH
¢Qoiinananunrad.  [luppon Ba  0-KapOOKCUMETWINMMPPOJI  CHHTE3H  YUYYH
noau(yHKIMOHA KAaTAIU3aTOp Talépalll yCyyu, YIapHUHT MyXUM (QU3UK-KUMEBUI
xoccajiapy, TaOuWii OEHTOHUT TYNPOK AacOCHJard, aleTWIECH Ba aMMHAKHUHT
reTePOLMKIIAaHUIINAA FOKOPH (aosnuka sra OYiIraH Kataliu3arop HaMyHAJIApUHUHT
ICP-macc-cniekTpasi, KOMOWHMpJIaHTaH HYyp TapaliuMil Ba ONTHK MHUKPOCKOMHUS
YCYJUIapH TAXJIAJIN TAHJIAHTaH.

HucceprauussHudr  «Iluppon Ba  0-KapOOKCHMETHW/INMHPPOJ OJHII Ba
XOCCAJIAPUHM TAAKHK KWIMID» 1e0 HOMJIAHraH yuyuHuM Oo0Waa, MOHO- Ba
OM(pyYHKIMOHAN  JacTiadK¥  XOMaéluulaplaH MUPpPOJI  KaToOp  TEeTEPOLMKIIUK
OMpuKManap XOCWI OYIWIl peakuusulapy KEenTUpWiauO, aiiHaH MypakkaOd Ba Ky
OOCKAWIM KETMa-KeT amajira OLIyBYM >KapaéHjap AeTUApaTanusi, W30MEplIaHul,
KOHICHCAUXS, ACTUAPOLMKILIAI Ba OOmmKa OOCKMYIAp OPKAaW YTHUINKA ACOCIIAHTaH.
By >xapaénnapau Oyf (pasaga nonupyHKIMOHAT XyCyCHSTIIapra 3ra Karajin3aropiap
WIITHPOKKAA aMajira OIIMPWIMIIN, KaTatu3aTopiap TaHJIanaa Tapkuoaaru xap oup
KOMIOHEHTHUHT MUAPPOJ XOCKJ OVIIMINNAArH XyCyCUATIIAPH XUCOOra OJIMHIaH.

ALleTHJIEH Ba aMMHUAKIaH IUPPOJT CHHTE3 Kuuiaa, Tapkuouaa d'° - opOuras-
mapu (Cu'l; Ag*' . Au™; Hg'%, Zn™ ; Cd*? ; Pf? ; Ni’ Ba 6.) Tynmupunran
3JIEMEHTJIAp CaKJIaraH MoJMM(yHKIMOHAN KaTanu3aTopiapaad ¢oiinananunan. bymap
opacuJa KaaMHuil Ba PyX SKOJIOTMK XaB(CcM3 Ba MaBXKyHd JJIEMEHTIIAP KaTOpHIa



OynraHu ydyH aneTWiIeH Ba aMMHUAKHUHI TE€TEPOLUMKIUIAHWIN >KapaéHuaa KYMpPOK
YpraHuiian.

TagkukoTmap AaBOMUJAa KaaAMUH Ba pPyXHUHr  Qropuanapu  Ounad
OPOMOTPJIAHraH MOJM(PYHKIMOHATT KATaIM3aTOPIAPHUHT PEHTreHorpaduk ycyJap
OunaH VpraHwivion HaTWXKachaa, pyX, KaJAMHA Ba QIIOMUHUNA (TOpUATIApU
KaTaJIn3aTopJiapHu Talépiam - TEPMHUK HMIUIOB OEpHII BAaKTUAA FOKOPH KATAJIMTHK

(daoumkH  TabMuHIOBUM  ruapokcudropumiapan CA(OH)F;  Zb(OH)F,
AI(OH),F:Al(OH)F, xocui kumaau.
Penrrenorpa@uk TanKMKOTIap IOYHM TacAMKIAMIWMKHA, Karaau3aropiap

noayamop(p-kpuctana - KUMEBMIA OOFNIaHraH CyB CakjaraH XxoJjaruja FOKOpH
(aommk HamoéH staan. Karanuzaropnapuau Todnam xapoparnapunu 450 gan 650°C
rada OIIMPHIMIINA OWJIaH KPUCTAILT (pa3aHUHT YIIyIIA OPTHO, KUMEBUIT OOFNIaHTaH CyB

MUKJIOPA  KaMmasaW, THAPOKCHPTOpUANAp  MapyajaHud,  KaTaau3aTOPHUHT
CONMIITHPMA FO3aCH Xama (PaosuTuIi KaMasiay.
Taxpubamap, karanm3arop TapkuOuga pyx, KaaMus Ba  allOMUHUHI

ruapokcudropuaiapu Ownan oup karopaa 3,0 - 5,0 % macc. pyx, xpom (III) Ba
temup (1) okcuamapuHUHT OYIMIIN, TETEPOUMKINK OMpPUKManap CHHTE3UIA FOKOPH
(daosuk Ba OapKapOPIUK HAMOEH ATUIIIMHUA KypcaTaju.

I->xanBan
Tailiépnanran Karaau3aropiiap TapKuoOu
Ne Karanuzarop Tapkubu, macc. % Karanusaropruir
IapTIU OeNIrUCH
1 | ZnO -20,0; Al203-80.0 1HA-1
2 | CdF2-10,0; Cr203-10,0; Al203-80,0 KXA-3
3 | CdO -10,0-11,0; Ca0-41,0-45,0; P20s-43-45,0 KK® (canoar)
4 | CdF»-3,0; Zn0O-15,0; AlF3-2.0; Al,03-80,0 KIIdDA-2
5 | CdF2-5,0; Zn0-10,0; ZnF>-5,0; Al203-80,0 KI®PA-5
6 | CdF»-10,0; Zn0O-10.0; Al,03-80.0 KIIA-10
7 | CdF2-20,0; ZnF»-5,0; Al1203-80.0 KIIA-5
8 | CdF2-20,0; AlF3-5,0; Al203-85,0 KAA-25
9 | CdF»-10,0; AlF3-10,0; Al203-80,0 KAA-20
10 | CdF»2-15,0; CoF2-5,0; AlF3-5,0; Al203-75,0 KKAA-25
11 | CdF»2-15,0; AlF3-3,0; Al203-82,0; KAA-18
12 | CdF»2-10,0; CoF2-5,0; AlF3-5,0; Al203-80,0 KKAA-20
13 | CdF2-18.,0; AlF3-5,0; Al203-77,0 KAA-23
14 | CdF2-15,0; ZnO-3.0; Al,03-82.0 KIIA-18
15 | CdF»-5,0; ZnO-5,0; Cr20s3-5,0; Fe20s3-5,0; Al203-80,0 KIX®-20
16 | CdF2-10,0; Cr203-5,0; ZnO-5,0; Al,03-80,0 KXII-20
17 | CdF»2-15,0; CoF2-5,0; AlF3-5,0; Al203-75,0 KKA-25
18 | CdF»-15,0; AlF3-3,0; bentonuT-82,0 KAB-18
19 | CdF2-10,0; ZnO-5.0; Fe;03-2,0; benTonut-80 KIPB-20
20 | CdF2-2,0; ZnO-3,0; Cr203-3,0; Fex03-3,0; Al203-89,0 KIX®-11
21 | CdF2-10.0; ZnO-5,0; ZnF»>-3,0; Fe203-2,0; bertonuT-80 KIIFB-20
22 | CdF2-3,0; Zn0O-5,0; Cr203-3,0; Fe203-5,0; AlF3-3,0; bentonut-81,0 KIIXFAB-19
23 | CdO-5,0; Zn0O-5,0; Cr203-3.0; Fe203-3.0; AlF3-5,0; bentonuT-79,0 KIIXFAB-21
24 | CdF»-10.0; Zn0O-10,0; berronur-80,0 KIIB-20
25 | CdF»-5,0; ZnO-5,0; Cr203-5,0; Al203-80,0 KIIXA-20
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[Tuppon xocunm OYnMIl peaknusIcu OUp HeEYa dJEMEHTap OOCKUWiIapAaH
(meruaparanms, W30OMEPJIAHWII, KOHJACHCALMS, ACTMApPOUMKIUIam Ba O.) umbopar.
Anabuétnapaan Oy s;eMeHTap OOCKHYIap pyX, KaaMui, XpoMm, TEMUP Ba OomIKaiap
CaKJIOBYM KaTaJIM3aTopsiap UIITUPOKKIA aMajira OLIMIIN MABIIY M.

Byr (azana moHO- Ba On(pyHKIMOHAT OMPUKMAIapiaH FeTEPOLMKINK OUpUKMa-
Jap CUHTE3W YUYYH HOKOPH(AOIIIMKKA 3ra, OapKapop SHIW KaTanu3aTopiap TapKuOu-
HU aHUKJIAall MaKcaauaa 25 Ta HaMyHaJaru Karaauaropiap Taiépnanam (1-xaaan).

Taii€pnaHran KaramM3aTopiaapHUHT alipuM (PU3MK-KUMEBUI Ba SKCIUTyaTallMOH
XyCyCUsTIapy 2-aaBania OCpuiraH.

2-kanBain
TaﬁépnaHraH KaraJm3aTopJIapHuHI (1)I/IBI/IK-KI/IMéBI/Iﬁ Ba OKCILIyaraluoOH
Xycycudatrjiapu
Conu- Mexannk Pereneparmarasa Viywzoparn I[;g;n;lglén
Ne Karammzatop THpMa MYCTaXKaMJIUTH, taononmk ’
103aCH, M>/T MITa My JJaTH, COaT r/ir.at-uac. KOH- o
BepCrsIcH, %o
1 | TIA-1 96,3 ; 480 42.0 62.0
2 [ KXA-3 - 3.62 520 50,3 66,0
3 | KK® (npom.) 112 3.20 280 61,0 70,0
4 | KII®A-2 120 42 80,0 71,0 82.0
5 | KII®A-5 165 4.6 96,0 76,0 85,0
6 | KITA-10 156 4.8 72.0 68.0 87.0
7 | KIIA-5 ; ; 480 42.0 78.0
8 | KAA-25 157 4.0 520 38.6 70,0
9 | KAA-20 - 38 36,0 47.0 61,0
10 | KKAA-25 110 5.1 56,0 64,0 72.0
11 | KAA-18 128 4.5 480 71,0 68,0
12 | KKAA-20 174 4.0 520 74.0 72.0
13 | KAA-23 143 4.6 480 68.4 72.0
14 | KITA-18 128 43 480 72.0 68.0
15 | KITX®-20 165 477 96,0 80,2 75.0
16 | KXI1-20 156 5.1 72.0 832.0 78.0
17 | KKA-25 110 5.0 10,0 68.0 82.0
18 | KAB-18 128 56 96,0 84.0 80,0
19 | KII®B-20 176 72 72.0 84.0 85.0
20 | KIIX®-11 112 6.1 96,0 102.0 90,0
21 | KIIFB-20 ; 4.0 480 76,0 75.0
22 | KITXXFAB-19 ; 42 36,0 54,0 64.0
23 | KITIXFAB-21 ] 4.6 36,0 42.0 61,0
24 | KTIB-20 ] 42 22.0 35.0 56,0
25 | KIIXA-20 184 8,2 144 130 91,0

TeXHONOTHK >KapaHEHWHI MAakOyJl IIAPOWTIAPUHM aHMKJIAIN MaKCaauaa
atetuiieH Ba ammuakaad cod (98,5 - 99,0 % tozanukaarn) nUPpPOJT O >KapaéHU
KAHECTUKACK Ba MEXAHM3MM Ypranwiau. TaiiépraHraH KaaAMUNAIM KaTaau3aropsap
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OnuHraH HaTWXxanap WyHU KYpcaTaaukd, aibPa-KapOOKCUMETHIIIUPPOI cod
xonatuaa (I1I1-1) yu munrgan 6up yayumapaa (0,0001 %) Yeumimkiapau ¥CUIIMHA
(aoyuTalTUPYBYM TABCUP KypcaTaau, UKKaja HAMYHAIAPHUHT XaM YCUIIM Ha30parra
HucOaran rKopu 0ynub, Oyraoi yaymu 34,4 %, OOAPUHT yPYFIAPUHHUHT YHYIIW 3Ca
28,6 % ra y3yHpOK JKaHJIMIW Ky3aTWIOW. YHIUPUATaH OyFAoi WIAU3u Ha3oparra
HucoOaran 35,4 %, maiicanap y3yHauru 3ca 28,5 % y3yHIUrd aHuKIaHad. boapuHr
ypyFIapHia 3ca Wian3 HamyHara HucOatan 32,6 %, maiicanap y3yHiaurua 15,6 % ra
KaTTa »JKaHIUIW Ky3atwiad. Harwxkamap »taiioH npenapar YukyH OwiiaH
TaKKOCJIaHTaHJa KaM (apK KWIALIN AaHUKJIaH TH.

Taxpuba HaTwKamapura acocianuO, anb(pa-kapOOKCUMETUINUPPOn cod
xonatuaa (I1I1-1) yu munraan oup yayumapaa (0,0001 %) YeumnuknapHu YCUIMHA
(haosutam XyCycusTIapura 3ra SKaHIurd MCOOTIIAH TN,

Huccepraumsiunar  «Illuppoan  Ba  o-kapOOKCHMETHIANMPPOa  HMILIA0
yuKApUID» 1¢0 HOMJIAHTaH TYpTUHYM 000M1a, MUPPOJT Ba 0-KapOOKCUMETHITUPPOIT
OJMIIHWHT MPUHIUINAI TEXHOJIOTUK CXeMAacH EpUTUO OEpHiraH.

A. Acocwuii 6ockuuap:

1. Tavcup amamimMacuHum Tanéprarn.

2. TabcHp aJlalIMaCHHUHT KOHICHCALUSICH Ba TUPPOJ CUHTE3M.

3. Karanu3aTHUHT PEKTH(PUKALUSACH.

4. TTuppOJIHUHT TMa30CUPKa KUCIIOTa 3TU 3(pupyn OWlaH a30KY NI PEAKIUsCH

b. Epnamun sxapaéunap:

1. KaranuzaTopHu Taiépiant.
2. Karay3aTtopau pereHepanusialll.

XucobnaHraH MHKAOP aMMHMaK Ba aleTUJIEH Ta3rojacpiiapAaH OenruiaHraH
xapopaniapraya 270-300 °C xu3aMpuIl y4yH KU3IMpraygaH yrkasunagud. Kusau-
pWIraH Tas3jap apajaliMach 5 peakTopra >KOWIAHTaH Karajau3arop H3acuIaH
VTkazunaan. Peaktop BepTukan Ty3wmnum Kypuiama 0ynmb, 30 ¢ousuraua 10x10
MM Yrmyamiau Pammr Xankanapu OwiaH KOJMTaH KHCMH 3Ca KaTanum3arop OwiaH
Tynmupunaan. Karanuzatop ro3acugaH YTYBUYM PEAKUMOH apajialiMa HCCHKJIMK
AIMAINTUPTUYJa COBUTHIMO, CYIOK OpPraHMK KHCMH peKkTu(uKanms OOCKMuMra
r000puIIca, peaKusara KHpUIIMArad ra3jiap LMKIra Kailtapuinany.

Karamuzar TapkuOupaH NOWPPOJIHM aXpaTHIl pPEeKTHQUKALUs ycyin OuilaH
amasira omwpunaan. KaitHam xapoparnapu yerapacu 125 - 127 °C 6yaran nuppoi
¢pakuMsacH Y3uaa HAMJIUK CaKJIaraHW YYyH aBB&IJAH TOOJAHTaH KalbLUWi
XJIOpHIMAaH YTKazunaau. To3aiam >kapaéHu MKKA Mappra amajra omupuiaund, Oy
owtan 99 % raya To3aJlaHraH TUPPOJT OJIMHAIH.

[Tuppon xapaéHHUHT KEHWHTH OOCKMYM a30KyIIUIN peakuuscuaa poinamanum
YUyH MUC KyKYHH COJIMHTAH TAlIKK UCCUKJIMK aJIMAIIMHUII MOCIaMacura sra Oynran
peakropra rOopHUIIaIu.
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20 = 34993.61-10500= 367432905 cymnu
TALIKWI 3TAIH.
XVJIOCAJIAP

1. Ty3unuiny oJiquHAAH OCATUIAHTaH MAPPOJT KATOPU OMPUKMATIAPH OJTUIIHAHT
KyJail, kaMm OOCKUYIN yCyJIJITapUHKA MIUTa0 YMKUIl OViinya Makcaara WyHaaITUpUJIraH
TaAKUKOTJIADHU amajira omupuml OwiaH Oem  ab30Jdu  a30T  IETEpPOaTOMIIH
rEeTEPOLUKINK OupuKkManap cuHTe3sd yuyH d!’-opOurammapu Tynran Merami
OKCHJIApX ACOCHJIATH MOJIM(PYHKIIMOHA KaTaIu3aTopJiap TAPKUOW TaABCUS STUIIIH.

2. AuetuneH  OKOPM  Xapoparja — Karanu3aropiiap — KaTiamJiaphaaH
VTKa3WIraHujga aueTOHUTPWI, MUPPOJI, MHPUAMH acociaapyd MaBxyld Mypakkal
Tapku® XOCWJ OYNWINM AHWKJIAHAW. XOCHJI OYJIraH MOAJANIAPHU KPATULI YCYIH
TaKIA} >TUANO, KYJIAaHWIKII coXajapy OVitnya TaBcusiiap OSpuiIau.

3. [IuppOHUAHT XJOPCUPKA KMCIIOTA HATPUIASIM Ty3W OMJIaH TMa30CUPKa KMCIOTa
ST GUpKH OWIaH a30KYIIMII peakiusiapu OpKaiu anbha-kapOOKCUMETH MUPPOS
OJTUI YKapaéHiapy TaakWK KuJuHTraH. OnuHran aiab(pa-kapOOKCUMETHIT TUPPOTHUHT
ty3unun UK-, [IMP-cniekTpockonus Ba XpoMaro-Macc-CrEKTPOCKONUS yCyIuIapu
épnaMuia Kypcatud Oepuiiiu.

4. AueTuNeH, aMMMaK Ba AaMUWHJIAPHUHI PEAaKTopra Khpuuiaard cappu Ba
peaKIysi MaxCyJOTIAPUHUHI PEAKTOPAAH YMKMINJArd YHYMH XHCOOIaHMO,
nabopatopus TaxpuOajiapyd HaTWXKalapu, Marepuaiap OajaHcura acocjaHuo,
OUPPOJT Ba YHUHI XOCHJIATapy OJIMIIHUHT CAHOAT CHHTE3W YUYYH PEAKTOP TaBCHs
STUIIIN.

5. Iluppon Ba yHUHI XOCWJIAJIapyd acocuja OJIMHIaH npenapar YCUMITUKIIApHU
YCUIIMHU (PaoTalITHPUI XYCYCUSATIAPUHUA HAMOEH JTHINM AHUKJIAHMO, STAJIOHTA
HucOaran Oyraoi nonmaa yeui 24,3 % , GoapuHr ypyfnapuaa 3ca 15,9 % ra rokopu
skanymaru acocnanam Ba 0,0001 % xoHueHTpanusnapaa KYJUTAHWIMIIN TaBCUS
STUIIIN.

6. ALETWIIEH Ba AMMHUAKHUHI TE€TCPOLMKIUIAHHWINM, TUPPOJHUHT A30KYIIWII
PEAKLMSACH OPKAIH 0-KApOOKMCMETUIINUPPOI MILIA0 YNKAPHII TEXHOJIOTHICH TABCHS
stwian.  o-KapOokucmeTwnmuppon womiad YMKApUINIAH KYpPUIAOWraH HUJUTIK
UKTUCOAUI camapatopiuk 367432905 cyMHUM TalIKKU 3THION XUc001a0 YMKUIIIN.
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HAYYHBII COBET DSc.03/30.12.2019.T.04.01.

O MPUCYKAEHUIO YYEHBIX CTEIEHEHN ITPU
TAIIKEHTCKOM XUMHKO-TEXHOJIOTHUYECKOM HHCTUTYTE
TAHIKEHTCKHUHN I'OCYJIAPCTBEHHBI TEXHUYECKHU
YHUBEPCUTET UMEHU UCJIAMA KAPUMOBA

INOKNPOB YMU/I’KOH YTKYP YIJIN

CO3JJAHHME BE30OTXOAHOHN TEXHOJIOI MU MTOJIYYEHUSA ITNPPOJIOB
N3 AHETUWIEHA, AMMUHWAKA 1 AMUHOB

02.00.14-TexHO010rHsi OPraHUYECKHX BEIIECTB H MATEPHAJIOB HA HX OCHOBE

ABTOPE®EPAT ITNCCEPTAIIMHU JOKTOPA ®NJITOCOPHUU (PhD)
IO TEXHUYECKNM HAYKAM

Tamkent - 2021






BBEJIEHUE (anHoTanust Auccepranuu A0KTopa puiiocopuu (PhD))

AKTYaJIbHOCTh M BOCTPEOOBAHHOCTHL TeMbl auccepramun. Ceromns
MOJIYYEHUE TETPOLMKIMYECKAX COCAMHEHUN SBIISIETCS OJHOW M3 aKTYaJIbHBIX 33Ja4
OPraHMYECKOTO CHUHTE3a M 0CO00E MECTO CPEIM HHUX 3aHUMAT MPOU3BOIHBIC
nuppona. Konapno nuppona  XpaHATCS B COCTaBE MHOTUX MPUPOAHBIX H
OMOJIOTMYECKH AKTHBHBIX COCAMHECHUN - B FEMOMIOOMHE, TPUAAKOIIEM 1[BET KPOBH, U
pacteHusM, xJopoguie, BATaMUHE By, B COCTaBE TAKMX PACTUTENIBHBIX AJTKAJIOHUIOB,
KaK HUKOTHH, aTPONWH, KAKOWH W psAAc aHTHOMOTHKOB. B TOXE€ BpeMs BaKHO
pa3paboTark COCTaB MOMM(PYHKIMOHAIBHBIX KATAIM3aTOPOB Il TETEPOLMKINYECKIX
pPEAKLMA aUETWIEHA, aMMWAKa W aMUHOB, COBEPUICHCTBOBAaTh 3()(PECKTUBHBIA U
MaIOCTYNIEHYAThIA  TTPOLECC IOy YECHHS nuppoia W €ro  (PyHKUMOHATIBHBIX
MTPOU3BOIHBIX.

B MUpOBOH XMMUYECKOW MPOMBILIEHHOCTH BEAYTCS HAYYHBIE UCCIIEAOBAHUS 110
MPOU3BOJACTBY  A30THBIX  IETEPOATOMHBIX  BEHIECTB W Pa3BUTHIO  XUMHUHU
TeTEPOLMKIMYECKUX COCIMHEHMIA. B CBs3M € 3TUM TPOBOIATCS WHTCHCUBHBIC
MCCIEA0BAHUS 110 CUHTE3Y MUPPOJIA U €r0 TPOU3BOJHBIX, M3YUEHHUIO UX CTPYKTYPHI U
CBOICTB, ONpeAesICHUI0 001acTel CTaOUIBHOTO MPUMEHEHUS NOJYUYEHHBIX BEIIECCTB,
PacCIIMPEHUIO 00JIaCTeN MPAKTUYECKOTO MPUMEHEHHSI.

B pesynerare macmraOHBIX MeEp, NPUHATBIX B MOCICIHUE TOAbI B HAlCH
PecnyOmike, TOCTHraroTCsl ONMPEACTICHHBIE HAYYHBIE U TPAKTUYECKAE PE3YJIBTATHI B
peOPMUPOBAHUM XMMHUYECKOW W arpapHOil OTpaciei, paCIIMpPEeHUH acCOPTHMEHTA
KOHKYPEHTOCIOCOOHOM MPOIYKIMH, CO3AAHHHA HOBBIX 3aI1aCOB ChIPbS, HA X OCHOBE
pa3pabOTKE TEXHOJOTMH MPOM3BOACTBA MMIOPTO3AMEINAIIMX TOBApoB. B
Crpareruu AciicTBhii 0 JanbHeimeMy pa3Bututo PecnyOnmkn Y30ekucran B 2017-
2021 romax OmNpeAeNeHbl 3a4aud MO  “CO3MAHMI0 TEXHOJOTHMH  TONYYEHUS
MMIIOPTO3aMEIIAOIIECH TPOAYKIMH HA OCHOBE MECTHOTO ChIPbs M BTOPHYHBIX
pecypcoB”!. B CBA3M ¢ 5THM BaKHO IPOBOIUTH HAYYHBIE UCCIEAOBAHUS B OOJNACTH
MPOM3BOJACTBA HOBOM MPOAYKIMH C JaTbHEHIINM PA3BUTHEM M AMBEPCU(UKALHACH
XUMHUYECKON TPOMBILIEHHOCTH 34 CYET MEPEX0/1a HA KAYECTBEHHO HOBBIM YPOBEHbD.

JIaHHOE NMCCEPTAMOHHOE HCCIEAOBAHUE B ONPEAEIICHHOW CTEIEHU CIIYKUT
BBITIOJTHEHUIO 3a7a4, MOCTaBICHHBIX B YKaszax W llocraHosinenusx IlpesupeHta
PecnyObmukn Y36exkuctan YII Ne 4947 ot 7 ¢espans 2017 roma «O Crpareruu
JNEHCTBUIA MO AanbHelmeMy paspututo PecnyOnuku VY30ekucran, B 2017-2021
rogax», [T Ne 3983 ot 25 okTsa0ps 2018 roga «O Mepax no yCKOPEHHOMY Pa3BHTHIO
XUMHYECKOH MpOMBIIUIEHHOCTH PecnyOnmku Y30ekucrtany, [T Ne 4265 ot 3
anpenst 2019 roga “O mepax no nanbHEHIEMy peOPMUPOBAHUIO U MOBBIMICHUIO
WHBECTULIMOHHON TPUBIICKATENIBHOCTH XUMHUYECKOM MpombitieHHoCcTH, YIT No
4891 or 6 anpens 2017 roma«Kputumyeckuid aHalM3 MPOU3BOACTBA M COCTaBA
TOBapoB (padoT, yciyr), yrayOJeHuu JIOKaau3alu TPOU3BOACTB, HATPABJICHHBIX HA
UMIIOPTO3aMEILICHUE», a TaKkKe B APYTMX HOPMATHBHO-NPABOBBIX JOKYMEHTAX,
MPUHSTHIXB TaHHOH cdepe.

IVIT - 4947 ot 7 ¢eppans 2017 roga «O Crparerun ACHCTBHI MO JAaJbHCHIIEMY Pa3BHUTHIO PecryOmuku
V30ekuctan, B 2017-2021 rogax».
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CooTBercTBHE HCCACA0BAHUS NPHOPHTETHBIM HANPABJICHHUSM Pa3BUTHA
HAYKH MW TeXHOJOruii pecnyOjaukHu. J[aHHOE€ WCCIEAOBAHUE BBINIOJHEHO B
COOTBETCTBUM C NPHUOPUTETHBIM HAINPABIICHUEM PA3BUTUS HAYKM W TEXHOJOTUMN
PecnyOmuku: VII. « XUuMHUECKHE TEXHOIOTMU U HAHOTEXHOJIOTUMY.

Crenenp u3y4eHHOCTH NpodaemMbl. HayuHble MCCIIENOBaHUS MO W3YUYEHUIO
3aKOHOMEPHOCTEN M CBOMCTB CMHTE3a MUPPOJIa U €ro Mporu3BOAHBIX Beau D. Dolmen,
R. Stewert, P. Hiller, J.H. Krueger, C.A. Tones, G.P. Bean, [Ix. JI>xxoynsb, T. Cmur,
JLN. Bepemarun, E.K. BacuneeB, A.C. HaxmanoBuu, WM.JI. KoTnspeBckuid,
K.A.Tapocsan, C.I'. baGasun, H.B. Myxeusin, A.b. KyukapoB, K.M. Axmepos, /.
Ocynos, A. Ukpamos, C.M. TypoO:XKOHOB U IpyTHE.

WMu pekoMeHAO0BaHbI BBIOOP cOCTaBa MOJU(YHKIMOHATIBHBIX KaTaM3aToOpOB
CUHTE3a TETEPOLUMKIMYECKUX COCIMHEHUN, COBEPIICHCTBOBAHUE TEOPETHUYECKUX
OCHOB, CTPYKTYPbl M TEXHOJIOTMM IMPOLIECCOB TMONYUYEHUS TETEPOLMKIAYECKAX
COCIMHECHUM.

OOHOBPEMEHHO BEAYTCS HAYYHBIE PA0OTHI MO BBIOOPY COCTAaBAa yAAPHBIX Macc,
00ECNEeUYNBAKOIIMX CEJICKTUBHYIO, BBICOKYI0 KOHBEPCHIO CBHIPbsl JJIsl CHUHTE3a
TETEPOLMKIIMYECKAX COCAMHEHUI, B TOM YHKCIE MUAPPOJIA W €ro NPOU3BOAHBIX,
U3YYCHHE  KUHETHYECKHX  3aKOHOMEPHOCTEH  KapOOKCHMETWJIMPOBAHUS 1O
reTEPOLMKINYECKOMY KOJIBILY M ONPeNeiIcHHe 00JaCTH UX MPUMEHEHMUSL.

Cesi3b  JAHCCEPTANMOHHOIO  HCCACAOBAHUST €  IUIAHAMH  HAY4YHO-
HCCJIE0BATEILCKUX PadoT BhICIIEro 00pPa30BaTEeIbLHOIO YUYPEKICHHsS, TI/e
BBINIOJIHEHA aHccepTranust. J[MCCEPTAlMOHHOE UCCIIEA0BAHUE BBIMIOJHEHO B paMKax
(YHIAMEHTAIBHBIX M MPAKTUYECKUX MPOCKTOB IUIAHA HAYYHO-HCCIIEI0BATEIBCKUX
paGor TAIIKEHTCKOrO0 TOCYJapCTBEHOr0 TEXHUYECKOro yHupepcurera: EOTdrex-
2018-208 «Co3nanne Meroga  M30MpPATEIbHOM  DKCTPAKIMKM  30J10Ta U3
TOPHOTIIPOMBILIJIEHHBIX ~ OTXOJOB € TMOMOLIBK)  MHEPTHBIX  OPraHUYECKUX
pPacTBOPUTENEH M €ro 3KCIPECCHOE OMNPEACIICHHE ¢ NPUMEHEHUEM KpacUTENEH
HEMOCPEACTBEHHO B opranudeckoi (aze»(2018-2019 rr.) u 113 20170927346
«Pa3zpaboTka TEXHOJIOTMM TMOJNYYEHHS HOBBIX HMOHOOOMEHHBIX  TOJUMEPOB
NOJIMKOHACHCAMOHHOTO THMA JUIsl OYMCTKH CTOYHBIX BO»(2018-2020 rr.).

Heabr0 AMCCEPTANMOHHOIO HCCJICAOBAHUS SIBJISCTCA CO3JAHUE TEXHOJIOTUH
ITPOM3BOJACTBA IMPOM3BOIHBIX MHUPPOJA, CTPYKTypa KOTOPBIX 3aJaHa  3apaHee,
OMpeNIENICHHE 00TacTel UX MPUMEHECHUSI.

3amxaum uccjie10BaHUA:

pa3paboTka moM(pyHKIMOHATIBHBIX KaTATM3aTOPOB [UIsl CUHTE3a MUPPOJIA U €T0
POU3BOJHBIX;

ONPEACNECHUE CTPYKTYPbl M CHUHTE3 MPOM3BOAHBIX IHPPOIAa HA OCHOBE
AUETUIICHA, AMMHMAKA U QMUHOB;

MCCIEN0BAHAE ONTUMAJIBHBIX VCJIOBMM CHUHTE3a MPOM3BOAHBIX IMHUPPOJIA HA
OCHOBE ALICTAJIEHA, AaMMHUAKA U AMUHOB;

W3YYCHHE YCIIOBUI M MEXAHU3MOB PEAKLMKM KapOOKCUMETHIMPOBAHUS TUPPOSa
C 3TUJIOBBIM 3(UPOM TNA30YKCYCHOM KUCIOTHI 1 MOHOXJIOPYKCYCHOM KHUCIIOTHI

M3YUYEHUE CBOWCTB NUPPONA W €ro MPOM3BOAHBIX JUISL CTUMYJISIMM POCTA
pacTeHUi,
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CO3aHUE TEXHOJIOTMH MPOU3BOCTBA MUPPOJIA U €0 MPOU3BOIHBIX.
O0beKkTOM HMCCIeAOBAHUSI SIBUIMCh NUPPOJ H  €r0  NPOM3BOJHBIE,
CUHTE3UPOBAHHBIC HA OCHOBE OKCHUJOB U (PTOPHUIOB METAIIOB, ALlCTHIICHA, AMMHUAKA,
OyTuH-2-nmuon-1,4, CpeacTra, CTUMYJIUPYIOIIUE pOCT pacTeHMil Ha d-
KapOOKCHMETUIIMUPPOIIE, MOy YCHHOTO Ha OCHOBE MUPPOJIA.

IIpenmeroM mccenOBaHUS  SIBJISIETCS  OMPEACICHHE  3aKOHOMEPHOCTEH
00pa3oBaHusl MUPPOJIA U €r0 MPOU3BOJHBIX B MPUCYTCTBUMU MOJU(PYHKIMOHATBHBIX
KaTaJanu3aTopoB, CTPYKTYPbl M (PU3HKO-XMMHUYECKMX CBOWCTB T€TEPOLMKIMYECKUX
COCIMHEHHH C MATUWIEHHBIMHA T'€TEPOATOMaMH a30Ta.

Mertoabl ucciaenoBanusi. B guccepraniM  MCMONB30BaHbl  TPAIWIIUOHHBIE
METOABL: BJieMeHTHbIH a”Hanmu3, HK-, TIMP- chnektpockonus, Xpomaro-Macc-
CHEKTPOMETPHS, XpoMarorpapusi, TEPMOAHATMTAYECKUHA W DIEMEHTHBIA aHAIIU3,
ONTUYECKA  MUKPOCKONUS W ONPEICIICHUE (U3NKO-XUMUYECKHX U
AKCITYaTAMOHHBIX CBOMCTB MOJYYEHHOTO MUPPOJIA U €70 MPOU3BOIHBIX.

Hayuynast HOBH3HA MCCJI€I0BAHUSI3AKITIOYACTCS B CIECAYOLICM:

pa3palboTaH cOCTaB MOMM(PYHKIMOHAIBHBIX KaTATU3aTOPOB HA OCHOBE OKCHIIOB
meTamios, d!%- opOMTAILHEIME HAMOJHUTENSAMHE, JUIS CHHTE3a TeTEPOLMKINYECKHMX
COCIMHEHNI C MATUWIEHHBIMH FETEPOATOMAaMH a30Ta;

JOKA3aHO PEHTreHOrpauuecKuM METOIOM OOpa30oBaHHME TUAPOKCH(PTOPUIOB
Cd(OH)F, Zn(OH)F, AI(OH),F Ba AI(OH)F, B pe3ynbrare npoMOoTepU3alMK COCTaBA
NOPaXEHHBIX Macc (TOpUAAMH KaAMHs M LUHKA, 0OOCHOBAHA CEJICKTHBHOCTH B
CUHTE3€E MPOU3BOAHBIX MUPPOJIA;

nokazaHa H((EKTUBHOCTh Mmpolecca a3ocoeauHeHus (BbIx0a-84%) 1o
CPaBHECHHIO C KapOOKCHMETHIMPOBAHUEM (BBIXOA-56%), B pE3yJIbTaTe CPABHECHHUS
peaKuMu MUPpOJIa € OTUIOBBIM  3(HUPOM  OUMA30YKCYCHOW  KHCIOTBI €
MOHOXJIOPYKCYCHOM KHCJIOTOIA,

OMPEAETIEHO, YTO Mpenapar Ha OCHOBE NMUPPOJIA U €r0 MPOM3BOJHBIX 00NaNacT
CBOMCTBAMM aKTUBUPOBATb POCT pacreHuid npu KoHueHrtpauusx 0,0001 %,
00OCHOBAHO, YTO MO CPABHEHHUIO C 3TAJOHOM POCT y 3€PEH MILEHUIBI BBIIIE HA
24.3%, ay cemsH orypua Ha 15,9%;

CO3JaHA TEXHOJIOTHsS TPOM3BOJACTBA NPOM3BOJHBIX MHPPOTA, CTPYKTypa
KOTOPBIX 3apaHee OMPEACIICHA.

IIpakTHyeckne pe3yabTaThl HCCAEAOBAHUS OTPAKEHBI B CIICTYIOLICM:

pa3zpadoTaHa TEXHOJIOTUS OJMYyYEHUS MOJM(PYHKIMOHATbHBIX KaTajau3aTopoB Ha
OCHOBE OKCHIOB MeTamioB ¢ d!%- opOMTanaMmu s CHHTE3a IeTEPOLMKINYECKHX
COCIMHEHHH C MATUWICHHBIMH FETEPOATOMaMH a30Ta;

pa3padoTaHbl ONTUMAJIBHBIE YCJIOBHS CHUHTE3a MHUPPOJAa M €ro MPOU3BOIHBIX
3apaHee 3aJaHHOM CTPYKTYPBI,

pazpabotaHa TEXHOJIOTUsI POU3BOJCTBA nuppoJia " anbda-
KapOOKCUMETHIUPPOIIA.

JIOCTOBEPHOCTH Pe3y/IbTATOB HCCJIEJOBAHMSI OCHOBAaHA HA WMCIOJb30BAaHWU
COBPEMEHHBIX (PU3MKO-XUMHYECKAX METOAOB, Takux Kak MK-cnekrpockonus,
ra30’)KMAKOCTHAS Xpomartorpadus, TEPMOAHATMTUYECKUIA aHAIM3 COBPEMCEHHBIX
TEOpPUH KHHETUKA W TEPMOAMHAMHUKM  KATAIATUYECKUX  MPOLECCOB  MPH
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CTaTHCTUYECKOH 00pabOTKE SKCHEPUMEHTAIBHBIX JAHHBIX, 4 TAKKE BHEIPCHUU B
MPOU3BOJICTBO ajib(Pa-KapOOKCUMETUITUPPOIIA.

Hayynass uw mnpakrundyeckass 3HAYHMOCTH Pe3yJbTATOB HCC/ACA0BAHUSA
OOBSCHSIETCS CO3JaHUEM MOJIM(PYHKIMOHATBHBIX KAaTAJIM3aTOPOB HA OCHOBE OKCHAOB
meTaioB ¢ d'°- opOMTANBHBIMU HAMOJHUTENSAMH, IPOMOTHPOBAHHBIX (PTOPUIAMH
KaIMusi W [HMHKA, JJIs1 CHHTE3a TMSATHWICHHBIX Aa30THBIX TI'€TEPOATOMHBIX
TeTEPOLMKIIMYECKUX COCAMHEHWH M ONPEACTICHUEM ONTUMAIBHBIX YCIOBUHM AJIst
NOJTyYEHUSI TUPPOJIA M €T0 MPOU3BOIHBIX.

[TpakTyeckasi 3HAYUMOCTb PE3YJIBTATOB MCCICAOBAHMS 3AKJIFOYACTCS B TOM,
YTO Ha OCHOBE NUPPOJIA M €ro MPOM3BOJHBIX MOIYYEH XApaKTCPHBIA Mpenapar,
CTUMYJIMPYIOIUNA POCT PACTCHUMN, PEKOMEHAYIOINUNA €ro UCIOJb30BAHUE IPH POCTE
CEMSIH MIIEHUIBI U OTYPLA.

Buenpenue pesyabraTroB ucciaegoBanuil. Ha oCHOBE HayuyHBIX PE3yNbTATOB,
NOJIyYEHHBIX MO MPOW3BOACTBY M MPUMEHCHHIO CPEJACTB, CTUMYJUPYIOIMX POCT
pacTeHUii HA OCHOBE MUPPOJIA M €r0 MPOU3BOAHBIX, CHHTE3UPOBAHHBIX OKCHIAMU W
(pTOopuAaMK METANNIA, ALECTUIICHA, AaMMHUAKa:

OUpposl W €ro (YHKIMOHAIBHBIE NPOWM3BOJHBIC B KayecTBE  Mpenapara,
CTUMYJIMPYIOLIETO POCT PACTCHHWI BHEAPEHBI B NPAKTHKY B CaJ0BOJIYECKOM
bepmepckoM xo3sticTBe « XycHuTIMH 000 daiizy TalkeHTCKoi 001acTu (CpaBKa
MunuctepcTBa cenbckoro xossiictea  Ne 14-3060 ot 13 wmrons 2020 roma). B
pesynbrare npu  KoHieHtpauuu 0,0001% anmbda-uHAONWIT 3TajloHA MO3BOJIAI
MOJTYYUTh MIPENAPAT ¢ COAEPKAHUEM Macia ceMsiH Ha 24,3% BbIlIe, YEM B YKCYCHOM
KHCJIOTE.

OPOAYKT KapOOKCUMETWIMPOBAHUS — NUPPOJIa-alib(a-KapOOKCHMETHINUPPOI
BHEJPEH B MPAKTUKY B CaJ0BOAUYECKOM (PEPMEPCKOM XO3iCTBE « XyCHATIUH O00A
@aif3» TamkeHTCKOH 00JIaCTH B KAUECTBE MpENapara, CTUMYJUPYIOLIETO CEMSH
orypuoB (cnpaBka MuHUCTEPCTBA celbCcKoro xozsiictea Ne 14-3060 ot 13 wmrons
2020 roma). B pesynbrare mosBAIACh BO3MOKHOCTb MPOM3BOJACTBA IMperapara,
CTUMYJIUPYROIIEr0 PpocT pacteHnii B koHueHTpamuu 00,0001 %, mnoBslmarommia
MPOPACTaHUE CEMSIH OTYPHOB HA 15,9 % 10 CPaBHEHUIO € ATAIOHOM.

AnpoOauusi pe3yJbTaTOB HUCCJACAOBAHUA. Pe3ynbTarel  HCCIICAOBAHUS
OOCY)KJAINCh B BHUJAC JOKJIAJOB Ha 2 MEXAYHAPOAHBIX M 3 pecnyONMKaHCKUX
HAYYHBIX KOH()EPECHIUSX.

Ony0JMKOBAHHOCTH Pe3yJbTaTOB HccaegoBanus. [lo TeMe u Marepuanam
auccepranmu - onyOonuMkoBaHo 12 HaywHbiX paboT, B TOM 4Hcae S5 crarei
oryOJIMKOBAHO B HAYUYHBIX JKyPHAJIAX, PEKOMEHIOBAHHBIX BhICIIEH ATTECTAIMOHHON
komuccueil PecnyOnmku Y30ekucTan i nyOnMKalMud OCHOBHBIX —HAy4YHBIX
pE3yJIbTATOB  JMCCEPTALMOHHBIX PAdOT JokTopa ¢uiaocodpuu, W3 HUX 3 B
pecryOMMKAaHCKMX W 2 B 3apyOeKHBIX JKypHalax (M3 HUX 1 crarks H3/[aHa B
JKYpHAJIE, AHAEKCUPYEMOM B 0aze Scopus).

Ctpykrypa U 00bém auccepraunmu./[uccepraionHas padoTa COCTOUT U3
BBEJICHUS, YETBIPEX TJIAB, 3AKIKOUYCHMS, CHUCKA WCIOJIB30BAHHOW JIMTEPATYPhl U
npuioxeHuit. O0wmuii 00bEM nuccepTaiuu cocrapiser 113 ctpanuil.
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OCHOBHOE COJEPKAHUE JUCCEPTALIUU

Bo BBegeHmm OOOCHOBBIBAKOTCS  AKTYaJbHOCTH M BOCTPEOOBAHHOCTH
BBITIOJTHEHHBIX JIUCCEPTALMOHHBIX HMCCIEAOBAHUN, NPUBOIATCS LEIW W 33Ja4H,
OOBEKT W MpPEAMET HCCICA0BAaHUM, TOKA3aHO COOTBETCTBHE HMCCIEAOBAHUI
OPUOPUTETHBIM HAMPABICHUSAM HAyKd W TEXHOJOruil pecnyOnuku. M3nararorcs
HAy4YHas HOBH3HA MCCIIEA0BAHUI M HAYYHO-PAKTUYECKAs 3HAYAMOCTh MOy YCHHBIX
PE3YyJIbTATOB, BHEAPEHUE PE3YJBTATOB MCCIEAOBAHUNA B MTPOU3BOJACTBO, MPUBOAATCS
CBEACHHs 00 ampoOaluy pe3ysibTaTOB UCCIECIOBAHUM M OMyOJIIMKOBAHHBIX HAYYHBIX
TPydax Mo TeMe AUCCEPTALMOHHON pabOTHI.

B nepgoii riaBe auccepraumm « CHHTE3, CBOIICTBA H COBPEMEHHOE COCTOSIHHE
o0j1acTeil MpUMEHEHUs1 MPOM3BOAHBIX MUPPOJIa» NOAPOOHO OMHUCAHBI PE3YJILTATHI
HAyYHBIX HCCIACAOBAHUI MO TEME, JaH aHajiu3 3apyOeKHOH M OTECYECTBEHHOM
mutepatypel. JlanHbie Obun 0000IIEHBI W MPOAHAIM3UPOBAHBI C HAYYHOH TOYKH
3peHus. CpaBHMBAs KIIACCHYECKUE METOJbl CHHTE3a NSATHUIECHHBIX a30THBIX
reTePOATOMHBIX TE€TEPOLMKINYECKMX coeanHeHni (MeToael KHopp, 'anu u [laan-
Knopp),uccnenoparensiMu MupoKko M3yUYeHbl TPOOAEMBI TUPPOJA U €r0 TOMOJIOTOB
U3 ALICTUJICHA U KETOKCMMA, AMHHOLIETOB, AllCTUJIICHA M @MUHOB, A TAK)KE 00JIACTH UX
NpPUMEHEHUs. B pe3ynbrare KpUTHYECKOrO aHaM3a OMyOJMKOBAHHBIX padboT ObLIA
OTNPEAEIICHBI LIENH U 33Ja41 UCCIIEA0OBAHMS.

Bo Bropoit rnaBe nuccepraumm «OO0BEKTbI W METOAbI HMCCJIEI0BAHUS,
(pU3NKO-XHMHYECKHE CBOICTBA BEIIECTB» M3JI0XKEHBI METOIbI, TPAMCHECHHBIC B
WCCIICIOBAHMSX, & TAK)KE CBEICHUS IO BBIOOPY CHIPbs. [IpUMEHEHBI COBPEMEHHBIC
METOMBl aHAJIW3a IJI OMPEACTEHUS COCTaBa, CTPYKTYPbl U (PU3MKO-XUMHUUYECKUX
CBOWCTB  CBIpbSi M  NOPOAYKTOB. BplOpaHa  Me€TOOMKA  MPUTOTOBIICHUS
10J1 Py HKIIMOHAITEHOTO Karajam3aropa VTS CUHTE3a nupposa 17}
0-KapOOKCUMETHIIIUPPOJIA, UX BAKHBIC (PU3NKO-XMMHYECKUE CBOWCTBA, aHanu3 [CP-
MacCC-CIIEKTPAIbHBIX METOJOB, METOAOB KOMOWHHMPOBAHHOI'O CBETOPACCESHUS W
ONTUYECKOM MHUKPOCKONMMHM O0pa3sloB NPUPOJHBIX OCHTOHUTOBBIX MOYBEHHBIX
KaTaJIn3aTOPOB CBBICOKOM AKTHBHOCTBIO B TETEPOLMKIIM3ALMA AUETUIICHA U AMMHAKA.

Tperbs rmnaBa guccepraunu «llosrydeHue W Hcc/iel0BaHHE  CBOWCTB
nuppoJia M  (-KapOOKCHMETWINMHPPOJIA» TMOCBAIEHA O00pa3oBaHUIO  psna
TeTEPOLMKIMYECKUX COCOUHEHMIA NHUppoja W3 MOHO- W OM(YHKIMOHAIBHOTO
NEPBUYHOTO CBIPbSl ,000CHOBAHO MPOXOKACHHE CJOKHBIX M MHOTOSTAMHBIX,
MOCJIENOBATENBHO MPOTEKAIIMX MPOLIECCOB YEPE3 ACTUAPATALMIO, U30MEPU3ALIUIO,
KOHACHCALMIO, JETUAPOUMKIN3AIUI0 W Apyrue stanbl. [[puHATO BO BHUMAHUE, 4TO
3TH MPOLECCHI OCYIIECTBISIOTCS MPU HAJTMYKAN KaTAJIM3aTOPOB ¢ NOJU(PYyHKIMOHAIb-
HBIMHA CBOMCTBaMH B MapoBOM (aze, mpu BHIOOPE KaTAIM3aTOPOB YUYMTHIBAKOTCS
CBOICTBA Ka)KI0T0 KOMIIOHEHTA MTPH 00pa30BaHUN UPPOJIA.

[Ipn cuHTE3e mMHMppoia W3 AUETHIICHA W aMMHaKa MCIOJIB3YIOTCS NOJU(YHK-
IUOHAJIbHBIC KATAJIM3aToOPbl, COACPXKALIME DIIEMEHTHI, HAIOJHCHHBIE dio -
opoutanamu (Cu'l; Ag*l; Au*?, Hg'? Zn*? ; Cd™ ; Pf? ; Ni’ u np.) Cpemu uux
KaJIMUH ¥ IMHK OOJIBIIE W3YyYEHBI B MPOLECCE TETEPOLMKIMPOBAHUS alCTUIICHA U
aMMHaKa, TMOCKOJIBKY OHHM SBIIIFOTCS OJHMMH W3 HauOonee HKOJIOTHYECKH
0€30MaCHBIX U JOCTYITHBIX 3JIEMEHTOB.
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B xome wccnemoBanuii, B pe3yabTare PEHTTEHOCTPYKTYPHOIO HM3YUYEHUS
n0JIM (PyHKIMOHATIBHBIX KaTaJIM3aTOPOB, MPOMOTUPOBAHHBIX (PTOPUAAMU KaaMHsl W
IMHKA, BO BpPEMsl MPUTOTOBJICHUS KaTaau3aTropoB (TOPUOOB LMHKA, KaaAMUs W
ATFOMUHHS — TEPMUYECKON 00paboTkoii, oOpasytorcs ruapokcudropuasl Cd(OH)F;
Zb(OH)F, AI(OH)F : AI(OH)F,, obecrneunBaromme BBICOKYIO KaTATUTHYECKYIO
AKTUBHOCTb MPU TEPMOOOPAOOTKE.

Pentrenorpaduueckne MCCIeI0OBaHWs MOATBEPKAAIOT BBICOKYIO AKTHBHOCTH
KaTaJnu3aTopoB B MONYaMOPPHO - KPHUCTALUIMYECKOM COCTOSSHUM — B COCTOSIHMM
XPaHCHUsT XMMHYECKHM CBA3aHHOH BOJbl. C  MOBBILICHUEM TEMIEPATY P
OTBEPKACHUA Kataim3aropoB oT 450 po 650 °C, nons KpucTalmMyecKod ¢asbl
YBEIMUMBACTCS, KOJMYECTBO XMMHYECKA  CBS3aHHOW BOABI  YMEHBINAETCH,
TUAPOKCH(TOPUIBI PA3IaratoTcs, a yAeJIbHas MIOMAAb MOBEPXHOCTH U AKTUBHOCTH
KaTaJn3aropa CHUXKACTCS.

OKCIIEPUMEHTBHl  MOKA3aJIM, 4YTO B COCTABE KaTaau3aropa Hapsay C
THAPOKCH(PTOPUAAMHU LIMHKA, KaAMUs U amtoMuHus conepxkurcs 3,0 - 5,0 % wmacc.
okcaoB nwmHKa, Xpoma (I1I) m xkenesa (IIl), mx HanMMUMe YKA3bIBAET HA BBICOKYIO
AKTUBHOCTb U CTAOMIIBHOCTD B CHHTE3€ TETEPOLMKINYECKUX COCTUHEHUI.

Tabnuna 1
CocraB MNPUTOTOBJICHHLIX KAaTaJIM3aTOPOB
Y cioBHbIE
Ne Cocras katanuzaropa, Macc. %o 0003HaYECHHUS
KaTaJM3aTOPOB
1 | ZnO -20,0; Al203-80.0 HHA-1
2 | CdF2-10,0; Cr203-10,0; Al203-80,0 KXA-3
3 | CdO-10,0-11,0; CaO-41,0-45,0; P>0s-43-45,0 KK® (canoar)
4 | CdF2-3,0; Zn0-15,0; AlF3-2.0; Al,03-80,0 KIIdPA-2
5 | CdF2-5,0; Zn0-10,0; ZnF>-5,0; Al,03-80,0 KIH®PA-5
6 | CdF2-10,0; Zn0O-10,0; Al,03-80.0 KIIA-10
7 | CdF2-20.0; ZnF>-5,0; Al,03-80.0 KIIA-5
8 | CdF»-20.0; AlF3-5,0; Al»03-85.0 KAA-25
9 | CdF»-10,0; AlF3-10,0; Al203-80,0 KAA-20
10 | CdF»2-15,0; CoF2-5,0; AlF3-5,0; Al203-75,0 KKAA-25
11 | CdF»2-15,0; AlF3-3,0; Al203-82,0; KAA-18
12 | CdF»2-10,0; CoF2-5,0; AlF3-5,0; Al203-80,0 KKAA-20
13 | CdF»-18,0; AlF3-5,0; Al203-77,0 KAA-23
14 | CdF2-15,0; Zn0-3,0; Al,03-82.0 KIIA-18
15 | CdF2-5,0; Zn0O-5,0; Cr203-5,0; Fe203-5,0; Al203-80,0 KIX®-20
16 | CdF2-10,0; Cr203-5,0; ZnO-5,0; Al203-80,0 KXII-20
17 | CdF2-15,0; CoF2-5,0; AlF3-5,0; Al203-75,0 KKA-25
18 | CdF2-15,0; AlF3-3,0; bentonur-82,0 KAB-18
19 | CdF»2-10,0; ZnO-5.0; Fe;03-2,0; bentonut-80 KIPB-20
20 | CdF2-2,0; ZnO-3,0; Cr203-3,0; Fex03-3,0; Al203-89,0 KIX®-11
21 | CdF2-10.0; Zn0O-5,0; ZnF2-3,0; Fe203-2,0; bertonut-80 KIIIFB-20
22 | CdF»-3,0; Zn0O-5.0; Cr203-3,0; Fex03-5,0; AlF3-3,0; benToHuT-8 1 KIIXFAB-19
23 | CdO-5,0; Zn0O-5,0; Cr203-3.0; Fe203-3.0; AlF3-5,0; bentonuT-79,0 KIIXFAB-21
24 | CdF2-10.0; Zn0O-10,0; benronur-80,0 KIIB-20
25 | CdF2-5,0; ZnO-5,0; Cr203-5,0; Al203-80.0 KIIXA-20




Peakuus oOpa3oBaHusi TUPPOJIA COCTOUT U3 HECKOJBKUX BIIEMEHTAPHBIX CTAIni
(meruapataums, HM30MEpU3aluMs, KOHACHCAUMWs, ICTUAPOLMKIM3auuss u ap.). M3
JUTEPATYPBl U3BECTHO, YTO 3TH 3JIEMEHTAPHBIE CTAAUN MPOUCXOAAT B MPUCYTCTBAA
KaTaJn3aTopoB, COACPKAIMX UMHK, KaAMUH, XPOM, KEJIE30 U IPYTHE.

B nensx onpeneneHusi cOCTaBa HOBBIX CTAOMIIBHBIX KaTalM3aTOPOB C BBICOKOH
AKTUBHOCTBED ~ JUISl CHUHTE3a TETEPOLMKIMYECKUX COCIMHEHWI W3 MOHO- W
OM(YHKIIMOHAIBHBIX COCAMHEHUI B MapoBOi (pase ObLIO MPUTOTOBICHO 25 00pa3LoB
Karaau3aTopos (Tadm.1).

Hekoropeie ~ (M3MKO-XMMHMYECKAE M OSKCIUTyaTAllMOHHBIE  CBOWMCTBA
NPUTOTOBJIEHHBIX KATAIM3aTOPOB MPUBEACHBI B Ta0M.2.

Tabnuia 2
DU3NKO-XUMHUYECKHUE U OKCILTyaTaluOHHLIC CBOMCTBA IIPUTIOTOBJICHHBIX
KaTaJin3aTopoB
CpaBHu- Cpox

Mexannueckas | aKTUBHOCTH IIpeasapurens

Ne Karamuzatop oAb MPOYHOCTE, hite} TpoayTasHOCTS, Has CHIPBECBAS

HOBerZ_ Mlla pereHepanun r/kr at-nac. KOHBepcHs, %o

HOCTb, M°/T uac

1 | mA-1 96,3 - 480 42.0 62.0
2 | KXA-3 i 3.62 52.0 50,3 66.0
3 | KK® (mpom.) | 112 3.20 28.0 61,0 70,0
4 | KIIDA-2 120 42 80.0 71,0 82.0
5 | KIIDA-5 165 4.6 96.0 76.0 85.0
6 | KIIA-10 156 4.8 72.0 68.0 87.0
7 | KIA-S ] - 480 420 78.0
8 | KAA-25 157 4.0 52.0 386 70,0
9 | KAA-20 ; 38 36,0 47.0 61,0
10 | KKAA-25 110 5.1 56.0 64.0 72.0
11 | KAA-18 128 45 480 71,0 68.0
12 | KKAA-20 174 4.0 52.0 740 72.0
13 | KAA-23 143 4.6 480 68.4 72.0
14 | KITA-18 128 43 480 72.0 68.0
15 | KITX®-20 165 47 96.0 802 75.0
16 | KXII-20 156 5.1 72.0 832.0 78.0
17 | KKA-25 110 5.0 10.0 68.0 82.0
18 | KAB-18 128 5.6 96.0 84.0 80.0
19 | KII®B-20 176 72 72.0 84.0 85.0
20 | KIIX®-11 112 6.1 96.0 102.0 90,0
21 | KIIIIFB-20 ] 4.0 480 76.0 75.0
22 | KIIXFAB-19 ] 42 36,0 54.0 64.0
23 | KIIXFAB-21 ] 4.6 36,0 420 61,0
24 | KIIB-20 ] 42 22.0 35,0 56.0
25 | KIIXA-20 184 8,2 144 130 91,0
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B xome wuccnenoBaHuil M3y4YaATUCh XUMUUYECKHUE MPOLECCHl KATATUTUUYECKUX
peakiuii, MNPOTEKAIUX BHYTPU peakTopa - aacopOnus, BO3JACHCTBHE Ha
MOBEPXHOCTh  Karajausaropa,  AccopOoumsi.  Mcmonab3yemble  IreTEpOreHHbBIC
karaam3atopel  (LIXA, KPXA) gBnstoTcs MOPUCTON NOBEPXHOCTHIO. ['€TepOreHHbIe
peaKlMy aleTUIeHa M aMMHaka MPOMCXOASAT OYEHb OBICTPO, CyMMa CKOPOCTEM
npollecca Karajansza UMEeT MECTO B mu(@y3uu pearcHTOB B MOpax KaTajiu3aropa, a
TaK)Xe BO BHYTPEHHUX 0OJISICTSIX quPy3un.

Tabnuna 3

HN3meHeHnne 3aBUCHMOCTH BbICOTBI CJIOSI KATAJIM3aTOPa OT YPOBHSI KOHBEPCUH

aneTtu/ieHa B uHrepsaJjie temmnepatyp 340-440 °C. Karanuzatop Ne25. Peakrop dxl =
20x1500mm;V = 140-150 yac™!

e BrbicoTa ¢/1051 0T BepxXHeil TOUKH peaKTopa, YpoBeHb KOHBepCHH
B MM aueTusgeHa, %

1 400 41,0

2 600 57,0

3 800 76,0

4 1000 86,0

5 1200 92,0

6 [Ipu BRIXOJE W3 peakTopa 96,0 - 99,0

BHyTpeHsis TOBEPXHOCTh MOPUCTBIX 3€PEH KAaTaau3aTropa MOKET COCTaBISTh
99% oO0mel mIomanM NOBEPXHOCTH Karaau3aropa. CMEIICHHE BEIIECTBA B 3€PHAX
Karanusaropa onpenenserca 3pPekTuBHbIM Ko3(ppuurenTom 1uddy3uu, a BIUsIHHE
AllCTAJICHA U aMMHAKa HA KaTAIMTUYECKYHO PEakUuio onpenensercs 3(pPexTuBHON
KOHCTAaHTOH CKOPOCTH (3THM KOHCTaHThl OJIMHAKOBBI MO pa3Mepy 3€pHa
Karaju3aTopa).

Takum o00pa3oMm, H3yyeHa KHWHETMKA TMpolecca TMONyYeHHs Nuppoia W3
alleTWJIEHAa W amMMmuaka. Pa3paboTaHbl KagMHEBBIE KaTraau3aTopbl C (TOPUAOM
ATFOMUHHMSL, 100ABIEHHOIO B KAa4€CTBE MPOMOTPA, (POPMUPYIOLIErO CEIEKTUBHOCTD
oOpa3oBaHMsl NHUPpPOIa. YCTAHOBJICHHBIE MAHHBIE TOKA3bIBAKOT, YTO BHYTPEHHSS
i Py3us HE BIMSIET HA HAOMIOJAEMYH) CKOPOCTh pacxojia aleTuiicHa. M3ydeHo
BIIMSTHUE COCTABA Karajau3aropa Ha NOPOAYKT 00pa30BaHWs MNUPPOJA, BKIKOYAs
OPUPOAY sApa - HOCHUTENS, TEMIEPATypy PEakUuh, COOTHOLICHUE WCXOAHBIX
pearcHTOB M OOBEMHYK) CKOPOCTh mepeHoca. [lonmydeHHBIE PACUETHBIE JAHHBIC
NOKA3bIBAKOT, YTO B PACXOJHON pEAKUMM AUETWIICHA OTCYTCTBYKOT BHYTPEHHHE
¢ y3uOHHBIE OapbEPHI.

Cunmes 0-KapOOKCUMEMUINUPPOIA C 2PUPOM OUAZ0YKCYCHOU KUCTIONbL.

B xoae wmccnenoBaHuwii mepBOHAYAILHO OBLIM CHHTE3WPOBAHBI MUPPOS U €T0
METWII-, JUMETHI- W JTHITOMOJIOTH. Jlns  cuHTE3a NPOU3BOJHOTO  O-
KapOOKCHMETHIIA, MOTYYEHHOTO MAPPOIIA, ObIITM U3YUYEHBI PEAKLMHA a30COCAMHEHUS K
3(upy IMA30yKCYCHOM KUCNOTHL. Peakuuio nuppona ¢ 3QUpOM AMA30YKCYCHOM
KHACTOTHI TpoBoArSM B uHTepBasie 0 - 10 °C, Takum 06pa3oM OblTM MPEAOTBPAILCHBI
KOHKYPEHTHBIE PEAKLMK, NPOTEKAIOIUE MPH BBICOKOH TEMIEpaType, peakuuu
BTOPOl KapOOKCUMETWJILHOM TpynNmbl Ha KOJbLE, PEaKkUus Ha aroMe a30oTa B
NUPPOJILHOM KOJible. (CXema peakmu CeTyoast:
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Y4KyH B3AT W3 pACTCHHMA M SBIAETCS MNPOAYKTOM HA OCHOBE MPOM3BOJHBIX
NOJIMITPEHOA.

Hama uene - onpenenuts CBOMCTBA M KOHLEHTPALMIO MOJYYEHHOTO aibQa-
KapOOKCHMETUINUPPOia Ui aKTUBAUMM POCTa pacTeHuid. Jlns 3Toro 3epHa
NIICHALBI 3aMAaYABAIM B BOJHBIX PACTBOPAX C Pa3jIMYHOM KOHUEHTpauueil anbda-
KapOOKCUMETUINMPPoaa Ha 16 4acoB, a ceMeHa OrypLoB - HAa 6 4acOB. DHEPIUIO
MPOPOCTAHUST CEMSIH OMPENEISIN Yepe3 2 CYTOK, a uepe3 5 U 7 JHEH -10 JUIMHE
KOPHEH 1 cTeONei.

HcnpiTaHus CBOWCTB aKTHBALMKM POCTA PACTEHUI MPOBOAMINCH B CIEAYOLIEM
cocraBe: KapOokcumetunnuppona B umctom Buae (I1I1-1), ampda-kapObokcumeThI-
nuppost + YukyH B cootHomienun 1 : 1 (III1-3), anwbda-xapOokcumeTHImuppos +
VYukyH B cooTHotuienuu 2 : 1 (I1I1-5).

[Toy4yeHHBIE pPE3yJIbTAThl MOKA3BIBAOT, YTO alib(a-KapOOKCUMETHINUPPOS B
yuctoM Buae (III1-1) oka3wlBaeT akTMBHpYIOLIECE ACHCTBUE HA POCT PACTCHUN B
onHOM none m3 aecartu TeicsiyHbIX (0,0001 %), poct oboux 00pa3LoOB ATUHEE, YEM
IIPU KOHTPOJIE, MPOPOCT mueHuLbl Ha 34,4%, a mpopocT ceMsH orypua- Ha 28,6%
Onpeneneno, 4ro KOpeHb Mpopociueii mueHnnbl Obu1 Ha 35,4 % AJMHEE KOHTPOJIA, a
JuHA Tpaebl HA 28,5%. KopeHb ceMsH orypua Ha 32,6% mirHee o0pasna, a TpaBsl -
Oonbiie Ha 15,6%. OnpenencHo, 4To Pe3yJbTaThl MO CPABHEHHIO C STAJIOHHBIM
penapaToM YUKyH OTIIMYAKOTCS HE CIUIIKOM MHOTO.

Ha ocHOoBaHMM pe3ysIbTaTOB ONBITOB OBUIO NOKA3aHO, YTO aib(a-KapOOKCH-
meTwmuppo B unctom Buze (I111-1) oGnagaet akTMBUPYOIUME CBOMCTBAMH pOCTa
pacTeHMil B COOTHOIICHUH OJHOW JOJM U3 AecATH ThICsuHbIX (0,0001 %).

B derseproii rmaBe  guccepraumu  «IIpom3BoacTBO  mupposa M
0-KapOOKCUMETU/INUPPOJIa» ONUCaHA MPUHLMIHAAIBHAS TEXHOJOTMYECKas CXeMma
NOJTyYEHUSI TUPPOJIA U 0-KapOOKCUMETHIIIUPPOJIA.

A. OCHOBHBIE 3Tarbl:

1. IIpuroroBieHre BO3ACHCTBYIOIIEH CMECH.

2. Kongencanus BO3ICHCTBYIOMIEH CMECH M CUHTE3 MUPPOIIA.
3. Pextudukanms karaamsara.
4. Peakuuss a30CO€IMHEHUST TMUPPOJIA C STHJIOBBIM 3(PUPOM AMA30YKCYCHOH
KHACITOTHI.
b. BecnomorarenbHbie MPOLIECCHI:
1. TToaroToBka Karaausaropa.
2. PereHepanus Karanmsaropa.

PacueTHOE KOJIMYECTBO aMMMaka W alleTHJIEHA NOPOIMYCKAETCsl  Yepe3
HarpeBaTelld 10 3aJaHHOM TeMreparypbl B rasronaépax go 270-300 °C. Cmech
HArPETHIX Ta30B MPOIMYCKAETCS Ye€PE3 MOBEPXHOCTh KATAIM3aTOPa, PA3MELICHHOTO B 5
peaktopax. PeakTop mpeacrapnseTr co00l yCTPOWCTBO BEPTUKAIBHOTO CTPOECHMS,
konpua pawmumra a0 30% pasmepom 10x10 u ocTtasibHAas 4YacTh 3aMOJHACTCA
Karaau3atopoM. Korjga peaknuMoHHas CMeECh, MPOXOASIIAs 4YEpe3 IMOBEPXHOCTH
KaTajan3aropa, OXJIAKAACTCd B TEIUIOOOMEHHUKE, a JKUAKAs OPraHuveckas 4acTb
HANpaB/IsICTCS.  HA  CTAAUI0  PEKTHPHUKANMM, HENPOPEarupoBaBIIME  Ta3bl
BO3BPALIAOTCS B LIUKIL.
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teucHue 15-20 munyT. [I0 OKOHYAHWM OTACIICHUS A30Ta PEAKIUOHHYK) CMECh
HarpeBaroT B TeueHue 15 muHyT. I[lopaskeHHYO0 Maccy (QUIABTPYIOT U OTAENSIKOT OT
MenHOro nopomka. [IpoayKT peaknuu, MpoXoAsIIuid yepe3 PUIbTp, OXJIAKAACTCS,
OpH 3TOM  O-KapOOKCUMETWINMMPPOJI BhIMAgacT B Kpuctauel. [luppon u o-
KapOOKCUMETUINUPPON Pa3JCIsitoTcsl Ha (uiabTpax. 3areM TOTOBBIA MPOAYKT
IPOMBIBAOT CHAYaJla STUJIOBBIM CIIUPTOM, 3aT€M TUMETWI3(PUPOM U OTIPABISIOT HA
YIAKOBKY.
Takum o00pa3oM, HaOmwgaeMbiii 3PPeKkT OT opraHu3zanuvu MPOU3BOACTBA (-
KapOOKCHMETUINUPPOIa (Ha OJHY TOHHY IPOAYKTa)
cocrapisier  2-0 = 70000 - 35006,39 = 34993.61 § (CILIIA)

lNomoBas »koHOMMYeCKass H(PPEKTUBHOCTL OT NPOU3BOACTBA 1 TOHHBI

IPOAYKITHH
coctapiisieT D0 = 34993.61-10500= 367432905 cymos.

SAKVIIOYEHUE

1. PexoMmeHIOBaH cOCTaB MOJM(PYHKIMOHAIBHBIX KAaTaIU3aTOPOB HAa OCHOBE
OKCUJIOB METAJJIOB, HamonHeHHbIX d'°- opOuTamsMu, Ui CHHTE3a MATHUIEHHBIX
reTEPOATOMHBIX TETEPOLMKIMYECKUX COCAMHEHHMIA a30Ta C LEJCHANPaBICHHBIMU
WCCIICIOBAHUAMH 10 Ppa3paboTKe YIOOHBIX, MATOCTAAMHHBIX METOJOB MOJYYCHUS
COCIMHEHNI MU PPOJIBHOTO Psijia ¢ 3aJaHHON CTPYKTYPOil.

2. OnpeneneHo 00pa30BaHUE CJIOKHOTO COCTaBa C COAECPYKAHMEM OCHOB
AUETOHUTPUIIA, THAPPOJA, NMHUPUAMHA NPUA NPONYCKAHWM aUETUJICHA YEpe3 CJOoU
KATaJIM3aTOpOB TMPH BBICOKMX TeMmIeparypax. [IpemiokeH MeTon pasAciieHUs
00pa30BaBIIMXCS BEMICCTB U JaHbl PEKOMEHJALMH IO 00JIaCTAM UX TPUMECHEHUS.

3. HccnepoBanbl  mpomecchl  NOAYYEHUs — anb(a-KapOOKCUMETHIUPPOIIA
ITOCPECTBOM PEAKIIAN a30COECIUHEHNS MTUPPOJIa ¢ HATPUEBON COJIBIO XJIOPYKCYCHOM
KHACTIOTHI U TUA30YKCYCHOM KUCIOTHI C 3THIOBBIM 3QupoM. CTPyKTypa NOJYyUYEHHOTO
anb(akapOokcumeTunupposia nokazana merogamu MK-, [IMP-cnekTpockonuu u
XPOMATO-MaCC-CIEKTPOCKOIIHH.

4. PeKOMEHIOBaH PEaKkTOp Ulsl MPOMBILUIEHHOTO CHHTE3a MOJIyYEHUs MUPpPoia
U €ro NPOM3BOJHBIX, HCXOIS M3 PE3YJbTATOB JTAOOPATOPHBIX SKCIIEPUMEHTOB,
OamaHca MaTepualioB, PacxXo/a ALCTUICHA, AMMUAKa U AMUHOB HA BXOJIE B PEAKTOP U
BBIX0/Ia TPOAYKTOB PEAKLMHU U3 PEAKTOPA.

5. PEKOMEHI0BAHO MCITOJIB30BAHUE MPEINAPATA, MOJIYYEHHOTO HA OCHOBE NUPPOJIA
W €ro MPOU3BOJIHBIX, 00JAJAIOMIET0 CTOCOOHOCTHI0 AKTUBHPOBATh POCT PACTEHUIA, B
koHueHTpauuu 0,0001 % , Ha OCHOBaHHMM TOTO (PaKTa, YTO POCT y 3€PHA MIICHULIBI
ObuT Ha 24,3% BBILIE YEM Y STAIOHHBIX, & Y CEMSIH orypua -Ha 15,9%

6. PekoMEHIOBaHAa TEXHOJIOTHS MPOM3BOJACTBA  (O-KAPOOKMCMETHIINUAPPOIIA,
MOCPEACTBOM  TETEPOLMKIMPOBAHMS  ALCTWIIEHA M AaMMHMAaKka 10 PEaKLHH
azocoemMHeHuss  mupposa.  [lomcumrano, 4TO  romOBas  OKOHOMMUYECKAs
3(pPEeKTUBHOCTL OT MPOU3BOJACTBA O-KapOOKUCMETHINUpposia OyJeT COCTaBIATh
367432905 cymoB.
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INTRODUCTION (the abstract of PhD thesis)

The aim of the research work is to provide a production technology pyrrole
derivatives, which are set in advance structure, identification of areas of application.

The object of the research work is pyrrole and its derivatives synthesized on
the basis of metal oxides and fluorides, acetylene, ammonia, a-carboxymethylpytrole
based on pyrrole, plant growth stimulants.

The scientific novelty of the research:

The composition of polyfunctional catalysts based on metal oxides, d10-orbital
fillers, for the synthesis of heterocyclic compounds with five-membered nitrogen
heteroatoms have been studied;

the formation of hydroxyfluorides Cd(OH)F, Zn(OH)F, Al(OH),F and
AI(OH)F; as a result of the promotion of the composition of the affected masses by
cadmium and zinc fluorides was proved by X-ray method; selectivity in the synthesis
of pyrrole derivatives has been substantiated;

the effectiveness of azo compounds (yield-84%) 1in comparison with
carboxymethylation (yield-56%), as a result of comparing the reaction of pyrrole with
ethyl ester of diazoacetic acid with monochloroacetic acid has been proved,;

the preparation based on pyrrole and its derivatives has the properties of
activating plant growth at concentrations of 0.0000001%; it 1s substantiated that, in
comparison with the standard, the growth of wheat seeds 1s 24.3% higher, and that of
cucumber seeds is 15.9% higher has been determined;

the structure of a predetermined technology for the production of pyrrole
derivatives has been created.

Implementation of the research results. Based on scientific results obtained in
the production and use of plant growth stimulating agents based on pyrrole and its
derivatives synthesized by metal oxides and fluorides, acetylene, ammonia:

pyrrole and its functional derivatives as a drug that stimulates plant growth have
been introduced into practice in the horticultural farm “Khusnitdin Obod Fayz” in
Tashkent region (Certificate of the Ministry of Agriculture No. 14-3060 dated July
13, 2020). As a result, at a concentration of 0.0001% alpha-indolyl etalon made it
possible to obtain a preparation with a seed oil content 24.3% higher than in acetic
acid.

the carboxymethylation product of pyrrole-alpha-carboxymethylpyrrole has
been introduced into practice at the “Khusnitdin Obod Faiz” horticultural farm in the
Tashkent region as a drug that stimulates cucumber seeds (Certificate of the Ministry
of Agriculture No. 14-3060 dated July 13, 2020). As a result, it became possible to
produce a drug that stimulates plant growth in a concentration of 0.0001%, which
increases the germination of cucumber seeds by 15.9% compared to the standard.

The structure and volume of the dissertation. The dissertation consists of
introduction, four chapters, conclusion, list of references and appendixes. The
dissertation consists of 113 pages.
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