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KHUPUI (10KTOPJIUK AUCCEPTANMACUH AHHOTALUNACH)

Juccepranuss MaB3YCMHHUHI Jo0Ji3apOoauru  Ba 3apypatu. CaHoaTu
PUBOKJIAHTAH JaBiaTiiap Takpubacura Kypa, pecypCTeKaMKOPIUK OapKapop
PUBOKJIAHUIIHUHT aCOCHUW MapTiapuaaH Oupuaup. by TeHaeHIms ¥3 EKUIFH-
MUHEpaJl XOM-alléapy 3axupacura sra Oyiran pecrmyOIukaMu3 - KOpXOHaJIapuaa
XaM, UIUIad YMKApHII cCaMapaJopIUTrMHA OMIMPHUIIIA XUCOOTa OJTMHMOK/IA.

byTtyn aynéna Hedt Ba raz coxacuaa XxomM-ali€Hu Ka3uoO OJIMII, cakJalll, Kaita
WIUIa Ba Tanmmipia Oyr-xaBo apamanmManapugaru (BXA) mact xapoparia
KaWHOBYH YTJIEBOIOPOJIAPHUHT OYFIaHMIIAAH HYKOTHIUIINA COOUp OYIMOKAa.
byfnannmnan MyKOTWIMIIMHA KUCKAPTUPHUIL EKWFU PECYPCIAPUHU HKTHUCOJ
KWIMIIHUHT siIrOHa e4yuMu O0yimO, maxcynotr unuiad uukapwmnmuad 20 % ra
KYTapuiauimra UMKoH Oepagau. KOkopua kaij 3Tiirad MacaiajapHu XaJl 3THIII,
HadakaT UKTUCOTra, 0K arpod-MyXUT Ba aXOd CATOMATIUTHHH SXIIUIAIITa
XaM xu3Mmar Kunanu. PesepByap ra3z Oyuumruman BXA armocdepara unku6d
KeTulm cabamu uykotuiu coaup 6ynaau. LyHuHT yuyH, EKUIFU OyFJIaHUILIMHU Ba
EHFUH OJIIMHU OJIMIL )KMXO03JIApUHU YpHATULI 10713ap0 Macana 0yaubd KenMoKaa.

Panrmm merammyprusiga UIDIaTAIAIUTaH UMIIOPT YPHUHA OOCYBYM PEareHr,
COpOGHT Ba yjap caMapaJOpJUTHHU OIIMPHUII XaM KUIAAAA MyamMmo OViuo,
MaxaUTMIIAIITUP UL TEXHOJIOTUSICUHA PUBOKUATA TYPTKHU O Va .

OnManMK TOF-KOH  METaLTyprusi KOMOWHATH (Omammk  TKMK)
akusinopank skamustura (AJK) xapanum mucHu 6oriutnin (adpukacuga (MbD)
MUC-MOJMOJIeH pyda GaoTauscu KYOUPTUPTUYIApH, YrieBoaopon OyF
peKynepauusicu y4yH aKTUBJAIITUpWIraH Kymupra Ttanad karra. Hopaup
Metaiapau Kaita unuiam nexuga (HMKII) sca MomOaennu caHoat MaxcyaoTH
KYIOHJMCHUHU UIIUIA0 YMKapuiga, Mo KOHIIEHTpAaTHHU JOHAIOpJaliaa caMmapagop
OOFJIOBUYMIIAD MabJIyMIIMTUTa KapaMacaaH, KaoJuH MILIATWING, 3CKUPUO KOJIraH
TEXHOJIOTUK cXeMa/laH (Poi1anaHnIMOKAA.

ANTHO YTuiaraH MaTtepuauiap KOJUIOMA-XUMHK areHT Oyiub, rereporeH
TU3UM/JIa TIpoLlecC peryisTopu xucobnmanagu. CUpT Xoaucagapyu Ba MyBO3aHAT
xonaty, ynap ¢aza ypracuaarud uerapajga axpaTwiraH KOMIIOHEHTJIApW SIHTU
COpOEHT pecypc TeXKaMKOp TEXHOJOrus, HepThb Ba Tra3 CcaHOaTdh, XamJa
METaLTYpTUs Y4yH cUpT (paos1 Moaaanmapra acoc 0yiau.

Maskyp JHCCepTaIHs TaAKUKOTH V36eKkncTon Pecmrybmikacu
[Tpesunentununr 2008 vni 15 utonib NelIK-916 connmu «MHHOBaLMOH Joiinxanap
Ba TEXHOJIOTHSJIAPHU HOUIA0 YMKApUIITa TATOMK STULIHM parOaTIaHTHUPHUII
Gopacuiard KylmMM4a dopa-Tagbupiap TYFPUCHIa» KapopH Ba Y3GEKHCTOH
Pecnyomukacu Ilpesunentununr 2010 vivn 15 nexadbps [1K-1442-conmm «2011 -
2015 iimmmapna V36ekucToH PecryGnMKAcH CaHOATHHM PUBOXJIAHTUPUIIHMHT
YCTyBOp WyHanmuuuiapu Tyrpucuaa kapopu xamaa 2014 itun 4 dpespans [1K-2120-
comm “2014-2016 iwmnnmapna Taii€p Maxcynotiap, OymioBun OyioM Ba
Marepuariap WNrad YMKApUINHN MaxXaudaamTupuim Jlactypu TyFpucuaa’Th
Kapopiapuaa OeiruiaHrad BazudanapHu MyaisiH Japaxajaa Oaxkapuiura xu3mar
KUJIa .



TagnkKMKOTHUHT pecny0/nKa (aH Ba TEXHOJOTHSJIAPH PUBOKIAHUIIMN -
HHUHT YCTYBOP HyHAJIMUUIapura 0orauKauru. Juccepramus TaqkukoTy (aH Ba
TEXHOJIOTHSAJIAD PUBOXJIAHUIIMHUAHT KyWMJArd YyCTYBOP WyHAIMILIApUra MOC
paBuma Oaxapwirad: [laBmar wimwmii-rexauk nactypu JIAT/I-13. «Exumru-
MUHEpaJI-XOM all€¢ pecypciapuH{ W3Jall, KAIUPHUII, Oaxojail, Ka3uld OJMII Ba
KOMIUIEKC PaBHILA KaiTa MILIALI, TOF-KOH CAHOATH MaXMyacu YMKWHIWJIApUHU
KaliTa MDAl Xamja yiaapjaH (poiJanaHuIIHUHT caMapagop yCyJUIlapuHU uiuiad
yukui Ba 7. «Kumé texnonorusinapyu Ba HAHOTEXHOJIOTHASLIIAP» .

Juccepramust MaB3ycH Oyin4a XopHKA WIMHKA-TAAKMKOTIAP IHAPXH.

Hedt Ba ra3 caHoarmpa EKWIFMHU TeXalll Macajajapu, YIrieBOIOPO/T
OyfJIapuHUHT KyMUpP copOeHTIIapuaa ajcopOouusiiam xKapa€Hiapu, yrieBoaopo.a
OyfiapuHM ynuiad KOJIMII Ba peKynepanusiall, pe3epByapliapia CakjilaHaéTran
HepT MaxCyNOTIAPUHUHT OyFIAHUIIMIAH YTJIEBOJOPOJIAPHUHT WY KOTUIHIIN
KaTop 4YeT 3J1 YHHBEPCHUTETIapH Ba WIMHI Mapkasniapja xymnaaad, Melbourne
School of Engineering, The University of Melbourne (Asctpamus), Chemical and
Biological Engineering, The University of Maine (AKII), Department of
Chemical Engineering, University of New Brunswick (Kamaga), Gdansk
University of Technology faculty of Earth Sciences (Morbwia), University of
Silesia (MNorblwa) 1apaa KeHr KaMpOBIIM WIMHUN TAAKAKOTIAP 010 OOpHUIMOK/IA.

JKaxoHHUHT PUBOKJIAHTaH MaMJIaKaTJIApUHUHT HY(Y3JM YHUBEPCUTETIApH
Ba WIMHMA Mapkasjapuaa 5SKOJOTHK TO03a, PECYypCTeXaMKOp aacopOuus
TEXHOJIOTUSIJIADUHU  PUBOXKJIAHTUPUII OpKAIM WIMHAKA Ba aMajvil HaTWKaiap
OJIMHTaH, >KyMJIQJaH, aacopOIMsi MyXaHAUCIUK JadopaTopuscHia CYIOKIUK
apanaimManapuaad ra3 axparu6 osmmmrad (The University of Melbourne
(ABcTpaymus)); CYIOKIHK Ba OyF (azacu ajicOpOIMOH TH3UMH/IA H30MEP OPTaHUK
moamanapuu auddysus xomucagapu yprauwirad (The University of Maine
(AKI)); HaHOFOBaK MaTepUAUIAPHUHI F03a XapPAKTEPUCTUKACH,  YIJIEPOJI
HAaHOTpyOKaJlapu  Ba  YJapHUHT  CHUHTE3W, aicopOuus  kapaCHJIapuHU
MOJICJUIAIITUPHUIL, Ma3Kyp TH3UMJA Ta3JIAPHUHT KPAIUIL aJCOpOUUACH Ta3
MeMOpaHamapu IIYHUHTJEK, MaccayTuIl KapaCHiaapyu WIDIa0 YHKWITaH
(Department of Chemical Engineering, University of New Brunswick (Kanana));
cupt-haon moaaamap (COM) HUHrT KUMEBHMHA TY3WIHMINM Ba YJIAPHUHT CaHOAT
MHKECHJA HWIUIATHII COXAJapu XamJa VYJIApHUHT camapaJopiiurd KyWHjaaru
xapaCHmapra  OOFJIMKJIMTH — aHUKJIAHTaH:  XYJUIAHWIDIMTH,  KYTUKIWIWTH,
smynerupiam xoccacu (University of Silesia (Morblua)), muc Ba MonmbaeHHH
pyaamaH KadTapum Ba (QroTammsara KyJUlamga KYIOUK  XOCHJI  KAJIYBUH
apanamManapaal  Goimganann0d Moxaepuusanus kwmmiran  (Akita  University
(Anonwus)).

byryarn kyHma aynéna yrieBojopoa OyfFiapuHM — yIpiad KOJIMII Ba
pekynparusiian, COM JapHUHT KUMEBUM TY3WIMILIM Ba CUHTE3W, KYMHUK XOCHJI
KWJIHILL, MUC-MOJMOJIEHIN pyAaHu (IOTalMoH OOMMTHUIL, pPECYypCTEKAMKOPIIUK
y4yH KUMEBUM areHTJIapHU UIUIATHIL, pyAJapHA JOHAJAOpJAIl  Y4yH
OOFJIOBUWIAD HWILIA0 YHMKHUII KaOW YCTYyBOP HWYHAIMIIIIApIAa HIMHI-TaIKUKOT
unuiapu oaud 6opunmMoxa.
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MyaMMOHUHT YPraHWJIraHJIUK JapamKacu.

Ymby MaB3yra ou copOuus HazapusicuHu Y36ekuctoHza Mymunos C.3.,
Paxmarkopues F.VY. nap puBoxiantupaunap. EHrun et maxcynoTIapUHUHT
copbuusicuau amanuii acnekiapu Ownan Psi6osa H.JI. miyrymnanran. Munepan
aucrepc TH3UMIApHUHT Oapkapopsmruan COM napHu aacopOIMoH KaTiaMIapHu
Oaxomjamgard YpHUHU Axmenos K.C., ApunoB 3.A., Xampaer C.C.,
ArzamxomxkaeB  A.A., AOaupaxumoB C.A. map Yypranumrad. Hedrtau
CcTa0MIM3auMsUIAHUAT - gucnepce TusuMmugarn COM japHuM KailTa unuiamnra
nynantupum 6yiinmua AmuHoB C.H., AmumoB A.A., Xamunos b.H., Hapmerosa
I'.P. map wivwuii n3naHumnuiap oJmb OOopHIITaH.

PesepByapiap/ia TOHTOH OpKIM EKWIFUHU OYFJIAHUII TEKaMKOPJIUTH
MyaMMOJIapUHU Xan Kuiuii ownad PecriyOmukamuzaa Camuxos T.I1L, Dumypoios
O.A., ®@arxueB H.M. nap kepaMUK KOHCTPYKIUSJIU €Tapju MYCTaXKaMJIMKKA 3ra
Oynmaran wunuadManapad Takmud otauiaap. CrapkoB M.B. Yomosm I'.C.
AdanacreB B.A. nap ToMoHHaH OOIIKA yCY OpKAJIM €4MMUHU TOMJIM TIOHTOHJIAp
OpKaIM PHUBOKJIAHTUPHUINTa XapakaT KWwIMIrad. by Tumpgarm edmmiap Xam
pe3epByapyiapia TOM HMOHTOHHUHT KHMIIAHHUO KOTHO KOJHUIM cababim Kepakiu
HaTWKara SpUIIIMaIA. byHaaH Tamkapu OJIOBHH YYHUPHUIIT MyaMMOJIAPUHH XaM
Xaa Kuia oamanu. BosbkoB O.M. ToMOHUAAH sipaTWirad yiabTpaduioyT HOHTOHU
OJIOBHM aBTOMATHK Tap3Ja YYUPHIIM OWIaH KaTTa MUKIOPIA DJIEKTP IHEPTHUSICH
cap(mammra OoFIaHTaHINTH MaKcaAra MyBo(hHK 3MACIUTHHA KYPCaTIu.

HUcmarop X.P., IllapumoB X.T. map wmwucam, MOIMOACHIM, ISIUIUTIN
KOHLIEHTPATJIAPHU THIPOMETATYprusl yCyIua Kaita uiuiamn xkapaéHuaa JUCIepc
cymp(pua MuHepanm TU3UMIApU acocuparu Owmumiap OwnaH, [lpiranoB I'.A.
anekTporuapomerauryprust Ownan, MprazapoB X.M., Jlykomckas [.A. map
pyaanapHu (PproTOOONUUTHIN TEXHOJIOTHACH, IKTPAKIUSICH Ba COPOIUACU HIILTA0
YUKW OUJIaH LIYFYJUTAaHUILTaH.

Yer mamakariapia Ta3JapHUHT aJcopOeHTIapja aacopOmmscuHu (aom
yprauumm 6mmtan (Paul Webley, Douglas M. Ruthven, Jorge H. Fogiletta, Sanjiv N.
Patel, Dwight F. Benton, Zbigniev Adamczyk, Imre Dekany, Ferenc Berger,
Seung-Mok Lee, Angel Mulero, Francisco Cuadros); yriaeBomoposa OyriapuHU
abcopOmmsicu omnan (Mak Jxxon, Jeffrey L. Lebowitz, Joseph W. l.ovette, Chiu Y.
Chun); C®M nap 6uman (Ewa Olkowska, Marek Ruman, Zaneta Polkowska)
pesepByapiiapaa EKWFWIAPHU Cakialia EKWIFUTESKaMKOp Kypuimanap uiuiad
yukuin Omnan (Brown G.M., Northrop, P. Scott; Wu, Francis, S.; Sundaram,
Narasimhan, Doshl, Kishore J., Guillaume de Souza. Issy les Moulinisiux; Pascal
Tromeur, Cercolles, Masaki Ueno, Saitama-ken, Hideharu Yamazaki, Shiro
Takahura); TugpoMerauyprusjga MHUC-MOJHOJICHIM pyJaapHu  (IIOTAIUOH
OovimTrmna kumMEéBui pearenTiapuu Kymwiam Oyiinda (William TONGAMP, Junji
KATO, Kazutoshi HAGA, Stefan Dilsky) TagkukoTiap oim6 Gopwinras.

Exunry Ba pysa coXacH THU3MMMAArd PeCYpPCTEKAMKOPIMK MaB3yCH
IOKOpHJIa Kaill ATWITaH OJIMMJIApHU WIMUN Ku3UKTUpMmarad. KpoToH anbierua
bpakiusaam KYMUKIATTAYIap WIUIA0 YHWKHUIL, KyHH MOJIEKYJSp TOJIMATHIICH,
MOJIMAKPUJIOHUTPWIIZIAaH pyJalapHu TEIUIeTU3alusd KWK y4yH  OOFJIOBYMIIAD
XaM Iy xKymiacuaanaup. Maskyp auccepranusija OupuH4u Mapta HedT Ba pyna
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JUCTIEpC THU3UMUAA PECYPCTEKAMKOP yCyiap spaTwind, MaxauMid XoM-amé
acocmma COM Ba marepmal MyBO3aHAT OallaHCHHM OOIIKApWIN HyaM HILIa0
YUKWIIH.

JAucceprauus MaB3YCMHMHI JHcCCepranus O0aKapuiaaéTral HMIMMM-
TAAKUKOT MyaCCACMHMHI WJIMMMA-TAIKMKOT HILUIAPH OWJIAH OOFJIMKJIMIH.
JuccepTanusi TagKUKOTH YMYMHUH Ba HOOPTaHUK KMME MHCTUTYTUHHHT A-6-085
paKamI «Y36eKUCTOH SHIM He(TIAPHHUHT JTH3EIUIN UCTHISTHHA THIPOTO3aNAI
YUyH Maxaumil xoMm aménad ¢oiinamanuO, SHIM Ba UMIOPT YpHUHU OOCYBUYHU
camapanop TexHojorwsapan unwiad gwkwumy; 2009-2011 #mmmapmarn DA-6-
TO64 pakammm «I'a3 Ba ra3koHJEHcaTIapHU KHUMEBWM KalTa WIUIAII acOCHIa
IOKOPDUOKTaH COHJIM aJIKWJIaT-, OKCHI€HAaT- Ba KOMIIAyHJ-OCH3MHIIAp OJIUII
texaonoruscuy; 2009-2011 immnapmarn UJ-8-9/2 pakammu «["a3zkonneHcaru
acocuaa anmMpaTUK SPUTYBUYMIIAPHU OJMII Ba TAaTOMK OTHII TEXHOJOTHUSICHUHU
nnuiad gukpmy; 2009-2011 wwmmapparn GA-D3-TO-94 pakamm  «CuHTE3
naTuga TyTall peakuuslapAaH OJHMHTaH WHTePMENHMaTiap CTPYKTypacu Ba
Xoccanapu xamjaa yiap €pIamuia sipuM MaxcyJaoTiap Ba OepuiaraH TapkuOjaru
COM Ttankuk stummy, 2012-2013 immiapaa 6axapunran UDA-2012-7-6 “Hedt
MaxCyJIOTJIapd Ba Ta30KOHACHCATHU CUFMMIIApJa  CcakKJamia OyFJIaHUIIIaH
Hykommmm Ba ¢aBKyJIoTAa coaup OynanuraH €HFMHra Kaplm Cy3ud OpyBUd
NOHTOH HIUIA0 YMKApUII Ba KYJUIAll TEXHOJOTUSICH WHHOBALMOH JIOMHUXACH,
2014-2015 #imnmapaa Oaxkapumiran 7-OK-0-19005 pakamm «Ommamuk TKMK»
MUK narn «HMKI» na Mo KOHLIEHTpaTUHU OJMII KapaéHUAa KaOJUH YPHUHU
00cyBUYM OOFIIOBUMHY YPTaHHMII Ba MIUIA0 YUKAPUIITA TATOUK STHIID) MaB3yCHIard
TaJIKUKOTIap TApKUOUN KUCMUTa KUPUTUIITaH.

TaaKUKOTHUHT MaKCaAu - AUCTIEPCIU OyF-Ta3-CyIOK EKWIFH Ba CyIb(uI-
MUHEPAUTA TU3UM TApMOKJIAPHUJIATH caMapaiop, XycycaH: HeT Ba ra3 TapMoOFua
KaliTa WIUIAlll, CaKjiall, METAJUIyprysiia MUC pyJalapuHu (PIoTaunoH OONUTHILTA
acOCJIaHTaH PEeCYPCTEKAMKOP TEXHOJIOTHK €YUMIIapHH sIpaTUIlIaH uoopar.

K¥y#innran makcajara SpHIIMIN Y9yH KyHugard Ba3uajdapHU CUHIN Tayiad
STWIIU, HE(PT Ba ra3 coxacuma:

SHTM  ajcopOeHTIapia  yriaeBoJopoa  OyFIapuHUHT  ajacopOuuscu
KMHETUKACUHU TaJKUK KHJIHIIL,

YII€BOAOPO OyFJIapUHU peKymepalusiam COpOUUOH TEXHOJOTUACUHU
WIDIa0 YHUKHIIL,

EKWIIFMHU CaKJIallla TeXAITHUHT TTOHTOH YCYJIMHU WUILIA0 YUKUIIL;

MUC pyJalapuHu (HIOTALMOH OOMUTHUINAA KYTUKIATTUY MU0 YMKHUIIL,

Mo KOHIIEHTpaTHHU JOHAOPJIAII YIyH STHTH OOFJIOBUH WIILIA0 YHKUIIL,

Nnmaamanapan «Y36eknedreraz» MXK Ba «Onmvammk TKMK» MUXnapza
TaTOMK ATUIIIAH OYJIraH UKTUCOAMIA caMapaOPJIMKHI aHUKJIAIIL.

TaaKuKOTHUHT 00 beKTH cudaTha - TUCTIEPC CYIbPUIIN MUC-MOTUO ICHIIH
pyaanap TU3UMH, yiap ¥3 WYWra oJraH ajoxyjaa OMpuKMaiap, apajammaiap (ras
KOHJIeHCaTapu, O€H3uH), ajcopOeHTNap (AKTUBJIAHTaH KYMHp, IICOJIUT),
abcopOeHTnap (mu3ens EKWIFUCH, OCH3WMH) Ba YJIApHUHT KalTa WIUIAII Ba
cakyamia gazaBuid, GpakiMoH Ba AIEMEHT TapKUOIapU OJIMHTaH.

TagKMKOTHUHT mpeaMeTH — HedTera3 Ba METAUIyprus oObeKTIapuaa



PECypCTEKAMKOPIIHK, EHFUH Ba IKOJIOTHK XaB()CHU3IHK KapaHIapu, 1ucepc OyF -
ra3-CyloK yrjeBOJOPOJJIAPHUHT (pa3aBUK-KOMIIOHEHTIM MYBO3aHATJIapu Ba
TapKUOJIapu Xamjia JUCIepC CYyIbGUIIN MUC-MOJUOACHIM pyJa TU3UMIIAPUHHU
OolKapul ycyiuiapu 0yimub xucoOiaHaIu.

TagKMKOTHUHI  ycyuiapu. Mivuii  w3nanunoiap  CUPpTJIIQPHUHT
XYJUIAaHUIIMHU OaXOJIalIHUHT CTaHJApT KOJUIOUI-KUMEBUN yCYyIUlapHu, COPOIMOH,
MycTaxkamJIMKHA aHuKmam (1974), rasoxpomarorpaduk (2002), snemeHTIH
Taxymi, atoM-abcopOimoH criektpomerp (PO 30300), (1983), macc-cieKTpoMeTpuK
(omuccuon Taxaun Aligent 7500 ICP-MS), UK-crektp (cnekrpomerp AVATAR-
360 Nicolet), TEPMOTPAaBUMETPUK (mepuBarorpad  Ilayamk-Dpaeit),
penrenorpadus (Apon-2 Cu-antukaroanm), (1978) ycymnap.

Juccepranus TAAKMKOTHHUHT WIMUI AHTWJTUT Y KyWHaruiap 1ad noopar:

pesepByapyiapaa EKUIFU €HTHI (pakiusIapuHyd KOHASHCAIUs Ba cOpOIus
yeyiiapu €pamuia yuuiad KOJUIIMHUHT STHTY TH3UMH HIUTA0 YUKUJITaH;

aHru Moaudukanusianrad KAY-M kymMupu unnad YuKWITraH;

daoymamTupumi,  COpONMOH  CHUFUMH, MEXaHWK  MYCTaXKaMJIUTHHU
OIIMPHUIIHUHT SHTY YCYJIU UIUTa0 YMKWITaH,

MaxaJuTai copOeHTIap KYJUTaHUIHO YTJIEBOIOPO/T OyFiIapuHH
peKyIepanysIalHUHT MYKOOWII PEKUMU TOIUIITaH;

WIK OOp MOHTOH OPKAIM YTJIEBOJOPOJJAPHUHT CaHOAT pe3epByapJiapuaa
CakJall ManTuaaru OyFJIaHHII Ba KaMaUTUPHII JTUHAMHUKAC W aHUKJIAHTaH;

MaxaJUIMi XOM-all€ Ba Marepuauiap acocujia €KWHFHU TEKAIIHWHT ITOHTOH,
copO1MoH TexHosorusiap Ba COM nap unuiad YMKUITaH;

wik ©Oop Mo KOHIEHTpaTMHMA JOHAAOpJAlIa MaBXyJd TapKuaOra
kymmiaaurad CK GofnoBun unuiad yukwirad Ba OOFJI0BYM KyloHau1aH Re, Mo
JapHW, KekaaH sca AU Ba AQ JapHM aXpaTuO OJMIIHU OCOHJAIITHPHUIIH
AHUKJIQHTaH.

TagKHKOTHHHI aMaJIMii HATHKAJIAPU Kylnaarwiapaad noopar:

«Y36exnedrerasy MXK KopxoHamapuaa EKWFHIAPHH —OyFIAHHIIIACH
WYKOTWIMIIIMHY Ba €HFUH XaB(WHU OJIMHU OJIUIITA KapaTWITaH PeCypCTEKaMKOP
MOHTOH TEXHOJIOTMSCH KyJUlaHwiragaa OyFinaHuO #uykotwmm 98% raua
TEXaJHIIM Ba €HFUH XaB()CU3IUTHHUHT TAbMUHJIAHT AHIUTUTA SPULIHIITaH.

Kamxkanapé Bumosith, Ilaxpuca63 tymanu “Xaxum™ ¢upmacu AEKIIIura
abCoOpOIMOH  peKymepalys TEXHOJOTHICH YPHATWIMIIM XucoOura OeH3UWH
OyfnapuHu arMocdepa XxaBocura yuuiimHu 25% ra KaMalTUpUIIM aHUKJIAHTaH.

«Omvamuk, TKMK» AXcuaa mMoamOaeH KOHIEHTpaTHHU JTOHOJOpJalia
WNUIATIIAETTaH IUXTa TapkuOumaru kaoymH wmukaopu 10% nmgan 2 % ra
KUCKapTUIMO, Kyinupranaa €éaud keraaurad 0,7 % CK mommumep O60foBUHCH
KUPUTHIIH.

TaaKuKOT HATHKAJIAPUHUHT MIHOHYIMIUTU. Or0 Goprirad Ky HHIIIHK
WIMHAH W3JIaHMNDIAp, Xynocanap «Y36eknedreras» MXK KOpXOHAIAPHUHHMHT
TEXHUK KEHrauuviapujaa KypuO 4YMKWIraH, yjaap 3aMOHaBUN (PU3UK-KUMEBUUN
W3JIAaHUIIDIAP acoCHaa MIMOHWIMINTY Kypcatuiarad. Hedt Ba ras Ba Metautyprus
coxacH KOpXOHaJIapuaa YTKa3WIraH Taxpubda-caHoat CHUHOBJIApH
JanojlaTHOMaIapy OWJIaH acOCJIaHTaH Ba WILIA0 YMKApHUINTa TaTOMK KUJIUII OMIaH
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TacCIMKJIaHTaH.

TaagKMKOT HATHXKAJIAPUMHUHT WJIMHUHA Ba aMaJiuil axaMUSATH. TaIKUKOT
HATIKATAPUHUHT WIMHN aXaMUsiTH JUCTepC HEPT TU3UMIIAPU YUYyH aHUKJIaHTaH
copOuusi, pekyhnepauusjall  KOHYHMATIApU  acocuja  pe3epByapiapiaH
SKWIFMHUHT SHIWI (Ppakiuscu OyFIapuHU ynriad KOJHII YCYIIApWHHM acOCIall,
COMnapau UMMOPT YpHUHU OOCHIN CaMapaJOpJIMTHHKU OaxoJiall, IIyHUHTIEK
pyla-MUHEpAUIM  KOJUIOWJ  THU3UMJApJard IOKOpUM JAHUCIEpC  3appadaiu
MUHEpaJUIapHu (oTanusIall Ba JOHA0pJIalllad noopar.

NimauHr amanuii axaMusTé Kyidugaruiaapaad noopar. CopoeHTiaapHu unuiad
YUKAPUII YYyH JaBjiaT CTaHIApPTH HILIA0 YMKWIMIIM, YTIEBOAOPO] OyFiIapuHU
peKkynepanusi KWIyBud TaXpruOa-caHOAT KypWIMacH SpaTWiInILM, pe3epByapiap/ia
CYIOK YIJIEBOJOPOAJIAPHUHT OyFIaHUIIIaH OYArad HyKOTUILIAPHU KaMaTUPYBUYU
Ba TycaTdaH TMaigo OYiyBYM EHFUHHM YVYHWPYBUHM IIOHTOH KYPHUJIMACHHHUHT
APATUINIIN, MOJUOJEH KOHIIEHTpaTuHu NoHagopJiam yuyH CK moaumMmepuHuHT
ApATWIAIIMIAH HOOpar.

TagKUKOT HATHXKAJTAPUHMHI JKOPUM KWJIMHMIM. VMUl TagKukoT
HaTwkamapu “Ys6eknedreras” MXK munr “Illypransedreras” MUXna PBC-
2000 m° pe3eByap/ia PeCypCcTeKaMKOpP IMOHTOH TEXHOJIOTHSACHU KYJUIaHWIMO, 15
KyHaa Oyfnanu® yuumgadn 10 T ra3okoHIEHcAT cakiad KOJMHIM, WWIIIMK
uKThucoaui camapa 48 muH cyMHM Tamkwi Kwinu (2013 #un 13 centsiOpnaru
JlanonatHoma). “MyGopakuedreras” MUKza PBC-1000 m° pesepByapaa
pPECYpCTEKaMKOp TOHTOH TEXHOJIOTHICH KYJulaHuinO, 12 kyHna OyriaHuO
yuunigad 5,62 T ra30KoHACHCAT cakyiad KOMMHAN, MHJUTMK UKTUCOIUN camapa 72
MJIH cYyMHU Tamkuil Kwigu (2013 #imn 12 oktss6paaru JlanonatHoma). “Kapim
nedrebasa’cn  YIIK PBC-2000 M® peseByapiaa pecypcTeXaMKOp MOHTOH
TEXHOJIOTUSICH KYJUlaHwiuO, Oup oina Oyrmanu0 yuwmmpan 1437 kr AU-80
OCH3MHU CaKiIa0d KOJIMHIU, MWIUIMK UKTHCOAMM camapa 43,11 MiH cYMHHU TallKui
kwiau (2014 #iun 26 aBryctnaru [lanonatHoma).

Kamxanapé sunositu IHlaxpuca6s tymann “Xaxum” dupmacu AEKII PI'C-25
M~ pe3epByap/ia abCOpOIMOH-PEKyIIepaliOH TEXHOJOTHS KYJUIAaHWINO Oup oia
Oyfnann6® yuumiad 950 kr €HWIFU cakiad KOJMHIM, MMJUIMK MKTUCOIUN camapa
25 maH cyMHM Tamkua Kuiau (2012 iinn 14 uronaaru JlanonatHoma).

«Omvamuk TKMK»  AXKna maxawmii xoM aménap acocuaa CK nmommmep
OOFJIOBYMCH KYJUTAaHUIMO, €EpAamMud MaTepUaUIapHA KamMaTUpuIl XucoOura
uKTHCOAUM camapa iwmra 67 muH cymuu Tamkwit Ky (Ommamuk TKMK susr
2015 #iun 24 maptnaru NeBx-1818-A xatn).

TankuKOT HATHXKAJAPUMHMHI anpodamusicd. [luccepTanuss WIIMHUHT
Marepuaiapu  Kyvmgaru ~— Xaiakapo ~ Ba  PecnyOnmka — wiMub-aMmanui
KOH(pepeHnusIapaa, cummosuymiapaa: Resp. ilmiy-texnikaviy —konferensiya
«O'zbekistonda neftni qayta ishlashning dolzarb muammolari va moylovchi
materiallar ishlab chigarish istigbollariy (Byxopo, 2005); V3P ®A Ymymuii Ba
HOOPTAHUK KUME MHCTUTYTH 75 Wwumrura OarunuiaHran «JlocTikeHus u
NEPCIEKTUBBI KOMILIEKCHON XUMHUYECKOU nepepabOTKH TOIIMBHO -MUHEPAIIbLHOTO
cbipbsi Y30ekuctana» (TomkeHt, 2008); «YMmugmum kumérapnap-2008» TKTU
(Tomkent, 2008); «AxTyanbHble TpoOJieMbl OOECTIEUEHUS] WHTETpAlluU HayKH,
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obpasoBanus u npoussoacTsa» (Tomkent, 2008); Y3P MMB BTIIIG uunr 15
nmmmrura Oarunuiadrad (Tomkent. 2008); AkTyanbHbIE IPOOIEMBI TIEpEepPabOTKU
Heptn u raza VY3Oekuctana» (Byxopo, 2009); «IlepcnekTuBbl HayKH W
NPOM3BOJICTBA XMMHYECKOW TexHoyoruu B Y30ekuctane» (Hasom, 2014);
«HanononuMepHble CHCTEMbl Ha OCHOBE TMPHUPOJHBIX M CHHTETUYECKUX
MOJIMMEPOB:  CHHTe3, CcBoWcTtBa u  mnpumeHenue»  (Tomkent, 2014);
«IIporpeccuBHbBIE TEXHOJOTUM TOJYYEHUS KOMIIO3UIIMOHHBIX MAaTepUajioB U
n3 e u3 Hux» (Tomkent, 2015); ); «DddekTHBHOE NCITOTB30BaHUE PECYPCOB U
OXpaHa OKpyKarolieil cpeiapl — KIIOYEBbIE BOIPOCH PAa3BUTHUS TOPHO-
MeTaimyprudeckoro  komimiekca»  (Ycre-Kamunoropck, 2015), «lIBerHbie
MeTaiuibl U MuHepansl - 2015» (Mpkyrck, 2015),

TagkKMKOT HATHXKAJAPHMHI  JIBJOH  KWIMHMIM. [lucceprauus
Marepuariapu Oyimda 33 uiaMuil Wi, )XKymuiagad 13 Ta uiaMui Makoja XOPpFHKHi
Ba pecnyOJimka Hampjapuaa, | Ta v wiMuid unwiap tymiamMu Ba 19 ta Mmabpysa
Te3WCNapU KYPUHMIIMIA Yol 3TiwiraH. Mixrtupo yuyH 1 ta V3P JlaBnmar nareHTtn
OJIMHTaH Ba | Ta TanabHOMa OepuiraH.

JlucceprauMsiHUHT Xa:KMU Ba Ty3uiunm. /{ucceprauus unmzaa 194 caxuda
MaTHUAa 0a€H 3TUATaH, 93 Ta XKaaBai Ba 45 Ta pacMHU Y3 uuwura osagu. Kupwi,
osituta 000, Xynoca, 254 ta Homaaru poigananwirad anabuérnap pyixaru sa 143
Ta WJIOBaJIapaH TAIIKWUI TOITaH.
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JIMCCEPTALIMSAHUHI' ACOCUIA MA3SMYHHA

Kupum xkucMuga HWIIHMHT J0J3apOJIMTH  acOCJaHTaH, YTKa3uiaJuraH
TaJIKAKOTIAPHUHT MaKcaJl Ba Bazudanapyu, WIMHIA SHTUJIUTHA Ba aMaluid aXxaMUsTH,
IIYHUHTIEK XUMOSITa OJMO YMKWIAETraH acOCUN XoJaTiap MaKIaHTUPUITaH.

Jucceprammsauar «EKHIFH Ba MeTaJulyprusi caHoOATJapuaa aucnepe
TH3MMJIAPHU POCTJIAII YCYJIAPDMHUHT AHAJUTUK TAXJIWIN» J1e0 HOMIJIAHTaH
OupuHuM O600MIa HEPT Ba raz xamJa METALIypTHsAa PECypTEeKaMKOPIUKHUHT
nomap6 Myammoiapu 0aéH  kwimHraH. Hedr Ba raz  Tapmoruma
YIJIEBOAOPOUIAPHUHT WYKOTHIMIIM Kyhuaaruau tamkui Kuiaaau: HKN3aa 16%,
AEKIlIna 52% Hu, 8KuiuFvHU cakiam ombGopxoHamapuaa 32%. Meramnyprusaa
PECYpPCTEeKAMKOPJIUK KYPCATKUYMHUA pyaa (uoTaunoH OOWMTHINA camapaaop
peareHTIapHu, pyJda KOHIIEHTPATJIapUHHU, KYyJUlall OPKaIM OIIUPHUII MYMKHH.
PecypcTexxamkopimk ycysuiapu aucriepc HeT Ba MUHEpal TH3UMIIAPH XaKUIa
MabJIyMOTJIAp TyJa EpUTUIIMATaH.

HxknHun 600 «Yr/eBoaopoa OyFIapMHHMHI peKynepanus yCylJIapuHu
PUBOKIAHTHPHIID MaB3ycura ouj OYimO, yHIa yriaeBoaopoj OyFIapwHH
peKyrepanys  KWIMITHUHIT ~ COPOIMOH  yCyJUlapu  TapakKKUid — JTUIINTA
OarvnuiaHagu. bupunungan Oy ycyal KymMup aACOpOCHTIapUHU  HILIA0
YUKAPUIIHA ~ JIOKAIM3AUATAIITHPUAIT  (MaXQUIMAIAIITAPHIN)  JIEMaKIHp.
Camapagop ancopOent cudaruna y3uan KAY-M wHommu daommamrupuirad
KYyMHp HaMOEH 3Tau. CopOeHT niuiad YMKapuill y4yH MaxaJUIuid XOM alléHH Kano
ATUIL 3apYPJIUTHUHH XMCOOTa OJIraH X0J1/1a, YIIIEBOJ0POA aICOPOUACU U30TEpMacH
Ba KMHETUKAaCWHHU, aiiHMKca, OeH301 Ba Am-91 Oensunmnu, mMaxanwmi KAY-M
kymupu, CA-1831 (®panmus) Ba AP-3 (P®), NaX, NaA, CaX meomutmapuaa
Vyprauuii, pekynepanon yckyHanu Xxamaa KAY-M kyMupunu unuald yvkapuiil
TEXHOJIOTUACUHU SIPATHUII TAIKUKOT Bazudacu 0yimb KoJiau. AHaIoTIap oJiauaa
YCTYHJIUTH KYMHp MaTpullacuja Topajap YiodaMd KUYKAHAIATH Ba 103a
karrauruaanup: KAY-M kymupunuar curumu CA-1831 ra auc6aran 0,15% ra
KaTTa, MEXaHUK MyCTaxKaMJuru 0yiundasca yinapaad yctyHaup. CopOeHTIapHUHT
CTpyKTypa mapamerpiapu Oenzon Oyrmapuauuar 293 °K  garm MyBo3aHATIH
ancopOums m3otepManapu Ba 10 nan 1,0 raga 6yran HucOUit 6OCHM OpaTHFUIA
anmKianrad. Hamynamap 673 °K Ba 10 ITa 6ocnuM ocTHaa BakyyMIJaHAHIAD.
Huc6uit Gocumumar (10°+0,3) opammkiapumars agcopoLust H30TepMatapy
JyOuHuH — PagylkeBUUHUHT MUKPOFOBAKIAPHU XaKMUHN TYJAUPUIL TEHTJIAMACH
ownan udonamanagu. KAY-M kymupu ydyH uerapasuii aacopoOmus ~ 10,1
MoJib/KT Ta TeHT (AP-3 yuyn 0,5 Mosb/Kr Kymupra Kaparanaa) /8% MHKpOFOBaK
ctpykrypara sra, CA-1831- aca 55%. Ancop6uus P/Ps = 1,0 na 1,0 Momb/kr
TaIIKWI KUJIIH.

KAY-M kymupu ydyH uerapaBuii aacopOuus ~ 10,1 Moib/Kr ra TeHr.
benzomnuar P/Ps 1,0+0,23 OpaMKJIapAard JecopOrusacuaa THCTEPE3UC
WIMOKJIapH Ky3atuiau (1-pacm).
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|:|,2 I:I_.q' DJE DIE :l'.ll:I
P/P.

1-pacm. 293 °Knaru Genzoun Oyrimapunusr daosianman 1- CA-1831, 2- KAV-
M, 3- AP-3 kyMupnapaaru u3oTepMaiapH.

Ma3zkyp kymupiaapHUHT OeH30J1 OYyinya ancopOuus Hu30TepMIIapuaH
KeJIraH COpOIMOH Xoccanap Xucoomapu 1->xaaBaiiga KeITHPUIITaH.

1-xanBaJj

Ancopouusi (0, Moab/kr), kymupuudr P/Pg : 0,2 (a, W) aacopoumon

xazvu (W, m°/kr); 0,4 (a0, Wo); 1,0 (s, Vs), me3omnop xaxkmu W, = Vs - W,

AncopOeHt Kymup ancopbentnapuaaru 6€H3071 aacopOIUsICUHUHT
napamerpiapu
o | W10° | oo | Wel0® | as | Vs10® | Wpe10°

CA-1831 47| 0414 | 56| 0,493 |10,1 0,889 0,369

KAY-M 33| 029 | 33| 0290 | 4,2 0,369 0,079

AP-3 06 | 0053 | 0,7 | 0,062 |0,90 0,079 0,017

bensun OyrmapuHu Au3ens EKWIFUCH OWIaH yNUIad KOJIMII KUHETUKACUHU
yprauum yayH 60 1 abcopOIMOH Taxkpruba-caHoaT yCKyHacH Tal€piianau. YCKyHa
épaamuia pesepByapra KyWwiaérraH OEH3WH XaXKMHM OLIMINM OWaH YyHJaru
Oyfianum cabad OYJaraH CONMUINTHPMA MYKOTHUILIAD OPTHO OOpHUIIT KOHYHUSITH
aHuKNIaHAu. byHaan tamkapu ymoly HyKOTHIDIap XapopaT OIIMIIM OWiIaH OpTHO
Oooputm kypcarwinu. PesepByap XaXMUHHHT Oup OMPIMK KyWWIraH OCH3WMHIa
HucOatan 251 gman  60n raga optu®O Oopummparun — HYKOTHILIAP,
yrieBoaopoapHUHT ['dnaru 6onuanFrud OUp XWl KOHIIEHTPAIUsAIapH Ba XaKM
Oyiinya yukapu6 osmiiga optud 6opaau. by xoauca pesepByapaa OCH3MHHUHT
Oyfnanunm xucooura I'OHUHT KECKUH TYMMHMILM Ba CYIOKJIUK CUPT FO3aCHUHUHT
KaTTaIUTyd OWIaH TYIIyHTHPHWIAAH (2-KaaBan).
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2-KaaBAJI
BeH3MH HYKOTHJIMINMHUHT € KWJIFA KOJIAMFUHUHT «KaTTa Hadac» cadadura
Kypa OOFIMKJIUTH

60 | pe3epByapiaru PesepByapaaru OCH3MH MY KO THIIHIIN, MIT
OEH3MHHMHT OOILIAHFUY 10 °C 30°C
XKMH, JI

1,2 14,1 29,9

4,7 19,3 39,6

7,5 26,1 53,8

15,0 34,9 80,7

Nmna® yukuiran ycyn pesepByaparu 0€H3uH OyFIapUHUHT WY KO THIAIITNHU
KaMmaiuiira acocjiaHran Oyim0, yml0y ycyn XaBo-OyF apanammMacu OwiiaH
y4aéTran yrieBOJOpOJJap TAKCUMJIATUYIA THU3UM OPKAIM OHU3Elb CEKUFUIN
OpaIMK CUFMMIa KUPUTHUIN WYMd oOpKamu (Au3enb EKUIFucUra OCEH3UH
OYFIAapMHUHT  IOTWIMINM) aMaara ONIMPWITaH. DEKUIFMHHUHT — MKTUCOHUI
camapagopmuru Vs/V,, HucOar kaHdua kaMm O¥yica, HIyHYa KaTTa OY/IUIIMHU
kypcarau. bynna Vs — KaOyn KuiamHras (Kydwiagurad) O€H3uH Xaxmu, V-
«opanuk» pesepByapHuHr ['® xaxmu (3-xagBan).

3-KaaBaJI
EKHJIFHHMHT HYKO TWIHINHUHT KamMaiinum, kr V;/V, , KuiiMatra Huc6aTaH

Vs, 60 1 pesepByapra PesepByapaaru O€H3UMH WYKOTWIMILM, MJI, XapopaT
Ka0y1 KWINHAIUTaH 30°C
OCH3MH XaXMHU, 1 V, .- «opamk» pesepByapaaru ['® xaxmu, J1
1 4 7 10 13 16
2 8,9 7,2 6 5,9 51 4,8
8 91 7,9 7,5 6,1 59 5,9
12 9,3 8,8 8,5 7,5 7,1 6,3
20 9,5 9,3 91 8,3 7,8 7,1

Yuunuu 6006 «Exuiru IYCTIepC TH3UMIIApuaa OyFJIaHWIT Ba CHUIIIArU
UYKOTUIUIAPHA KAMaWTUPUIL YCYJUIADUHU PUBOXIAHUIINY EKWIFU JIHCTIEpPC
TU3UMJa OOTHPWITaH TMOHTOHJAap ¢&paaMuaa OyFJIaHWIl Ba EHFUH Malzo
OymummHN GocTHpuITa Oarunuiadnrad. J{acTmad TaHmad oIMHTaH KOHCTPYKITHOH
Marepuall TOJIMypEeTaHIaH Tal€pjaHraHn OYyiaub, y SJEKTp TOKWMHHM YTKa3aah Ba
¢HyBuaH Xycycustra sragup. [IoHTOH makmM onTUMHU3auuscu Oynau: Oy
cepanap 3uamury 55 kr/mM° 6wIaH TaBcu(ann6, 6y yruHr cyaan 18-20 mMapTa
Ba ¢kwirumaH 18 mapra kmumkimruam kypcataaw. Cy3m0 ropraH XojaTaaru
MOHTOHJIAp EKUJIFUJIAPHUHT OyFiaHuIIMHU 85% ra KaMaWTUPUIIHU TabMUHIIAIH.
Exunrunapaudr — TYiiuHran OyF  OocuUMIapd  Ba  OyFJIAHMINAH — OyJras
WYKOTHIIIIApU aHUKJIaHIU (4-KaaBan).
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4-kanBad

PesepByapaaru é KM NnyKOTWIMIIAHUHT MOHTOHJIAP MABKYIJIUIUT A

OOFIHKJIHNTH
Xaxmu 6 M° oynran E3 MAaBCYMU IKCHO3UIMACH 3 OMIMK MyAAaTHaa
pesepByapaaru cdepa| pesepByapaaru OCH3UH, KEPOCHH, AU3EIb EKUIFUCH,
IAK/UId ~ TIOHTOHJIAp ra3KOH/ICHCATIAPUHUHT UYKOTUIMIIUIAPU, KT
MaBXYIJIUT U OeH3UH KEPOCUH Jnzenb l'a3konmencar
EKWIFUCHU u
MMOHTOHCH3 51,5 32,2 18,1 49,1
IIOHTOH OWIaH 8,2 51 2,2 52

Cdepa makumM MOHTOHJIAPHUHT KAMUYWINTH, YJIapHHUHT pe3epByapaaru
EKWIFWJIAPHU YT OJIMIIMHU YUUpHULIIa camapacus Oyummaaaup. Yoy KaMumiuK
cababiu, nynéna aHajgoru OyimaraH, €HFUHTa KapIid (YHKUUSIIA, KOHYCCUMOH
nowmowuiap Uuiad YuKwiay (2-pacm).

Y 1,85 n xaxmmm moHtoH kopmycu 500 mur raua, %: 1) Eéxkwmru EHUII
crabummzaropu: cynepdocdar €xku wuxkkwimk cynepdocdar: 3%; 2) COM-
kymukiaarnd: 3-5%, 3) KosraHu cys.

2- pacm. [ToHTOH KOpITyCcIIapUHHUHT €H TOMOH/IaH (Jamnra) Ba IOKOpUIaH
TYJaTUITad naiTy (YHT/1aH) Ky PUHHIIA.

Enrun BakTHIA KYTIMK «EKUIFU-XaBO» (hazajapyu derapacujia TakCUMJIaHA .
[ToHTOH KOpIycUTa KYNUKJIAHTUPYBUM dpUTMA coimHTannan cyur yura 0,2-0,25
MIla GocuMm ocTuaa HUMNEIb OPKAIM KOPIYCHUHI KIamaH KOMKOFU OpKaIu
€HUIIra TYCKUHJIMK KWIyBUM Ta3CUMOH JHOKCHJA YIriepoa €EKu a3oT Ta3u
1000PWITIH.

TSh 64-1453781-002:2008 6yiinua Taii€piaHraH:

- He(T MaxCyJdOTJIapuHH TycaTAaH EHraHuAa OJIOBHUHT aBTOMATHUK
YUUPWINILNHY;

- TIOHTOHJIAPHUHT
KOPpO3Usra yuypamaciuru;

pesepByap dYeTWra TUpPaIMO KOTUO KOJIMAacJurH,
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- pe3epByap TYOWHHHI TIOHTOHJAp 3apOWIaH Jap3 KETHIl XOJaTIapu
Oy IMacUTuHY;

- KyBypJiapra TUKHIHO KOJIMII XOJIAT/Iapy YIpaMac T uHH;

- MIOHTOHJIAPHUHT 3JICKTPJIAHMACIIUTUHH,

- TEXHOJIOTUSHH KYJUIaIl KyJlaii Ba FOKOPH UKTHUCOTa STaJIMT MHH

- IOHTOHJIAPHU TaWépIiaiaru TAHHAPXUHUHT TIACTIMTHHN TabMUHJIANIAIIap .

JluccepTallusiHUHT TYPTHH4YH 000 «YTIeBoAOpoa OyFiapu peKynepanus
KapaHIapUHU WIUIA0 YHUKUIDY OPKAJIHM, PECYpCTEKaMKOp TEXHOJOTHUSIIApHU
sipatuIira OaruIuIaHTaH.

1. Exuneunapnu pexynepayus KuiuuwHuHe aocopbyuon mexmonozuscu TSh
88.16-31:2007 6ynran KAY-M kymupu coJiMHTaH aacopOUMOH-peKyneparus
yckynacu YPIIY-2 na cumamgu. Marepruan Ba MCCUKIMK OamaHCcH XuC007a0
JUKWIIA (S-KaaBan).

5-xanBaJa
An-90 OeH3MH OyF/IapUHU PeKyNePANUsIAN KAPAEHUHUHT UCCUKITUK
O0aJjiaHcH
No Homanumr Uccuxmuk, 10° KK Kamu,
Q1 Q | Q| QY a10°
kJ[x
1 | Q;— yrmeBogopon Oyrnapu 6wman | 0,670 - - - 0,670
KUPUTWITAH (U3UK ~ HUCCUKIIHIK
(60°C)
2 | Q, — yrmeBomopoa Oyriapu - 1,164| - - 1,164
koHaeHcarmsacuauar 270 mag 10
°C raua COBYTHJITaHIard aXpaamo
YUKKAH WCCUKIIHK
KAMU, CAPD 0,670 1,164 | - - 1,834
3 | Q;” — yrneBogopon 6yrnapunu 60 - - |0761| - 0,761
nan 270 °C raya Ku3aupuia
cap® OyraH UCCHUKINK
4 | Q,” —auar A-Qq' (A =7,2%) ra - - - 11,073 1,073
TEHT OYJIraH UCCUKJIUK
UYKOTHLIIIApU
KAMU, CAPD - - 10,761|1,073| 1,834

2. Exunsunapmu  abcopbyuon pexynepayus mexuonozusicy  AEKIII
pe3epByapura yxmam Oynran AP-2 Taxpuba-caHoar yCKyHacHIa CHHAIIU.
Ma3kyp yCKyHaHMHT WIDIAlll TPWHIWANNA OEH3WH OYFJIApUHU  «OPAJTHKY
pesepByapaard Au3eib CKWIFUCHTA YJIapHUHT a0copOmmscura acocCJaHTaH.
Tamxwn otran (3-pacm): AP-2 yckyHacu Gemsuau 6op 25 m° pesepsyap (1),
U3elb EKWFUCH COJIMHTAH 25 M~ XXMM «OpaMK» pe3epByap (2), razmm ypama
(3), Teckapu kinanan (4), BXA HM «opaluKy pe3epByapra Kupuil tTapMoku (5),
Iv3eNnb EKWIFMCHHN KaOyn Kuimimr Oyxda (6) mapmad uoopat. PesepByap (1) Hu
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bXA Owman tyngupum mnaiituaa BXA kyByp (3) Oyitnab Teckapu kimamaH (4)
OPKAIM JU3eNb EKWIIFUCH COJIMHTAH pe3epByap (2) ra tymaau. Kupumm 6yx4dacu (5)
Oensud Oyrmapunau ['B HUHr macTKM KUCMUAArW Ju3eNnb CEKWIFUCH OWIiaH
TabCUPJIAIYBHU Ba pe3epByap (2) maru abcopOuMsHN TabMUHIAWIU. AOGcopius
»Kapa€HWHM BaKTHHU KUCKapTUPHIL MaKcaauaa pe3epByap (2) EKWIFUHN KyrHIia
KapaMa-KapIi OKUMIaru Kaoys KuiayBur O0yxda (6) OmiaH )KUX03JaHTaH.

Duzent BEAMNAACHHA EyAnw

on

.-'_I I
B
I
Pesepeyap GeH3MHA Pesepeyap gusens
GunaH ERMMAACHK GlnaH

3-pacm. AEKInaru 6ensun enrna ppakuusaapununr AP-2 yekynacu

épramuaa ynuiad KOJIMHUIIM.

3. Venesooopoonapuune dynanuwoacu yKomumiapuHy KamaumuputHuHe
noumon mexuonoeuscu. KapaCHHUHT TEXHOJIOTHK PErjIaMeHTH MIUIA0 YUKWJIIH,
CKWIFWIAPHU OKIEpUMEHTaT Taxpuba CcTeHau — 6 M® X&KMIH CHHOB
pe3epByapiaru HyKoTUILIapHU XUco01ad yukuiau (6-xaasan).

KOHYCCHMOH IIaKira sra MOAM(HKALMSIAHTaH TOHTOH «Y36ekHedTeras
MXK Ba «Y31aBpe3epB» pe3epByapiapiia HILIATHII YIYH My DKa/LTaHIaH.

[loHTtoHmap ToMOHUAAH EKWIFHIAPHU OyFIIaHUII F03acu 95% ra KoruiaHaau.

Xucobnapra kypa 2000 M° XaKMIII pesepByapaa razkonjenctar (I'K) enrun
bpaknusUTapUHUAT WYKOTHMIIM Oup Huama 120 T raga xkamaltupuinau. SHru
MMOHTOH KyHUJarujiapHu TaAbMUHIIA]IH:

- TIOHTOHJIApHM TaMépiamma KeraguraH capd-xapakamiap 2,5-5 Mapra
KaMmasiiu;

- IIDT pan xumuaTrad noHToH Maccacu 10-15 mapTa kamasan;

- TIOHTOHJIAD pe3epByapiapaa CEKWIFWIAPHUHT EHFUH  XABCHU3JIMIMHU
TabMUHJIANUIA,

- TOHTOHJAp EKWIFUHUHT OyFiIaHUO MYKOTWIMIIMHU MacauTUpuO, EKUIFU
TEXKAMKOPJIUTUTa SPUILUIAIN.

[ly mantoH O6miiaH pe3epByap IOKJIaHraHaa:

- pesepByapaaru ['K r03acu 96-98 % komnananmy,

- Cy3THYJIap YYKMACIHUTH, YyHKU 1/3 KucMu ra3 OwiiaH Ty Iqupuiray;

- pe3epByapimapaa ['K  €ku  ExwrWmapHUHT EHFUH  XABCHU3JIUTUHU
TabMUHJIANIIN.

17



6-KaaBaJ
IoHTOHAM €KHJIFU TeKAMKOPJIMK TeXHOJIOTHSICH/IA MaTepHaJLjIap Xxoccajiapu

Ne| Maxcy-| Crannapt TexmmpyB y4yH mapt 6ynran cudar Kopxona | Max-

JOT pakam KypcaTKu4Jiapu CTaHJIapTH| CYJIOTHU
MaTepu- YU4yH KYyJlia-
an MEBEP, | HWIAII

TSh coxacu

["azko- OCT CyBHuHr Macca ynymd, %, 1aH Kyn Mac 0,5-0,8 | Morop
HAeHc- | 5158-78 | Mexanuk KymmMyanapuuar macca yaymwm | 0,001 | €éxwrru-

1| amm %, maH Kym smac CUHH
Tyiiuaran Oyr GocuMH, MM.CHM.yCTyHu., | 798,0 Kaira
raga WAL
20°C garu 3UWIHK, KI/M°, 1aH Ky 9Mac 0,75- yayH

0,82 XOM aré

Ontuaryryptauar  macca  ymymy, %, mgan| 0,05-

KyIl 3Mac 0,08
2 | Texank YMymMuii  KaTTHKIMK, JaH Kym o9mac, | 12-14 TexHuk
CyB MT.9KB/JI CyB
Cynbatnap, JaH Ky amac, MI/J1 5-6
Xnopwuiap, J1aH Ky 3Mac, MT/J 6-8
YMyMuii Ty3 MHEKIOpPH, rada, Mr/J 12-16

MabsaymoTiiap  acocuaa  yrieBOJOpPOJ  CHruil  (pakiusIapUHUHT
OyfiaHumIan OyaraH NYyKOTHIIUIAPHU KaMaUTUPHIIIA TOHTOH WILIATHIAIITMHUHT
TEXHOJIOTHK PErIaMeHTH UIIUIA0 YUKUIIHU:

- razokoHzeHcar temreparypacu TSh 39.0-176:1999: 20-70 °C;

- razokorzercar 20, 40 Ba 70 °C suumik, xr/m® (tmapr);

- I'K mapaxkacu cepusuik pe3epByapaa — MakcuMmymaan 85% (3xcrepuMeHTia
- 90%), HOpManalMaras, aHUKJIAIITUPHII 4 MapTa/CyT.;

- Cy3ruyjaru cyB pactBop temreparypacu: 20-50 °C;

- Oyr Tyitunranmk 6ocumu — 0,1 MIla, 2 mapTa/cyr;

HuccepTanussHuHrT OemmH4YM  000mM «SlHTHM CcuUpT daon Mommamap Ba
OOFJIOBUYMIIAD MIILIA0 YMKUID) MaB3ycura TabJUTYyKIU OYiuO, yHIa MeTaJulyprus
yuyH sstHru COM Ba 00FIOBUMIIAPHU UIIUIA0 YMKUIITa OaFMIIUTAHTaH.

1. Maxannuii mexnoeen xom awécu acocuna CynbQua pyaaJapuHA OOUHATHUIIT
yuyH Kywianwiaguradn T-92  (Poccust) YpHuHM OocyBYM (hoTOpeareHT-
KYTUKJIAruy UIU1ad YMKUITaH.

bynunr yuyn «HaBomazor» MUK, «Elektrohimzavod» MWYXK, «Sumonoy
MYX napaarm stanon Ba «llIypToH razkumé xomruieke» MUXKna nosmsTriieH
unuiad YUKapUIIgard YuKuHAWwIapaad doigarannaan. CnupTiapiaH 3ca 3TUJ
criupt (3C) Ba u3oamun cnuptu (MAC), anpaeruaiap/iad — KpOTOH allbJErUAN
(KA), xpoton ¢ppakuusicu (K®), spupansaerunm ¢ppaxuus (JAPD), cuByu Moiu
(CM), MOHOOYTW/UIM TOJHIJIHMKOJb dJ(HUpiapu Ba TOJMITHIEH HIUIab
yukapumgary  yukuaan - (HMO®ID)  6yaran Cyp-C,y  a-onedunmapaan
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dorimamaamnau. Nel-5 pakammu COM cuntesn KA, KO ¢ 3C, MAC, DAD, CM
(KA:UAC - H,SO, 6yraapu yayr NH,Cl karammsaropu) mapau 75 C garu y3apo
KOHJICHCAIIMSICH OWJIaH amajra OMIMpPIIIH:

- 1,1,3- tpmaTokcudytan (TOB), (KA 3C 6unan), (Nel);

- tpunzoamunioytan (TUAB), (KA:MAC=1:5 mons/Momb, BakT 6 coar, (Ne2);

- K® Ba DAD (DADK) (KD:DAD= 1:5 mMosb/Moutb, 6 coar) acocuna, (Ne3);

- K® Ba CM tpumonocnuptoyran (TMCB) acocuna, (Ned);

- npornwieH okcuau Ba Oyt cnupt acocuna (IIOBC), (NeS);

- [IT (oneduncymnsdonarnap) nommdTiieH Cio-Coo YUKUHANUCH (Ppakiusiiap,
(Ne6);

- T-92 ctannapt kynuknaruuu (Ne7).

Cunre3 xwimuHran COM komoun, (GIOTAMOH XOCCAJAPUHM  YXIIAIIM
(ananorn) 6yaran T-92 Owunman comumTUpUI OOCKUYIAPUHUHAT Bazudaiapu.

Cupm-gaon xycycusmaap ypranwinn. TaxpuOa HaTmwkamapu acocuaa Nel-7
pakamuin COM jap spUTMAaNapHUHT CUPT TapaHIIMK Ky4dd (G) HU KaMaHTHPHUIIN
anukiaanau. TUAB (Ne2) Ba TMCB (Ne4) nap ¢ HUHI MUHUMAaJI KUWMaTura ara.
COM napHUHT CUPT TapaHIIMK Ky4HW TaJAKAKOT HaTikaigapu Oyimga T-92
xoccacura skuH O0ynran I1T-6, I1T-7, AT-3 Ba AT-4 karopaaru Kynukaarudsiap
TaHnaHu® oyuHan (4-pacm). VYmap opacuman AT-4 Ba IIT-7 cupt daon
camapagopiukka sra OymmuO uwukauwiap. IyHuHT ydyH ymap camapagopiidk
KypcaTknuu Oyinda 6up Katopra skoumamrupuamiap: [1T-6 < AT-3 < IIT-7 <
AT-4,

2. Kynuxnaumupeuwnapruue KYNUK XOCUN KUIUW KOOUIUSMU 64 KYNUK
xoccanrapu. A¥HaH ymOy Kypcatwiran cupT ¢Gaoummk Karopuaa (5-pacm)
COMnapHUHT KYTUKIAHUIT KOOMIHMSITH XaM opTHO Oopamu. Aiinukca I1T-6 nan
AT-4 raya 6yiran Karop/ia yJIapHUHT cUpT (paosumru optud 6opaau (6-pacm).

6, Hm

50+

404

30T

PNw P> o1

7
o+ + o L
’ — ———— (. %
4 )
0 1 2 3 > 6 0 1 2 3 4 5 6

5-pacm. Kynuknaruuaap: 1- IIT-6, 2-

4-pacm. Auru COM-

kynukjaarruuiaap: 1 - IIT-6; 2 - AT-3;
3— IIT-7; 4 - AT-4; 5 - T-92 cyBam
IpUTMATIAPH CHPT
TAPAHTJIMKJIAPUHUHT H30TepMAaJIapu.

AT-3, 3- IIT-7, 4- AT-4napuunr 1%
JU DJPUTMAJIAPHAA CYHOKJIMKIAPHH
KYNUKJIAPHU MAap4Yajad YMKUIIIATH
KHHETHKACH.
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4 \Vj
16 V, 54 r;f:”’ . V xun,
MJ
144 > % 180- - 14
12 , 160 - 12
140 - 10
100- 1204 - g
8- 100+ - 6
. 80 - r 4
6 = 60 .
4 - 40 7 ————————] 0,5
T T 1 T T T > 5 10 15 20 25 30 35 40
5 1 1 2 2 37 T, ceK

6-pacm.1 - IIT-6, 2 — AT-3, 3 - IT-7, 7-pacm. Cywkaukiapuu COM: 1-
4 - AT-4, 5 - T-92 napuunr 1% au IIT-6, 2- AT-3, 3- IIT-7, 4- AT-4

IpuTMAIAPUAA KYIUK naiago Jgapuunr 1% Jgum  spuTmMacuaaH
Oy IMILIAPUHUHT BAKITA aXKPaJud YMKHUII KHHETHKACH.
OOFJIMKJIUTH.

COMnapHUHT MOC paBUIa KYNUKIAHUII KOOWIMSATH Y3rapuiid OwuiiaH
SpUTMaNapJlard Kailta mnaiiio OynaguraH KYNUKJIAPHUHT OapKapopJird Xam
y3rapagu. Bakr O0yitnua AT-4 pearentuman xocwi OYiraH KYNHKIap HUCOaTaH
OKOpH Oapkapopsmkka sra Oyica, IIT-6 man onwmHranmapu sca HucOaraH Kam
Oapkapop OYnuim Ky3atwiau (7pacum).

Yoy TaBcudra kypa IIT-7, AT-3 acocuma onMHraH KYMUKIAP OPAJIHK
xojaraa typagwiap. CHHTE3 KWIMHIaH KYNHUKJIATYBUYMWJIAPHUHT KYNUKIAHTUPUILI
koOmwmsatTh COM cuHTEe3 KWIYyBYM pEAreHTIAPHUHI «CHUPT MaccacuiaH —
alpJIeTUl Maccacura» HucOarura Ba CHUHTE3Jaru KOMIIOHEHTIap Y3apo
TabCHUPIIAIIYB BAaKTUTa OOFMMKAMp. Yprammmran I1T-6, IIT-7, AT-3 Ba AT-4
kynukiaatyBumiap yayH y 1:3 nan 1:4 raua Gynran nucOarna Ba 3 qaH 6 coarraua
OynraHn  TabCHpJAIIyB  JaBOMHUIUMTHAA OpTHO  Oopau.  AjxcopOnus
M30TepPMAIApUHU  KYTMUKIAPHUHT KYNUKIAHWIL Ba TYpPFYHJIHUKIapu OuiaH
OOFJIMKIMKJIAPUHU TAKKOCJAL, aacopOLMs KUAMaTH KYTApWIMILM KYIUKIarug
Ta0MaTH Ba YHUHT KOHLEHTPALMICH JaBOMUIJIMIHY, peareHTIIApHUHT KYTTUK XOCHI
KUJIUII KOOWJHMATH Ba yjap XOCWUJ KWIQJWraH KYNUKIAPHUHT TYPFYHJIUTHHU
kypcaraau. by aitHan COM MoneKylaJapUHUHT aJACOPOLMSICH Ba YJIAPHUHT
KaTiaMJapyu KYNHKJIAPHUHT XOCCAJApUHU: aAcopOIMs KUUMATH KYIUKIATTU4
tabuatura HucOaraH y3rapMaciaurd xakuaa gapak  Oepagun. CDdMnap
KYTNMKJIAHAIIMHUAHT Y3TapyId Ba KYUKIAPHUHT TYPFYHJIMIH YJIAPHUHT CYB-XABO
OYJIMHUII Yerapajgapujard aacopOUMsTIaHUII XapakKTepu OWJlaH TYFpUJIaHaIu.
Kymuk xaxmunuar COM 1% s sputmacuHuHr pH mMyxutura OOFIMKIMTU
kypcarwirad. Pacmaan kypunn6 typubauku, COM sputmanapuna KYNMUKHAHT
xocuit Oy nuim pH MyXUTHUHT Ky Tapuiuim Ouniad Kydyainuo 6opaau, aiinukca, pH
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4 nman pH 10 raua Oynran opamukiapiaa Kywim ceswiaau. by mamun COM
KYIUKJIaHuI xoccacu Oyimda Cu-Mo pynamapau (iaoTanusi KWIHMII IIapTIapH
Tanabnmapura Tyna xaBoO Oepummuu kypcataaun. COM sputmacugara X0Cuil
Oynaauran kynuk xaxmu COM CHUHTE3U JAaBOMUIINIHY Ba apajaliMagaru CrupT
TyTyBYM KOMIIOHEHT Maccacu YAyl Kymahumm OwnaH optud Gopamn. COM
SpUTMANApUIArd Kynuk xaxmu xapopatHudr 20 gax 70 °C raya xyTapuidimmaa
2,0-2,5 mapTa optagu Ba 0y COM HHUHT SIXIIU SPUIITM OWJIaH W30XJIAHUIIIA MYMKHUH
(8-pacm).

«Kymuk stmam ympu»aAHT 30 cek.aaru mapamerpu Oyinga I1T-7, AT-3 Ba
AT-4 COMnapHUHT KYMUK XOCWJI KWIHMII XOCCAacH SXIIWINTH  OWJIaH

dapxnanagunap (9-pacm).

V’ Ma I<t=30 A
25077 4 2
3 250 7 .
2
_ 1
200 200
150 —
150 7
100
100 - 507 Mﬁ'/M
T T T T T T T °C: | | | T T
20 30 40 50 60 70 50 45 40 35 30

8-pacm. Xocuu OViIraH KynmMK XasKMHU
y3rapuumuunr 1 - AT-3 (1:3-3); 2 - AT-
3(1:3-6); 3- AT-3(1:4-3); 4 - AT-3(1:4-6)

9-pacm. Xocui Oyiaran Kynuk ymMpu
Y3rapummHUHT  Xap XuJd  CHPT
daoanukkasra IIT-6 (1) Ba AT-3 (2)
JapauHr 1% Jum 3puT™Maiapugaru

KVIIHKJIATIT 412 1¢ M .

y P /o y3rapuinm.
IPUTMAJIAPUHHUHT xapopaTtura
OOFJIMKJIUTH.

Cu-Mo pynanapuaun Mb® pexumu Oyinua duotauus xummna COMuu
KYMUKJIAaHTAPYBYMIap cudaruga Takkocjaam CHHOBMapu YyTkazuwinan. COM
TAabCUPUHUHT camapaaopiuru wumnoptin T-92 Ouman TakkocHall OpKalu
O6axonmanau. CuHoBmapuHM YTKa3um yuyH Cu-Mo pynamapuHu ¢oTanusiant
camapagopyuru 6yinua T-92 kynuknarruunra sk 0yiras sur sixum [1T-6, T1T-
7, AT-3, AT-4 nmap Tanma® ONMHJIM. CuHTe3 KWIMHTaH KYTNUKIaru4
SPUTMJIAPUIIATA XOCWJ Oynran Kynukiaap JAucCIepciuk Oyimda  ¢ioTo-
KYNUKJIaTTh4iIapra xaBod O0epud, OMpOK TypFyHJIMK OViimya Tyia xaBoO Oepa
omvaiinunap. KeluHuamuk »sca ymap Oanann Oynmadgunap, sSbHH OyHman
KyTuKiIap GuioTanus KapaéHUHA TAbMHUHIIA0 KEHVH MapyajaHulnIapy Kepax.
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2. Metammyprusi caHoaTu 10J13ap0 MyaMMoJiapuaaH kenud yukuo, « OnManmk
TKMK» AXna wnua® ywmkuiaaéTraH MOJMOJCHAT KOHIEHTPATH TapKUOWIaru
KEpaKCU3 HApCAJIAPHM KaMaWTUpUII Y4yH MO KOHUEHTpaTh OMYXTaCUHU
JIOHaJI0pania Tapkuouaa 00FI0BUM cudaThia MaXaUTUi TEXHOTEH XOM allénaH
IOMPB CK nonumepumnu ONWII ATTUTA0 YUKHIITAH.

by MyaMMOHHHT €YMMH KAOJMHHUHT OHp KHCMHHHU KayCTHK coja OwWiIaH
amvarrmupuin opkamm 10-12 coar maBomuga 95-105°C xapoparnapaaru y3apo
tabcupyantyBu Owiad tomwiau (10-pacm).  OMyxTa KaoJMH, OEHTOHHT, CYIOK
mmma (CI), CK, Na-KMILI, nomuBununanerar (IIBA), cymbhonupmanran
temnoio3a (CL[) acocuaa tait€piaanan. YiaapHuHT TapkuOu (OoraoBumiap, (OFUp.
%): Mo-koHI1eHTpar —KoJramnapu): Nel (6ormoBuncus), Ne2 (kaoamn 10%), Ne3
(CK 3%), Ne4 (kaomn 2%, CK 3%), Ne5 (6entonut 2%, CK 3%), Ne6 (6eHTOHUT
2%, KMII 2%), No7 (6entonut 2%, I1BA 2%), Ne8 (6entonut 2%, CILI 2%). N9
(CK 1%), Nel0 (CK 1,5%, KC 1,5%), Nell (6entonur 2%, CK 1,5%, XKC 1,5%),
Nol2 (xaomun 2%, CK 1,5%, XKC 1,5%), Nel3 (OKC 3%); Ne 14 (6entoHuT 2%,
KMI] 0,5%); Nel5 (6erTonut 2%, CK 0,5%); Nel6 (xaomuH 2%, CK 0,5%); Nel7
(6entonut 1%, KMII 0,5%), Nel8 (6erntonut 1%, CK 0,5%).

OHr SXIIM OMyXTa TapKUOW KyHHUIIZUpHINTaya Ba KyWIUPHUIIIAH CYHT
OJIMHTaH JIOHAJApPHU COJUINTUPHUIIAAH, IIYHUHTACK KYIOHAWAA KOJMO KeTraH
OJITHHTYTYPTHH TaHiam OwnaH Oaxapwinu (7-xamgsan). CK mommmepu acocuna
ommurad TapkuOHuHr CK monmmmepucus apanammara HucOatan ad3amiuru
NOJIMMEPHUHT  Tyna  E€HMO  KyIOHAuZa  Kepakcu3  Hapcara  aijgaHu0
KOJIMacJIUTUAaIupP.

7-KaaBaJ

Re, Mo, Au, Ag napum axxpatu6 oanmgaru: | - kyiigupumraua;Il-

kyiinupumaan keiiun ; I —~HNO3;% ounan napuanaranaas cyur (1);

Kyiaupuiaan keiiut (2,16) 1oHaJJapHUHT TAPKHOH Ba caMapaopJura

DJeMEeHT BbornoBuuncus, Nel No2 Tonanamrrupruyd | Nel6 Jlonanamrupruy
apaJjianiMacu apajalmacu
| I Il I I 11 I ] i
Mo, % 41,3 - 97% | 37,7 | 39,1 | 97% | 39,9 | 422 | 99%
Re, % 0,07 - - 0,06 | 0,05 | 15% | 0,07 | 0,05 | 30%
Au 38,1 r/t - 049 | 3471/t | 3611/t | Q204 | 3671/ |382r/T| QK04
Ag 622 1/t - 0504 5691/t | 5921/t | Q304 | 600r/T | 620r/T | QK04

Mo KOHIEHTpaTMHM KauTa unwiam camapagopiuruad Ttakkociam CK
MOJMMEPJIA  OMYXTaHUHT Mo MuKmopu OViimda KyWAUpHUIIaH OJIMH Ba
KYWJIUPHUILJIAH KEMMHITY XaM CTaHAAPTIaH YCTYHJIUTMHHA KypCaTIu.

VYunan Re tyna xalipamu6 ytau, kytoHau Tapkuoumaru Au Ba Ag MUKIOpU
sca kympoxmump. Ilyrnmait kmmb, omyxrta Tapkubm: kaommH (1-2%) — CK
nosmmepu (0,5-3%) konranu Mo KoHIeHTpaTaan uoopar. Mo KylOHIUCH, KAOJIHH,
oenronut Ba CK mommmepw, myHuHraek Ne 2.3,45 apanmammanap KyWIupuin
kapaéanman onaud Ba 600 °Com Ne 2t,3t,4t,5t —xyiinupuninan keiina xam MK
CIIEKTp, AepuBaTorpaduk xamaa peHTreHdazany Tax,muiapra Oepuiauiap.
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«Hutpon»

3 st‘ Konpn,

Taiiép maxcynor

10-pacm. CK nosiumepunu Taiiépaam yuyH peaktop. 1 — peakrop; 2 —
KOHIEHCATHU HUFHUII YYYH COBYTIHY.

HNucceptaimsiHuar  « TaAKUKOT —HaTWXKATApUHU  KYJUlalDy  MaB3ycUIaru
OJTHHYM 000112 pECypCTEKAMKOP TEXHOJIOTUSHUHT TAKPUOa-CaHOAT CHHOBH €KH
UIUIad YUKAPHUIITA TATOWK KUJIMII HATHKaJTapy KeITHPHIITaH.

1. Exunzunu aocopoyuon pexynepayus kunuw mexuonozuscu. 2008 .
16 maiina «byxopo HK3» ma YPIIY-2 yckynacuma BXAnan dukkaH OCH3WH
OyfnapuHu abcopOuuoH peKynepanus TEXHOJIOTUSICH CHHOBH,

YIIEBOJIOPOIJIADHUHT OyFJIAHUIIIATH WYKOTHUIN >KapaCHUHU MOJICIUIAIITHPUIIL,
ajicopOeHTIIapHu  (paoJUTAIITHPHIN yCyJUIapu YTKa3wiaral. byHaa necopOarHUHT
yHyMud 72% HM Tamkuwi JSTAU. ['azoxpomartorpaduk Taxawiuiap acocujaa
necopOarnaru OeH3uH (GPaKIUOH TAPKUOM TaCTUKJIAH/TH.

2. Exuneunu abcopbyuon pexynepayus kunuui mexvonozuscu Kamkamapé
BwiositTu [llaxpucad3 maxpu «Xaxum» AEKII na AP-2 yCKyHacuja OCH3UH
OyFIapuHU KaiiTa pereHepanusi KWl OuiaH Oupra CUHOBIAH YTKa3wian. Au-80
OCH3MHMHM OyFTaHWINAH OyIraH HyKoTHuuaph xaxmu 4,2-16,5 m° 6yaran
ABTOLMCTEPHANAH XaxMu 25 M° Oymran PI'C-25 pesepByapra HacOCiIap OPKAIH
y3aruiaa anukiaanrad. Pesepsyapuunr ['@unaru yrieBo1opo KOHLEHTpaUsiIapy
NI'M-034 razananmmzaropu 6wnaH, cukud unkapuiagurad bXA xaxwmu aca PI'-40
ra3 xgcooyarnau €paamua aHUKJIaHIH.

PesepByapaarn OeH3WMH KOJIUKIAPWHUHT «Karta Hadac» maH OyiraH
UYKOTHIIUITADUHUHT OIIMINA YHH HACOC OPKAIM y3aTHUINAA OpTUO OOpPUIIMHHHT
KOHYHUSATH Tacnukianau. PI'C-25 pesepByapu yuyH KOJAMK O€H3UMHHUHT 4 naH
14 o raua opti0® Oopummaaru wykotunuiapu €3 mascymuna 22,1 % Hu, Kyl
MaBcymuaa dca 21,7 % Hu tamkun 3tau. AP-2 HuHT 2 Tamik pesepByap €paamuia

23



Ve/V,, ~ KaTTAIMKIApUHUHT OyFlaHMIaH OyiraH HyKoTHILIapra TabCUPH
Vprauuiam (8->xaaBai).
8-xaaBaJ
Bensun itykoTuanumuaunr (kr) Vg/V, , xaxmiiapra Huc6atan KamMaiinmm

Vs PI'C 25 pesepmyapra beH3nHHMHT pe3epByapaaru iy KOTHWIAILH, KT

KaOy1 KHIMHATHTaH V, . —opanuk pesepByapaaru ['b xaxmu, m”

OCH3MHHHUHI XaXMHU, M 1 a 7 10 13 16
2 8,9 7,2 6 5,9 5,1 4,8
8 91 7,9 7,5 6,1 59 5,9
12 9,3 8,8 8,9 7,5 7,1 6,3
20 9,5 9,3 91 8,3 7,8 7,1

EXUIFMHUHT TeXaNMIIM OKOPH OYNanu, KAdOHKU KaOyl KUJIMHAJUIaH
OCH3MH XaXMHU OpaIMK pe3epByapaaru ['® xaxmura HUCOATH KMUMK OYyiraHja.
bynunr ydyH OeH3uH Kam yiynuiapaa KaOyn KWiIMHUAIIM Kepak. Opaimk
pe3epBYapHUHT AU3€Ib EKWIFUCH OWIAH TYJIIUPWITAHJIMTUTra OOFIIMK paBHUIIIA
OCH3MH OyFIapUHUHT atMocdepara YnkuoO ket 25-50% ra kamasiiu.

3. 25.04.2006 i#1. man Gomnwtab «My6Gopakuedrerazy MUK «Kykmymanoxy»
TApMOFU1a EKUNRUNAPHU OVIAHUWOAH O)IeaH UYKOMUUIAPHU KAMAUMUPUUHUHS
NOHMOH mexHoNo2UsACYU CUHOBJAH VTKa3WiaAW. byHna caHoar pesepByapura
HucOaran 1:1000 macmrabna Taxkpuba-caHoaT yCKyHacu Tau€pyiaHuO, EKWIFU
103acu  moHTOHNMap OumaH Tynaupunnu. ['KHuHr caHoar pesepByapuiaru
WYKOTHUIIUIADUHUHT TIOHTOHCU3 Ba IIOHTOH HINTUPOKUAATM WYKOTHUIUIAPHUHT
Xapoparra OOFJIMKINTY MOHUTOPUHTH YTKa3wiau (9-kaaBan).

9-manBaJj
PesepByapaaru I'K 1apHUHT IOHTOHCH3 Ba IOHTOH MINTHPOKHUIAATH
OyFJIaHMIIaH OViran uykoruuuiapu, %o orup.

nmouroucus | -1,42 -1,54 -1,80 -2,6 -9,6 -16,6 -18,9

[Touton -0,5 -0,77 -0,71 -1,03 -5,49 -5,93 -6,23
UIITUPOKHUIA

+-,A -0,92 -0,77 -1,03 -1,57 -4.11 -10,67 -12,6

15.12.2006 i1.na « Mybopaknedteraz» AXK «3eBapaa» TapMOFHU pe3epByapuIa
Cy3yBYH INOHTOHJIAPHUHT CUHOBH yTKa3miau. [Hlapowntmap:

- xapopat Tabuunii uxkmmi 66 -5°C gan +10°C raua,

- I'K mamyHanapwan onmim gaBomuiinuru: 12, 24, 36, 48 coar,

- TK murr cupt 103ac: S = 3400 cm®.

- 'K cupTt ro3acuHmM Komiall y4yyH HWIUIaTWIauraH MOHTOHJap COHU: 15
JIOHA.

CunoB Hatwxkanapu: ['K HUHr OyFnanuniad Oynaaurad KaMaiuil rpaJueHTH
- 14%, aBTOHOMJIM EHFUHHM YUHUPHII TAUTHIArd WYKOTHUIILIApIaH KaMaiinmr - 11-
6%, xynuk xocun OYnumn BakTé - 1,5 MuH; EHFUHHU YYMUpHUII - 3 MUH; KYIIUK
Oamanayury - 10 cMm.
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02.06.2010 i1. na «Kapum Hedredbazay MUXK Ba «lllyprannedreraz» MUK
na xamaa 04.06.2010 i#.ma «MyOopakuedreraz»  MUKmapuma I'K
pe3epByapiapuga  TaxpuOa-caHOaT CHHOBJIApPW  YTKa3wiau.  Hatwkamap
Kyingarnya: 1) Oyrianumgan Oyiran ykortunuiap kamaitnmm 96-98 % ra (10-
»KajiBaJl); 2) MOHTOHHUHT pe3epByaparvd ¢HFUHHU YYUPUIIHU 1 ceK JaBoMua YT
oIl OONUIAHUIN JaKuKacumaH Oomriad TtabMmuHIagu. [loHTOH Marepuamm
KUMEBHUM yniaMin OO, MEXaHUK MYCTaXKaMJIMTUHU CaKIaiIu.

10-xkanBaJa
IonTonuu pesepByapaaru I'K ékuinrucu resxaMKOpPJIAUT MHUHT
caMapaaopJiuru
Ne| CunoB | byrmanum- IlonTOH [TontoHCH3 IlonTOH
BaKTH, | JaH OyiraH Ky JUIall1aru KyJutauiaru Oup | UIUTUPOKUIAru
coar | WYKOTWII- | OyFJaHUIILIApIaH KYHJIUK Oup KyHJIUK
nap oynran caMapajopiuK, | caMmapaaopJiuK,
xucoou, % | uykortunwiap, % % %
1 12 36 3,6 32,4
2 24 18 2,0 16,0 89,0
3 36 40 10,8 30,2
4 48 20 5,0 15,0 75,5

[ynaait kuauO, Cy3yBUM NOHTOHJAPHM KyJUlall EFWIFWIAPHUHT EHIUJ
y4dyBUYaH YIJI€BOJAOPOA (ppakmusmapuHu OyFIaHUIIHMIAH OYIraH WYKo THIIUTApUHA
96-98 % ra xamaittmpaum; pesepByapaaru 'K myctakun paBuimiga EHFUHHU
YUYUPUIITHUHT aJaHraJlaHuIl JaKkukKacuaad Oonwiad 1 cek maBomMuja Y4uIm
tapMuHJIaHau. Cy3yBuM NMOHTOHHM TaHHapxu 15000 cymuum, xaxmu 1000 M
oynran PBC pycymumaru pesepByapra TyJdaTWIraH MOHTOH 3ca 75 MJH. CYMHH
TAIKWI OTAW. TEXHOJNOTUAHU KOPUM OSTUIAArM KYTWIAETTaH WKTUCOIUHN
camapaJopiuK HepT MaxcyloTIapuHu OyFIaHuIgad Oyiaran WyKoTunuapuau 92
% ra xamaTupwmmm xucodbura 96,0 muH. cym/iimmHu Tamkun ATAu. JKamu
«Y36eknedreras» HXK na cy3yBuH HOHTOHIAPHH pe3epByapiapia Ky UIALpiaH
KyTWJIaETTaH UKTUCO NI camapaaopiauk S0 MIpa. cyMJIaH KaM 3Mac.

4. Aneu kynuknacud umimupoxuoazu iomayuon 60tuumuul mexHouo2uscu.
2014 #. na «Omvamuk TKMK» MUK HMKI na KoamMakup KOHUAAH KEITHPUIITaH
Cu-Mo pynacuam ¢aotanmmon Oonutumma [IT-6, IIT-7, AT-3 Ba AT-4
KYMUKJIATTUYIAPHU  KYJUIAIHUHT TakKpuOa-caHOaT CHUHOBIApHU YTKazwiau. by
KYTUKIaruajiapau QuoTanusija KyJulam UMIopT Kb kentupwiran T-92 Ounan
COJMINTHPUITAHA HWKKH TOMOHJIamMa WWXoOWid HaTwxkara onud kennu. bup
TOMOHJIaH 0JM0 Kapairanaa T-92 Hu ¢uoTtanusama KysUlamjaa YUKKaH Kopa MHC
KOHIICHTpAaTUHUHT yukuim 84,75-86,33% ra tenr 6Ynuo, unkunm /8,47—84,83%
ra teHr oynran AT-3, AT-4, I1T-6, IIT-7 kynuknaruuiap HaTWxKajJapura ssKUHIUp.
bupox Oomka TOMOHJaH KapajiraHga 3ca WNUiad YMKWITaH KyMUKIaradiap
V3JapUHUHT KYMHUK TYPFYHJIUTH Kypcatkmum Oyimda T-92 nman yctyH OVamb
gyukauiaap. Kynuk wmapxkynmurun T-92 wHu XxaBo mnydakdyamapuHUHT pyAaiu
dyoTaMoH cycreH3uscura COJMHMIN nakukacugan Oomwiad 30-60 cek nmaH
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ommvaciuru mapt. Cunre3 KwimHrah COM yuyyH Oy KypcaTkud Xo3upua
KypcaTWIraH JUMUTAAH (derapajaH) ommMarad. Xyjgoca Kuiaubd aiTranma ymoy
kypcarkuu Oyitnmua AT Ba IIT cepuamn COMnapHu oxupuraua UIUioB Oepuiin
Tanad STUIAH.

5. Slarm  TapkuOam omyxTamark Mo  KOHIICHTPATHHH JTOHAIOPJIAII
texHonorusicu. 2014-15 i, na omyxra TapkuOunu kaosuH Ba CK momumepu
oyinya makOyswiamrupum Makcaauaa «Ommamuk TKMK» MWK MOKauHT
HMKL na CK noavMepuHUHT TaKpruOa-caHOAT CUHOBIIAPH Y TKA3UJIIIH.

VYnapHuHT TapkuOMii KucMiapuruaa $hapk KiWiaaurad perentypainap TaHaad
omuam (11-xanBan).
11-skaaBan
Taxpubda-canoar cuHoBiaapuaa Mo KOHIHEHTPATHH JOHAAOPJIAL
OMYXTAaCH pelenTypacu

Nu | HJonagopisam | Mo KOHIIEHT- OwmyxTagaru Owmyxtanaru CK | Cys,
JIeK | OMyXTacH, | paT MUKIOPH, | KAOJUH MUKIOPHU MOJIMMEPH |
c TapKuOU KT MHUKIOPH
% KT % hi§

A | Hazopar 150 8 12 - - ~25
B | Taxpuda 150 2 3 2,0 3 ~25
C | Taxpuba 150 2 3 1,3 2 ~25
D | Taxpuba 150 2 3 0,7 1 ~25

Kypcarunran apanammanap Mo KOHIEHTPAaTUHUHT YMYMHW MapTUACUAAH
ommHan. Xap 150 xr ynmymHuHr goHagopiam Baktu 60 muH. Tamkui atau. B,C,D
UHAEKCIM omyxrtara cyB Ownan 1:5 HucOGatna cyronrupwiran CK nomumepu
oepwiau. MommOIeHIM SPUM MaxCyloT KYIOHIUCH UIUIA0 YUKAPUITHUHT KEHHMHTH
OOCKHYJIapU aMaiiard MaBxXyJ TEXHOJIOTHsI 1aH (apK KUJIMaau.

FOxnanaguran TOHaTapHUHT TEPMUK MIUIOB Oepmniin auaMmerpu & 300 MM
Oyiran KyHAupuUII MEYU]ia, MUIIMII BaKTH 7 cOaT, KUCJIOPOJHU OCpHIIl TE3JIUTU
coarra 12 M° mapowrtna omu6 Gopwimk. Kyiiampumn sxapadHurada GyiraH
JOHAJOpPJaHTaH HaMyHaJap MYCTaxXKaMJIMTH KOHUKapiu Oym6, B, C
WHACKCIWIApHU I0KOpU KarTtuk; D — Hazopatnaru A Owiad yxmam Oyaud YuKIu.
Honanap tapkubu 12-xafgBania KENTUPUITaH.

12-xanBaa
A, B, C, D naprusinan YuKKaH Mo KOHIEHTPAT Ba KOJANKJIAPHUHT
KMMEBHU TAapKUOH

Nupnexe Mo Re Cu S CyB

Jactimabku Mo 40,19 % 0,066% 1,75% 31,59% -
KOHIIEHTpaTH

A 36,81 0,016 1,78 0,75 0,10
B 37,91 0,010 1,77 0,54 0,14
C 38,84 0,014 1,80 0,22 0,14
D 39,25 0,009 1,98 0,65 0,23
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Myanait kw6, «Omvamuk TKMK» MYXKna Mo KoHIGHTpaTHHH
JOHAIOpJaHAUTaH OMYXTAaCMHUHT siHrM  TapkuOuparu CK  nomumepunu
TaKKOCJAll YYyH VTKa3WIraH TaXpuOa-caHoaT CHHOBJIAPU KylHJIarujapHu
aHuKIaau: 1) SHrU TapKUOIM OMYXTalaH OJIMHTAH JOHajapaard MOJUOAeH
MUKJIOpU Ha30parjarura Kaparaijaa oKOpH; 2) KyWAUpUILAaH KEUUHTH JIOHaap
TapKUOWIaru peHW MUKIOPHU Ha3zopaTaarura HucOaraH mact Oyimo, aifHUKCa, y
CK nmomnmepu 0,7% na Ky3aTWIMIINA PEHUA €TTH OKCUAWHUHT KyHAUPUII HalTH 1A
TYna yuub KeTUIMIaH gapak oepaau; 3) TaxpuOa napTusaH Tyja KyWaupuimail
YUKKAH JIOHalap MYyCTaXKaMJIMTM Hazoparra SKUH; 4) MKTHUCOAMM >KUXATIaH
Kaparaija peuenTypanu sHru tapkuomm omyxrtagaru 0,7% mu nomumep OuiaH
KYIIUII Makcaara MyBOGHUKINp; 5) KypcaTWIraH TapKuOAa KyWIupuO OJMHTaH
OMYXTaJaH OJIMHAJUIraH OJTHUH Ba KYMYIUHUHT MOJIMOJACHHH aMMHUaKIN
KpaTUlIa YUKKAH KeKIaH aXpaTHO OJIUII )KapaéHHU OCOHJIAIH.

XYJOCA

bup xkarop yrimeBojopomsM Ba pyda-MUHEpAUIM AWCIEPC THU3UM
XOJATIAPVHUHT YpTraHWITaH KOHYHHUSTIApU acocuna HepT Ba raz Xamjaa
METAJUTYpTHS CAHOATHHUHT PECypCTSKAMKOPJIUK COXacUAaru 0a3ap0 WIIMHIA-
TEXHUKAaBUA Macanaiap OaxapuiiH.

JluccepTaimsi WIIMHA Oakapulljia OJIMHTAaH acOCUM WIMUN Ba aMauid
HaTIWKaIap Kyluaarmiap XucoOJaHau:

1. Hedt Ba ra3z AECTICpCHUSIAPHN POCTIANTHUHT KOHYHHUSTIIAPHW TOITHJIIH

- KAaTTUK copOeHTIapAa yYIJIeBOJOpPOa OYFIApUHUHT A COPOIUsIaHUII
KUHETHKACH;

- YrAeBOJAOPOJ OYFJIApUHHUHT CYIOK abcopOeHTiapaaru adbcopOnusIaHuIIn
KUHETUKACH;

- CYIOKJIMK-OYF ha3zanap OYIMHMIN derapacujard ¢KUIFWIApHUHT OyFIaHUIIT
KUHETUKACH;

2. Jlucnepc €KWFH TH3UMIIApAa OYFIIAHUIT XOCHI OVIMIIMHNA POCTIAIIHAHT
UIDIa0 YUKWITaH TPUHIUIUIAPU aCOCH 1A TEXHOJOTHUK eUNMIIap TaKiI( dTUIIN :

- sHTH  afcopOeHmiap  (aowmammupwirad  KyMUpIapaa, CKWEW — OyFJIapUHU
pEKyTieparysuIal  KapaCHUHUHT OanaHcwHn Ty3winl opkamd  NaX, NaA, CaX m
LHEOIMIapa, aAcopOIMs M30TEPMACHMHM Ty3Wl, aHbaHaBUil «aosUanmpuirad
KAY-M xymupu TSh 88.16-312007»H1 Ba YHUHT acocuia ancopOIMOH-PEKYIEPaOH
YCKYHAHU WIIDIA0 YMKHII) J1a EKWIFH OYFJIapUHA aICOPOLIMOH YIIUad KOJIHIIL,

- YIA€BO0pO1 O yFIaprHU a0 COPOCSHT (IM3eTb EKUIFUCH, TY JITUPHUII TalTHIar |
pe3epByapHHHT «Karra Hadac oy Tydainm, EKUIFWIAPHA TaKCHUMJIAI
TU3UMUHUHT «OPAJIMKY» pe3epByapJiapuaa) 1a abcopOLMOH yuiad KOJIMIIL,

- Ccakjam TanThaard EKWIFWIAPHA CYIOKIMK-OYyF  akpanuin  da3anap
MaiiTOHMHUHT KUCKAP TUPWIUIIK Ba OYFJIAHUIIHUHT Kamaiuimm xpcooura (85-95%
camapaJlopJMK OuiiaH, ’bHU pe3epByapaaru I'® kamalnmm Ba €FUIFU CUPTUHUHT
noHToHMap Owman 98% ra KOIUIAHWIIM XUCOOWTra, YHHHT KOHCTPYKIIMOH
MaTepHaI — MOJMATUIICHTEpe(TaIaTHH, TOHTOHHUHT €HFUHTA KapIy (QyHKITUSIIHA
KOHYC IIaKJIMHU TaHJIa0 OJIMIII) TeXKAlll.

3. Maxammuit Texnores xom ain€ acocuna o6up katop AT Ba IIT cepusiiu COM
nap viab yuKu . EXuIFunapau pesepsyapiapia cakiaiia SHFUHHE YYupyBUH,
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Cy3YyBYM IOHTOHJIAp MuuJaru KynukiarruuwiapHur Ba « Onmammk TKMK» AXKna
Kommakup xonuman kenrupwirad Cu-Mo cymbbuamm pyaanapHu (IoTalroH
OOMHUTHUIITHUHT KOJUTOW-KUMEBHI Ba SKCIUTyaTaIlMOH XOCCalapu YpraHwIIn.

4. Maxamumii TexHoreH xom amé€ acocuga IOMb CK mommmepu wumnuiad
YUKWIAW. Y TOJIMAaKpWIOHUTPUII TOJIa UIILTAa0 YMKAPUIIIArd TUAPOIN3 YNKUHIUCH
Maxcynotu 0ymo, «Omvamnk TKMK» MYWK MOKuauar HMKI 1a Moo aexmm
CaHoaT SApUM MAaxCyJOTH KYIOHIAMUCHWHU HWIDIA0 YUKAPUIIHU PECYpPCTEKAMKOP
KWIUIga, Mo KOHIIEHTpAaTd OMYXTaCHMHHU JOHAIOpJjaliia SHTH KOMIIOHEHT
cudaruaa HAMOEH KWIIH.

YHUHT SHTY Tapkuou (orup.%): Mo-koHuenTpar 97,3-97,0, xkaoymH 2, cyBaa
spyBuan CK mommmepu— 0,7-1,0 man uboparnup. 3apypuil xojariaapja KaoJauH
oenronutra, CK mnomumepu KMI| ¢éxu IIBA ra anManmmHyBYMIapHUHT
AQHUKJTAIITHPUIITaH KOHIICHTpaI¥sUIapy OuIaH KaM MUKIOpiapaa amMammaaa. Mo
KOHILIEHTPATUHUHT TUAPOPWILIM, MyCTaxXKaMJIMKKa OVyiraH, (U3NK-KUMEBUI Ba
TEXHOJIOTUK XOCCaJlap¥ KAaOJWH Ba OPraHUK MOJUMEp OOFJOBUMIIAPU acocuia
TaKKocJIaHau. MomOaeHIn caHOAaT SPUM MaxCyJOT KYIOHIUCHHU STHT'U TapKUOIN
oMyxTa OWJIaH KaWTa WIDIAIl TEXHOJIOTHSACU MAaBXyJ OViAraH TEXHOJOTHsIaH
OMYXTAaHUHT aHbaHaBuUl TapkuoOu: 8-10% kaonswH, KoJranun — Mo KOHIIEHTpaTAaH
(dhapk KuIMaiin.

bupox 06y Re Ba MoHu KyroHIHWIaH Xalgall-KOHACHCAIUMS Ba aMMHUAKIU
@KpaTHO OJNMIN YCYJUIAPUHU, IIYHUHTACK MO HM aMMHaKIM aXpaTtud OJHIIIaru
kekaad AU xamaa AgQ HY [IUAHUIA &XPaTHO OJIMII YCYIUTApUHU OCOHJIAIITHPAIH.

5. PecypcTexxaMKOp TEXHOJIOTHSIJIAPHUHT Takpuba-caHoaT €KUM caHoarra
TAaTOMK KUJIUII CUHOBJIAPHU Y TKA3WIIH:

- «byxopo HK3» pna éExwiru OyFiaapuHM  aacopOIMOH peKyrepamus
TEXHOJIOTHSICH,

- Kamkanapwsé Bunositu Illaxpuca6s maxpu «Xakum» AEKIna 25-50%
camMapaJopiuKka dsra OyiraH EKWIFM OyFiaapuHu aOCOpOLMOH peKynepanus
TEXHOJIOTUSCH,

- «Y30eknedrerazy MUK nedt Ba raz xyxammkinapuaa OyriaHUIIaH Oyiaran
nykotunuiapau 96-98%ra kaMalUTUPHIITHUAT TTOHTOHJIA EHFUHOAP IO TEXHOJIOTHSCH,

- «Ommamuk TKMK» MYXK ATMII aunr 6oitntuin 0ynumuaa Konmakup
KOHU pyaacuHu (iotanusiamaary umMnoptin T-92 ypuuam 60ocyBun Oup Katop
KYTIMKJIaru4jap AINTHPOKHIAa MUCHH OOHMHTHIN VXIanuiapura (aHamor) HucOaraH
Oup 03 yCTyHJIMKKa 3ra OYnuO, OMpOK yJapHHU KYMUK TYPFYHJIUTH KYpPCaTKU4YU
Oyitnya unuioB 6EpPMOK 3apyp;

- «Omvamuk, TKMK» MYK MO3uuar HMKII 1a Mo KOHUEHTpaTUHU SHTH
omyxTtacu TapkuOugaru sHru OornmoBun CK mosmmepu OwiaH goHamoOpJanl
MaBxKyn Tapkuomarn 8-10% xaomuH Mukmopu OwnaH dapkK Kuaumm ad3an
Xuco01ann0, OyHIa OUp KaTop MyXHUM SKCIUTyaTal[MoOH Xoccajapra, YyHOHYH,
MOJHMOJIEH MUKIOPU FOKOPWIMTH, METAUIAPHU @XpaTHO OJMIHH FOKOPHU
TapaKaIUTUTUra SP UM,

6. WMurianmanapHu WIDIad YWKApUITa TarOMK OSTUIIAH KyWHJaru
caMapagoPJIMKK 3ra Oy IMH/IH:

- «Y36exnedTeras» MUK 1a moHToH TexHomorusicH itmmara 188,11 MIH. cyMHY;

- «Ommamuk TKMK» MY2Kna CK nosmMepu acocua sHTu OMyXTa TapKUOJIu
Mo KOHUEHTpaTUHU JOHAAOpJaIl Wrira 67 MITH. CYMHU TaIlIKWI TIH.
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PA3OBbI HAYUYHBIN COBET 16.07.2013.K/T.14.01 IIPU
UHCTUTYTE OBIIIEN 1 HEOPTAHUYECKOM XUMHNHU, HAYYHO-
HUCCJEJIOBATEJbCKOM IEHTPE XUMHWU U ®U3UKHU
MOJIUMEPOB, TAIIKEHTCKOM XUMHUKO-TEXHOJOIMYECKOM
UHCTUTYTE U TAIKEHTCKOM I'OCYJIAPCTBEHHOM
TEXHAYECKOM YHUBEPCHUTETE IO IPUCYXKJIEHUIO YYEHON
CTEINIEHU JOKTOPA HAYK

UHCTUTYT OBIHIEH U HEOPTAHUYECKOH XUMUU

IOCYIIOB ®APXO/J MAXKAMOBHNY

PA3PABOTKA INIOBEPXHOCTHO-AKTUBHBIX BEIHIECTB U
COPBIIMOHHO-PEKYIIEPAIIMOHHOU TEXHOJIOI'M CHUKEHUA
HOTEPH TOILVIUB ITPU XPAHEHUHU

02.00.11 — Kortonanas 1 MeMOpaHHAs XUMUS
(TeXHHYeCKHEe HAYKH)

ABTOPE®EPAT JOKTOPCKOW JUCCEPTALIUU

ropox TamkenTt — 2015 roa
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Tema JAOKTOPCKOM AUcce pranun 3aperucTpupoBaHa noj HOMEpOM
30.09.2014/B2014.3-4.T220 B Bpicmeid arrecTanMoHHON komuccun mnpu KaOunete
Munucrtpos Pecny6inku Y30ekucras.

JlokTopckast auccepranus BblnoidHeHa B MHcTuTyre o0l M HeopraHM4ecKod XUMHUHU
Axanemuu Hayk Pecniyonuku Y30ekucras.

ABTOpedepar nguccepraniuM  Ha Tpex s3bikax (Y30€KCKWil, pYCCKUM, aHTJIMHCKUN)
pa3MeIlieH Ha BeO-CTpaHHIle MO aapecy WWW.IONX.UZ u uHQOpPMAIOHHO-00pa30BaTeIbHOM
noptaie ZIYONET no axpecy www.ziyonet.uz

Hay4HbIi KOHCYJIbTAHT: I'ypo Buranuii IHaB1oBUY JIOKTOP
XUMUYECKHX HAYK

OdunmanbHble ONMOHEHTHI:
AMHHOB Cabup  HwurmaroBu4y  JOKTOp

XUMHYECKHX Hayk, TIpodeccop

KOnycos Mupaxmar IlyratoBud  g0KTOp
TEXHUYECKHX HayK, Tpodeccop

I apunos Xacan Typanosu4 JIOKTOP
XUMMUYECKHX HayK, mpodeccop

Benymas opranusanusi: @ eprancKkui NOJIMTEXHUYE CKHIA HHCTUTYT

3anmTa AUCCepTAalMU COCTOUTCS «__ » 2015 . B «__ » 4acoB Ha 3acelaHuu
Hayunoro cosera 16.07.2013.K/T.14.01 nmpu HuctuTyre 0oO0mieii M HEOpraHWYECKOW XUMHH
Axanemnun Hayk Pecnyommku VY30ekucrtan, HaydHo-mccienoBaTenbCKOM IEHTPE XUMHU H
¢u3uky monumepoB npu HamumonanbHOM YHUBepcuteTe Y30ekucraHa, TallKeHTCKOM XHMHKO-
TEXHOJIOTUYECKOM HHCTUTYTE M TalllKEeHTCKOM TOCYAApPCTBEHHOM TEXHUYECKOM YHUBEPCUTETE
mo axpecy: 100170, r. Tamkent, yn. M. VmyrOeka, 77a, Ten.: (99871)2625660; dakc:
(99871)2627990; email; ionxanruz@ mail.ru

JlokTopckasi muccepranusi 3apeructpupoBaHa B HMHPopManmoHHO-PECYPCHOM IIEHTpPE
HNucTuTyre 0o0mel m HeopraHWYeckor XuMuu 3a No , C KOTOPOM MOKHO O3HAKOMHTBLCS B
WPI] (100170, r.TamkeHT, yi1. Mup3o Yoyroeka, 77a, ten: (+99871)2625660).

ABTOpedepaT AMCCEPTALMU pa3oCiaH «  » 2015 rona.
(mpoTokoJ pacchliIku Ne oT 2015 1.).

Bb.C. 3akupos
[Ipencenarens HaydHoro cosera o NpUCYXIECHHUIO
Y4E€HOM CTEMEeHU IOKTOpa HayK, J.X.H.

AM. PeiimoB

VYuensblii cekperaps HaydHoro cosera mo
MPUCYKICHUIO YYEHOM CTETEHU IOKTOpa HayK,
J.T.H.

C.C. Xampaes

IIpencenarens Haygnoro cemunapa npu Hayanom
COBETE 110 NPUCYKJECHUIO YUEHOH CTENEHHU IOKTOopa
HayK, J.X.H., mpodeccop
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BBEJIEHUE (anHOTAIIMSI TOKTOPCKOM THUCCEePTALIMM)

AKTYaJIbHOCTh W BOCTPeOOBAHHOCTH TeMbl jaucceprauuu. OTnbIT
MPOMBIIIJICHHO Pa3BUTHIX CTPAH CBHIIETEIHCTBYET O TOM, UTO PECYPCOCOEpEKEeHIE
— OJIHO W3 YCJIOBUH HX YCTOWYHMBOrO pa3BuTus. Pacmonaras 3amacamu
COOCTBEHHOTO OPTAHO-MUHEPATHLHOTO CBHIPhS, PECIyOJMKa YYHUTHIBACT OTY
TEHEHITUIO, CTPEMSCH MOBBICUTH Y(PPEKTUBHOCTH PAOOTHI CBOUX TP EATTPUSITHIA.

B nedrerazosoii orpaciu npu 100b19€, XPaHEHUH CHIPhS TPOUCXOIUT MOTEPS
yrieBoAopo1oB B nmapoBo3ayiHbeix cMecsax ([IBC) ot ucnapenus. [loacuurano,
YTO 3a CYET UX COKPAIIEHWS, MOKHO HApacTUTh BBIMYCK Npoaykiuu Ha 20 %,
YMEHBIIUTh HArpy3Ky MPEANpPHUITHA Ha DKOJIOTHIO W 3J0pPOBbE HACEJICHUS.
Yka3zaHHbIe IOTEPH POUCXOAST U BeiTecHeHNU B atMocdepy [IBC u3 razoBoro
npoctpanctBa (I'TI) pesepByapoB. B 310l CBsI3M, OCHAIIIEHUE UX YCTPOWCTBAMU
MOJABJICHUSI WUCTAPEHUS] TOIUIMB M TOXAPOTYIIEHUS - TMOHTOHAMHU, CUCTEMaMH
copOIMu U peKyrnepanyuy MapoB TOIUIMB, HMIIOPTO3aMEIIAOIIUMH PeareHTaMu u
MarepuagaMu, SIBJISICTCS aKTyaJlbHOM 3a7a4€l OTPAaCIIn.

B uBerHoll MeTaqurypruvd WMIOpPTO3aMeEIIeHHEe MPUMEHIEMBIX PEarcHTOB,
COpOEHTOB M TMOBBIMICHUE dY(PPEKTUBHOCTH WX MCTIOIB30BAHUS TaKKE aKTyalbHO,
CTUMYJHUPYS Pa3BUTHE TEXHOJOTUMN JIOKATU3AlUK UX MPOU3BOJICTBA.

Tak, BbIcOKa MOTPEOHOCTh B AKTUBUPOBAHHBIX YIIIAX I PEKyIeparuu
MapoB YIJIEBOIOPO0B, BCIICHUBATEISAX U1 (PIIOTAIIMHA METHO -MOJIMOICHOBBIX Py
Ha MemHO-oOoratutenbHON (adbpuke (MO®D) MenemnasmisHoro 3aBojaa (MII3)
AO «Ammanbikckuit 'MK». Tam B nexe nepepadotku peakux merauios (LIITPM)
UCIIOJIb3YyeT KAOJMH TI0 YCTapeBIIeH TEXHOJOTUU TpaHyaupoBaHuss Mo
KOHIIEHTpaTa: MEX]y TeM, U3BECTHBI OoJiee 3PPeKTUBHBIC CBA3YIOIIHE.

YHOMSHYTbIE MaTepUabl SIBISIIOTCS KOJUIOMIHO-XUMHUYECKUMHU areHTaMHu,
peryisiTopaMu MPOIIECCOB B TETEPOTeHHBIX cucTeMax. M3yueHne moBepXHOCTHBIX
SBJICHUH W PaBHOBECHBIX COCTOSHHM Ha WX MeEX(a3HBIX TpaHMIAX, CBOWCTB
BBIJICIISIEMBIX ~KOMIIOHEHTOB TIOJIO)KEHO B OCHOBY pecypcocOeperaroneit
TEXHOJIOTUU HOBBIX cOpOeHTOB, [IAB 17151 HETerazoBoit oTpaciy U METALTYypPTHH.

Hacrosimass muccepraimonHass paboTa OpPHUEHTUPOBAaHA Ha peATM3aIHIo
noctaHoBieHui IIpesunenra PecnyOmuku VY30ekuctan NelIlI-916 ot 15 wurons
2008 roma «O JOMOJHUTENBHBIX MEpPAaX MO CTUMYJIMPOBAHUIO BHEAPEHUS
MHHOBAIIMOHHBIX MPOEKTOB M TEXHOJIOTUH B Tpou3BoaAcTBO» U Nelll1-1442 ot 15
nexadbps 2010 roga «O mpuopureTax pa3BUTHS MPOMBIIUIEHHOCTH PecmyOimku
V36ekuctan B 2011-2015 ronmax», a takxke Nelll1-2120 ot 04 deBpaist 2014 roga «O
nporpaMMe JOKaTU3allid TMPOU3BOJACTBA TOTOBOM MPOMYKIIMU, KOMITICKTYIOIIX
m3aenuid 1 MarepuanoB Ha 2014-16 roap», KOTOPBIE HAITPABIEHBI HA MOBBIIEHUE
3pPEKTUBHOCTH  TPOMBIIUICHHOTO  TPOWM3BOJACTBA 32  CYET  CHIDKEHHS
NPOU3BOJCTBEHHBIX  3aTpaT U  CE0ECTOMMOCTHM MPOJYKIMU, BHEIPEHUS
COBPEMEHHBIX SHEProcOEpEeramImx U pecypcocOeperaronmx TeXHOJIOTHA.

CBsi3b HCCJIeJOBAHUI ¢ TPUOPUTETHHIMH OCHOBHBIMH HaNpaBJie HUSIMHU
Pa3BUTHSI HAYKM M TEeXHOJOrMmH B pecnyduauke. JluccepraimoHHOE
UCCIIEIOBAaHUE COOTBETCTBYET MPHUOPUTETHOMY HAMPABICHUIO PA3BUTHUSA HAYKH U
texnonoruit: [1IIN-13 «PazpaboTka 3(pPekTHBHBIX METONOB MOWCKA, Pa3BEIKH,
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OIICHKH, JOOBIYH U KOMIUIEKCHOM mepepadoTKu TOTUTMBHO -MUHEP ATTbHO-CHIPhEBBIX
pECYpPCOB, YTWIM3AaUMU M HCHOJIb30BAaHUSA OTXOJ0B TOPHO-IIPOMBIIUIEHHOTO
koMIuiekcay N7. « XuMrAYEeCKHE TEXHOJIOTUN U HAHOTEXHOJIOTUNY .

O030p HHOCTPAHHBIX HAYYHBIX MCCJICOBAHUN MO TeMe JUCCEePTAIUH.
Pa3paboTkoit TeXHOJOTHI COpOIMH, peKylepaluyd IapoB YrIEBOIOPOJIOB
3aHuUMaroTCs Hay4Hble meHTpsl: Faculty of Chemical and Biological Engineering,
The University of Maine (USA), Department of Chemical Engineering, University
of New Brunswick (Canada), Melbourne School of Engineering, The University of
Melbourne (Australia). IToBepXHOCTHO-aKTHBHBIEC BeEIIECTBA I He(TEra3oBOM
orpaciau paspadboransl B Chemical Faculty, Gdansk University of Technology;
Faculty of Earth Sciences, University of Silesia (Poland). TIpo6nemsr ¢uortarmu
MEITHO-MOJIMOICHOBBIX CYIb(GUAHBIX pyn pemamuchk B Faculty of Engineering &
Resource Science, Akita University (Japan). [IpuknagHbie HaydHbBIC HCCIIEAOBAHUS
B 31X oOnactsax mposoasat Prof. Douglas M. Ruthven (The University of Maine,
USA); Prof. Mladen Eic (University of New Brunswick, Canada); Prof. Paul
Webley (The University of Melbourne, Australia); Ewa Olkowska (Gdansk
University of Technology, Poland). Zaneta Polkowska (University of Silesia,
Poland); Prof. Atsushi SHIBAYAMA, Prof. Yasushi TAKASAKI (Akita
University, Japan).

[Ipy pa3BUTHM TEXHOJOTHI pecypcoCOEpeXeHHs] B YKa3aHHBIX LEHTPAX M
YHUBEPCHUTETAX MHpPA MOJIYYEHBbl PE3YJIbTAThl: KUHETHYECKHUE 3aKOHOMEPHOCTH
copOLMU YriIeBOJAOPOJIOB Ha MOBEPXHOCTH cuiukarened u neoiautoB (The
University of Maine (USA); kuHetnka auddy3ur B HAHOMOPHUCTHIX MaTepHaax,
texHoJorun pasnenenus razos (University of New Brunswick, Canada); HoBbie
copoentsr msn suepretrku (The University of Melbourne, Australia); TIAB st
NpOIIECCOB CMauMBaHus, BcleHMBaHus pactBopoB (Gdansk University of
Technology); sddexr wuszbuparenmsHo¥ nenpeccun mnpu ¢uotarmu  Cu-Mo
CyIb(UAHBIX PY/l, YBEIMUECHHUE CTEIIEHU U3BjeueHnsa Mo 1o 52% nox aeiicTBreM
[TAB, BBeaennoro Bo ¢uortarmonnyo cuctemy (Akita University, Japan).

Ha cerogusmmuii 7eHb B MUpE TMPOBOJASTCS HAy4YHbIC MCCIEAOBAHUS IIO
TEMaM: yJIaBJIMBAHUS U PEKyMEpallMK MapoB yriIeBOJOPOI0B, CUHTE3a U U3YUEHUS
ctpoernst [IAB, mneHooOpa3zoBanme, QuoTanMoOHHOE oOorameHne MeIHO-
MOJMOJICHOBBIX  pyd, TMPUMEHEHHs XHMHUYECKHX PpEareHToB B IEJSIX
pecypcocoepexkenusi, pa3padOTKH CBSA3YIOLIETO JIJIsi TPaHyJIMPOBAHUS PYI.

CreneHb M3y4eHHOCTH mNpoodJiembl. B VY30ekucTtane uccienoBaHUsIMU,
3aTparuBarolMMH PECypcocOepekeHre, 3aHUMAaNNCh, B 00JIaCTH: TEOPUU COPOLIUU
- Mymunor C.3., Paxmarkapues I'.VY., copbuuu vHedrenpoaykros - Ps6osa H. /.,
Ab6nypaxumoB C.A., olleHKH poJH aacopOImoHHbIX cioeB [TAB B ycToitunBocT
nucniepcHeix cucrteM - AxmenoB K.C., ApunoB D.A., Xampaer C.C.,
Ar3amxokaeB A.A., cTaOWIM3AIH, 1€IMYJILIUPOBAHUS HE(DTIHBIX TUCTIEPCHBIX
cucteM - AmuHoB C.H., AmumoB A.A., XamunoB b.H., Hapmeroma I'.P.,
JeNpeccCuy HUCIapeHus TOIUIMB B pPE3epByapax C KEPaMUYECKUM TOHTOHOM -
Camuxos T.IL, Dumypanos O.A., @arxues H.M. ruapomerairyprue MeqHbIX,
MOJIMOACHUTOBBIX, IIECIUTOBBIX KOHIIeHTpaToB - Mcmaros X.P., [llapumor X.T.,
aneKTporuapomeraurypruei - Llpiranos I'.A., dnotooOoramenneM, 3KCTpakIuei
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u cop6umeii - Upnamzapos X.U., Y3nebaera JI.K., Jlykomckas I'.A.

B O6mmwkHEM 3apy0ekbe HCCIACIYIOT COPOIMIO MapoB HEPTENPOIYKTOB Ha
noBepxHoctu yriaei: AP-B, AI'-3, CKT, BPL, KAY, CTNB - IleryxoBa I'.A.,
[TonskoB H.C., Jlynamky I'.I'. (Poccus), neomuroB: NaA, CaA, NaX, LSX, X,
cuwmkareneit KCK, KCMI', KCC3, YCC4 - boiiueuko C.B., lIIserr A.B., IBanos
C,B. (Ykpauna); paspabareiBatoT [IAB u CBsI3yolye TpaHyJIMpOBaHUS DPYA -
Maptunenko B.IL., Ilerpymos C.M., [I3100a O.U., [Tonpoxyk O. A. (YkpauHa);
EBctrorun C.H., T'op6aueB B.A., bpyes B.II. (Poccus); morpyxHy KpbIITy
(monton) - CtapkoB M.B., Honosin I'.C., AdanacreB B.A., Boikos O.M.

B mampHeM 3apy0Oekbe aKTHBHO H3y4daeTcs COpOIMsS ra3oB Ha aacopOeHTax
(Boddenberg B., Jorge H. Fogiletta, Sanjiv N. Patel, Dwight F. Benton, Zbigniev
Adamczyk, Imre Dekany, Ferenc Berger, Seung-Mok Lee, Angel Mulero,
Francisco Cuadros); abcopOiusi mapoB yrieBOJAOPOAOB KUIKUMH COpPOCHTaAMH
(Jeffrey L. Lebowitz, Joseph W. lLovette, Chiu Y. Chun); pa3pabarbiBatoTcs
ycTpoiictBa pereHepanuu copbento (Northrop, P. Scott; Wu, Francis, S.;
Sundaram, Narasimhan) u TorumBoc6epexenust (Brown G.M., Doshl, Klshore J.,
Guillaume de Souza. Issy les Moulinisiux; Pascal Tromeur, Cercolles, Masaki
Ueno, Saitama-ken, Hideharu Yamazaki, Shiro Takahura); mpenmararorcss HOBbIC
[MTAB mis runpomeramtypruu (O. Sivrikaya, A.l. Arol, Stefan Dilsky, Muller H.J.,
Balinov B.B., Exerova D.R., Liu Jing, Xu Guiging, Yuan Shiling, Jiang Peng).

Tembl pecypcocOepekeHus B TOTUIMBHBIX M PYAHBIX CUCTEMaxX HE HAXOASATCS,
0/IHaKo, B c(epe MX HAYYHBIX MHTEPECOB, KaK M pa3pabOTKa BCIECHUBATENEH U3
¢dpakuuii  KpOTOHOBOTO  QlbJIETUAA, HU3KOMOJEKYISIPHOTO  IMOJHUITUIICHA,
MEJIETU3aAUUA Pyl CO CBSI3YIOIIMMH M3 MOJIMAKPWIOHUTpUIA. B nanHol pabote
BIIEPBBIC CO3JaHBI CIOCOOBI pecypcocOepekeHUs HEPTIHBIX W PYTHBIX
JUCIIEPCHBIX CHCTEM, C pEryJupOBaHMEM pPaBHOBECHUW B HHUX, Ha OCHOBE
MOBEPXHOCTHO-aKTUBHBIX BELIECTB U MAaT€PUAIOB U3 MECTHOTO CHIPbSI.

Cas3b TEMBbI JUCCEPTALMH C HAYYHO-UCCJIEI0BATeJILCKMMHU padoTamu,
rje BbINoJHAeTCHA Auccepraums. VccneqoBarensckas pabora MuctutyTa oOmeit
¥ HeopraHmdeckom xumuu Bouwia B mporpammbl HHAP no temam: «Pa3paboTka
COCTaBa M TEXHOJIOTUU TMOJy4eHHUs 3(PPEKTUBHOTO MMIOPTO3aMEIIAIOLIETO
KaTajan3aropa ¢ UCMOJIb30BAHUEM MECTHOTO ChIPbS JIJISl TUAPO OUMCTKHU JU3EILHOTO
OUCTHILUIATA HOBBIX HedTell Y30ekucTtaHa», KoHTpakT A-6-085 I'HTII-6 (2006-
2008); «TexHomorus MOTy4YEHHUS BBICOKOOKTAHOBBIX aJKWJIAT-, OKCHUIE€HAT- M
KOMIIAyH/1-O€H3MHOB ~HAa OCHOBE XHWMHYECKOW mepepaboTku raza U
ra3okoHjicHcaray, KOHTpakT DA-A6-TO64, IT][-609-6.1-0-20405 (2009-2011);
«Pa3paboTka  TEXHOJOTMM  TIOJy4YeHHS UM  BHEApPEHUS  amu(aThuyecKux
pacTBOpUTENCii Ha OCHOBE ra3okoHjeHcaray, koHtpakt WJ[-8-9/2 (2009-2011);
«HccnenoBanne CTpyKTyp ¥ CBOMCTB HHTEPMENUATOB COMPS)KEHHBIX PEaKLIUH ITPU
CHUHTE3€ C UX NMOMOIIBI0 MOIynpoaykroB u IIAB ¢ 3amaHHbIMH CBOWCTBaAMUY,
koHTpakT  DPA-O3-TO-94  (2009-2011); HDA-2012-7-6.  «Texuomorus
MPOU3BOJACTBA M MPUMEHEHHME IUIABAIOLIEr0 MOHTOHA MNPOTHB HCHAPEHUSA U
BHE3AIIHOTO BO3TOpaHus He(TENpOAYKTOB M Ia30KOHJIEHCATa B pe3epByapax UX
xpaneHus» (2012-2013); 7-OK-0-19005 mo Tteme: «OcBOeHHE M BHEAPCHUE B
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[ITPM AI'MK anbTepHATUBHOI'O KAOJIMHY CBS3YIOLIEIO B IPOLIECCE MOJTYyYEHUS
Mo-konrientpara» (2014-2015).

Leablo wuccjeq0BaHUs SIBIACTCS CO3JaHHE pPecypcocOeperaronmx
TEXHOJIOTUN HA OCHOBE BBICOKOA(D(DEKTUBHBIX PEAreHTOB, B 00JIACTH AUCTIEPCHBIX
HEePTSIHBIX - TPU XpaHEHUH, U CYIb(PUIHO-MUHEPATHHBIX CHUCTEM - TIPHU
(hI0TalIMOHHOM 00OTAIlEHUH U TP OM3BOACTBE MOJIMOICHOBOTO MTPOIYKTa

JIJ1st TOCTHKEHUS TOCTABIICHHOM 1T MOTPEOOBAIOCH PEIICHUE CJIeYI0IMX
3agau:

pa3paboTKa cIroco00B peryIMpOBaHus KHHETHKH TTap000Opa3oBaHMs, COPOITUH
MapoB YIJIEBOJOPOAOB - B HE(TEra3oBhIX, (DIOTAIMU U TEIUICTU3AIMA B MEIHO -
MOJIMOICHOBBIX PYIHBIX JUCTIEPCHBIX CHCTEMaX, COOTBETCTBEHHO;

pa3paboTKa TEXHOJIOTUU COPOIMOHHOM pEKyIepaliy IapoB yrieBO0POIOB;

pa3paboTKa MOHTOHHOTO CIOC00a COePEXCHHS TOTUTUB TIPU XPaHCHUH;

pa3paboTKa BCTiCHUBATEIS IS (MIIOTAITMOHHOTO 00O0TAIICHNS METHOM P YIIbI,
pa3paboTKa HOBOTO CBSI3YIOILIETO TPaHYIUPOBaHMsI MO -KOHIIEHTpATa;

UCIIBITAaHNE TEXHOJIOTHUECKHUX Pa3pabOoTOK, pacueT SKOHOMUUECKOTO dddeKTa
ot ux BHeApennus B HXK «¥Y36eknedteraz», AO « Anmansikckuii ' MK».

O0beKkThI HccaenoBaHusl. JlucriepcHble YIieBOAOPOAHbIE U CYIIb()UIHbIE
MEIHO-MOJIMOICHUTOBBIC PYAHBIE CHUCTEMBI, BKIIOYAIOIIME WHIUBHUIYaIbHBIC
COCAMHEHHS, CMecH (Ta30Bbl€ KOHJIEHCAThl, OCH3UH), afcopOeHTHl (YT,
IICOJIUTHI), a0COpPOEHTH (AW3EIbHOE TOIUIMBO, OEH3WH), HuX (a30BbIi,
(bpakMOHHBIN U 3JIEMEHTHBIN COCTaB NP XpaHEHUH U nepepaboTKe.

IIpeameTt ucciienoBanus. Ga3oBO-KOMIOHEHTHBIE PABHOBECHS U COCTaB B
OUCTEPCHBIX MapOTra30-KUIAKOCTHBIX YIJIEBOJOPOAHBIX U CYIb(UAHBIX MEIHO-
MOJIMOIEHUTOBBIX PYAHBIX CHCTEMaX, CIOCOOBI MX PEryIUpOBaHMsI, MPOIECCHI
pecypcocOepekeHus, MOXKapHOW H DKOJOTUYECKOW Oe30MacHOCTH Ha psie
00BbEKTOB HEPTEra30BON U METALTYPTUIECKOM MPOMBIIIIEHHOCTH.

MeTtoabl ucciaegoBanusa. CtaHaapTHbIE KOJUIOUIHO-XUMHUECKHE METOIbI
OIICHKH CMa4yMUBaHUA IOBEPXHOCTEH, aAT€31H, COPOIUH, arioMepalfu, MPOYHOCTH
1 00pa3oBaHus (a3z; METOAbl PUIUKO-XUMUUYECKOT0, Ta30XpoOMaTorpapuueckoro,
TEPMHUYECKOTO aHAM3a. OJEMEHTHBIH aHamM3 Mpod METOJ0M aTOMHO-
abcop6imonHoi ciekrpometpun (PE 30300), macc-ciekTpoMeTpuu (3MHUCCHOHHBIMN
anaimzarop Aligent 7500 ICP-MS), UK-cnekrpomerpus (cnekrpomerp AVATAR -
360 Nicolet); Tepmorpadus (nepuBarorpod Ilaymuk-Dpneii); pentreHorpadus
(dpon-2,0 ¢ Cu-aHTHUKATOIOM).

HayuyHasi HOBU3HA McCCJIeI0BAHUS 3aKITIOYACTCS B CIICTYIOIIEM:

pazpaboTaHa HOBas CHCTEMa YJIABJIMBAHUS JIETKUX (DpaKIUil TOTUIMB ISt
pe3epByapoB MyTEM MX KOHJICHCAINH, COPOIUH;

pa3zpaboTaH HOBBIN COpOEHT - MOAU(pULMPOBaHHBIN yroyib KAY-M,

pellieHa ONTUMU3AIMS PEXKUMOB PEKyIepaliy MapoB YIJeBOI0POI0B;

BIIEPBBIC OTIPEICIICHA TMHAMIKA UCTIAPEHHMS U TTOIABJICHHS €T0 B pe3epByapax
XpaHEeHUs YIIIeBOIOPOIOB C TOHTOHOM;

pa3paboTaHbl, HUCIBITAHBI W BHEAPEHBI CHOCOOBI TOIUIMBOCOEPEKEHUS:
MOHTOHHBIN, COPOIMOHHBII, HA OCHOBE MECTHOTO CHIPbSI K MATEPUANIOB;

BIIEPBBIC pa3padOTaH COCTAB CBA3YIOIIETO I'PaHyIMPOBaHUs Mo -KOHIIEHTpaTa
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B coCTaBe IMXThl Mo-KOHIIGHTpaTa, oOJjeryarommii u3Biedenue Re, Mo u3
OTapKa, a TaKkKe U3BJeUeHne Au U Ag U3 K€Ka €ro aMMHUA4YHOTO BbIIIETAYMBAHUS .

IIpakTHYeckue pe3yabTaThbl HCCJIET0BAHNSL.

B pesynbrare nmpuMEHEHMs NMOHTOHHOM TEXHOJIOTMH JOCTUTHYTO 98%-0€
YMEHBIIIEHHE TOTEPh OT HCMapeHUs u o0ecredeHa MOoKapoOe30MacHOCTh B
pesepByapax npeanpustus HXK “VY30exknedreras”.

B pesynbTare npuMeHeHHUs ancopOLMOHHO-PEKYNEePAMOHHON TEXHOJIOTUU
Ha A3C ¢upmsl “Xakum™ Hlaxpucabckoro paitona Kamkanappunckoi obnactu
OTIpEJIeTICHO YMEHbIIIEHHE BRIOPOCOB MapoB OeH3uHa B aTMocdepy Ha 25%.

B AO “Ammansikckuii 'MK” n0CTUTHYTO yBeIMYEHHE cojaeprKaHus Mo B
TOBapHOM TmpoaykTte Ha 4-5% 3a cuer WU3MEHEHUs COCTaBa IIUXTHI
IPaHyJIMPOBaHUsl MOJIMOJEHUTOBOTO KOHIEHTpaTa IyTEM COKpAIICHUs J0JIU
kaoymHaB ¢ 10 mo 2% u BBeaeHus 0,7% momumepa CK, croparorero npu o0xure.

JlocTOBEpHOCTh MOJIy4eHHBIX Pe3yJbTaTOB, 00OCHOBAHHOCTb HAYYHBIX
MOJIOKEHUM, BBIBOJOB M PEKOMEHJAIMIl HE BBI3BIBAET COMHEHUH, TaK KaK OHHU
BBIMIOJIHEHBI U C(OPMYJIMPOBAaHbl HAa OCHOBE JAHHBIX COBPEMEHHBIX (PH3HUKO-
XUMUYECKUX HCCJE0OBaHUI, BBIBOJBI M3 KOTOPBIX paccMOTpeHbl Ha HayyHo-
texanueckux coBerax HXK «VY3b6eknedreraz»y, AO «Anmanbikckuii ['MK»y,
MOATBEPKJIEHbl AKTaMU OIBITHO-NIPOMBIIUICHHBIX HCHBITAHUN pa3pabOTOK B
peaNibHBIX YCIOBUSAX psla JCHCTBYIOUMX MNPEANpUATHNH HePTerazoBol u
METALTYprUYECKOi OTpacieid, BHEAPEHUEM UX B IPOMBIIUIEHHOE NP OU3BOACTBO.

TeopeTnueckass W  NpaKTHYeCcKass 3HAYMMOCTb  Pe3yJbTATOB
uccjaenoBanmus. TeopeTruueckas 3HAYMMOCTh MX 3aKIIOYaeTcsi B 000CHOBAHUU
CroCOOOB yJaBiIMBaHUS JETKUX (pakiuil TOIUIMB U3 pE3epByapOB HA OCHOBE
BBISIBJICHHBIX 3aKOHOMEPHOCTEH COPOINH, pEKyIepaliy UX MapoB B AUCTIEPCHBIX
HEePTIHBIX CHUCTEMaX, OILEHKH IenecooOpasHocTy U A(P(PEeKTUBHOCTH
MMIIOPTO3aMEIIECHHUS I0BEPXHOCTHO-AKTUBHBIX BEILIECTB JJIs MOKAPOTYIIECHUS TaM
ke, a Takke I8 (GIoToOOOralieHus U TPaHyJIUpOBaHUS MHHEPATbHBIX
BBICOKOTUCTIEPCHBIX YACTUI] B PYAHBIX KOJUIOUIHBIX CUCTEMAX.

[IpakTrueckass 3HAYUMOCTb PE3YJbTATOB MCCIECIOBAHUS 3aKIIOYaeTCS B
caenytomeM. Co3/aHbl: TEXHOJOTUUECKUN PErIaMEHT U CTaHJapT HPEeaANpUATHS
NPOU3BOJCTBA  COpPOEHTOB, MHUJIOTHBIE YCTAaHOBKA  aJCOPOLMOHHON H
a0COpOIIMOHHONW  peKylepaly TapoB  YIJIEBOJOPOJAOB, TEXHOJOTHUECKHUIN
periiaMeHT Tmpoliecca CHIKEHHs TOTepb OT MCHApeHHs TMpU XpaHEHUH
HE(PTENPOYKTOB B PE3€pPBYyapax ¢ MOTPYKHBIM IOHTOHOM, CTAaHAAPT NP EATPUSITHS
Ha M3TOTOBJICHUE MOIUIABKOB MIOHTOHA U3 MOJMATUIIEHTepedTanaTa, CHaOKEHHbBIX
CHUCTEMOM TMOKapOTYIIEHUS, TEXHOJOTHUECKUN perjiaMeHT MpoIlecca OMBITHO -
MPOMBIIDIEHHOTO ucnbiTaHus MOHTOHOB B Y/III «lllyprannedreras», VYIII
«My0Oapeknedreras». Co3nanbl HOBble uMnopro3zamemaromme I[IAB gis AO
«Ammvanbeikckuit I'MK»: BcmenuBarens IIT B3amen ¢dmotopearenta T-92 B
mpoliecce 00oTalieHuss MEIHO-MOJUOAEHOBBIX pya, cBsasywomee CK  mms
MIPOU3BO/ICTBA OTapKa MPOMBILUIEHHOTO MPOIYKTa MOJIMOAECHOBOTO.

BHeapenue pe3yabTaToB HMCcJeA0BaHus. PemieHbl MpoOieMbl CHUKEHUS
MOTEPh TOIUIMB OT ucnapenus B Hedrerazoxpanmmmmax Y I «lyprannedrerasy
(ITlpoToxon Hay4HO-TEXHHYECKOTO coBeta oT S5 HosiOps 2013 roma); YIII
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«Mybapexnedreraz» (I[IpoTokos HaydHO-TEXHHYECKOTO cOBeTa OT 14 OKTAOps
2013 ropa), IpUMEHEHHS TMOJUMEPHBIX CBA3YIOHNMX — B AO «AJIMaJIbIKCKUN
I'MK». DxoHoMu4eckuii 3PPEeKT OT CHIKEHUS TIOTEPh B OJTHOM pe3epByape Y I
«ypTtannedreraz» - 48 MiH. cyM (AKT NPOMBINUICHHBIX HMCHBITaHUN OT 16
asrycta 2013 rona), B 1 pesepByape VI «Mybapeknedrerasz» - 72 MiH. cym/ron
(AKT TIpOMBINIUTEHHBIX HUCTBITaHUN OT 12 okTsa6ps 2013 roxa), B 1 pesepByape
A3C — 25 mun cym/ron; B 1 pesepByape YII «Kapumuckas nHedredazay - 43,11
MJH. cyM/ToJ (AKT NMpPOMBINUIEHHBIX UCHBITAaHUN OT 26 aBrycta 2014 rona); ot
CHIKEHHUSA pacxoa BcromorareiabHbix MarepuanoB B AO « Anmanbikckuii MK -
67 miH. cyMm B oA (mucbmo AI'MK ot 24 mapTa 2015 NeBX-1818-A rona).

AnpoGauusi  pe3yJbTaTOB  HccJed0BaHusA. Pe3ynbrarel  paboOThI
JNOKIAIbIBATMCH, Ha KoH(epeHmmsax: Resp. ilmiy-texnikaviy konferensiya
«O'zbekistonda neftni gayta ishlashning dolzarb muammolari va moylovchi
materiallar ishlab chiqgarish istigbollari» (r. Byxapa, 2005); Pecm., mocBsiieHHO#
75-neturo MIOHX AH PV3 (r. Tamkenrt, 2008); Resp.: « Ymumamu kumérapiap-
2008», TKTH (r. Tamxent, 2008); Pecn.: « AkTyanbHble TPO0OIEMbI 0OOECTICUEHUS
MHTErpay Haykd, oOpa3oBaHus W mpowm3BoacTBa» (r. Tamkent, 2008); Pec.,
nocBsimeHHon 15-meturo  BTHIIIE MBJ[ PVY3 (r. Tamxkent. 2008); Pecrm.:
«AKTyanbHble TTPoOJIEMBI TIepepadoTKu HedTH U raza Y3zoekuctana» (r. byxapa,
2009); Pecr.: «IlepcieKTUBBI HAYKH M IPOU3BOJICTBA XUMUIECKOW TEXHOJIOTHUH B
VY36ekuctane» (r. HaBou, 2014); Mexnynapoanoii: « HaHomoamMepHbIE CUCTEMBI
HAa OCHOBE MPUPOJHBIX U CUHTETUUYECKUX TOJIMMEPOB: CUHTE3, CBOMCTBAa U
npumeHenne» (r. Tamkent, 2014); Pecn.: «lIporpeccuBHbie TEXHOJOTHH
MOJIyYEHHSI KOMIIO3ULIMOHHBIX MaTepUalioB W M3JAenuid u3 HUX» (r. TalikeHr,
2015); IX Mexaynapoauoii: «3(dekTuBHOE UCITONIF30BaHIE PECYPCOB M OXpaHa
OKpY>KaloIlIeH Cpe/ibl — KII0UYEBbIE BOMPOCHI PA3BUTHUSI TOPHO -METAJUTYPTrUYECKOTO
komIuiekcay (r. Ycrb-Kamenoropck, PKas., 2015); Mexn. Konrpecce «l{BeTHbie
MeTajuibl U MuHepansl - 2015» (r. Upkyrck, PO, 2015).

Ony0/IMKOBAaHHOCTh Pe3yJabTaTOB HcciaenoBaHus. [lo wmarepuanam
JAuccepTauu ommyosmkoBanbl 33 paboTel, U3 HUX: 1 MoHOTpadus, 13 KypHanbHBIX
cTaTel B 3apyOeXHBIX U PECIyOIMKaHCKUX M3JaHusX, 19 - B cOOpHHUKaX Te3ucax
noknanos. [lomyden 1 marent PY3, nonana 1 3asBka PY3 Ha naTeHT.

CtpykTtypa u 00beM Aucceprauum. JluccepraimonHas padboTa U3J0KeHa Ha
189 cTpaHuiiax KOMMBIOTEPHOTO TEKCTa, BKItoyaeT 53 tabmui u 44 pucCyHKa.
CocTouT W3 BBENEHHUS, MATH SKCIEPUMEHTAIbHBIX TJIaB, 3aK/IIOUEHHUS, CIIUCKa
WCIIOJIb30BAaHHOM JIUTEpaTyphl U3 288 HAaMMEHOBAHU 1 TIPUIIOKEHUS Ha 156 cTp.

OCHOBHOE COIAEPXAHUE TUCCEPTALIUN

Bo BBegeHum gaercsi 00OCHOBaHME  AKTyaJbHOCTH  MPOOJIEMBI,
chopMyIMpoOBaHBl IIeNIb MCCJICOBAaHUWI, HAy4YHAas HOBH3HA, MPaKTHYECKAs
3HAYUMOCTh PE3YJILTATOB U OCHOBHBIC MOJIOKEHHUS, BRIHOCUMBIC Ha 3aIIUTY.

B nepBoii riiaBe 1o TeMe « AHATUTHUECKH 0030p METOJIOB PEryIMPOBAHHUS
OUCHEPCHBIX CHCTEM B TOIUIMBHOW W METAUTyPTMYECKOW  OTpacisax
MPOMBIIIIEHHOCTH», U3JI0KEHBI aKkTyalbHble MPOOJEMBbI pecypcocOepexeHus B
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HHEPIreTUKE U METALTYPTUH, a TaKKe MOAXOAbl K uX pemeHuto. [lokazano, 4ro B
OamaHce KOHOMHUH PeCYpCOB HEPTEra30BOTO CEKTOPA, 32 CUET CHUKEHHS TIOTEPh
TOIUIMB OT HCMAapeHus, Ha 100 HedTenepepadareiBarommx 3aBoaoB (HII3)
npuxoautcs 16%, aBrozanpaBounbix ctaniuii (A3C) — 52%, TOMIMBOXpaHUIIUII]
— 32%. B Mmerauryprum moka3areinb pecypcocOepeKeHHS MOKET ObITh TTOBHIIICH
npuMeHeHneM d3(PQEKTUBHBIX peareHToB (IOTAIMOHHOTO OOOTaIleHus Py,
OKaTBIBaHUSI PYTHBIX KOHIIEHTPATOB... CTIOCOOBI JOCTIKEHHS PECYPCOCOEPEKEHHUSI
B JIUCTICPCHBIX HEPTAHBIX M MUHEPATbHBIX CUCTEMaX pa3paboTaHbl HE MOJHO.

Bropas rinaBa no teme «Pa3Butne copOIMOHHBIX CIIOCOOOB peKymepaluu
MapoB yYrIEBOJOPOJIOB» TMOCBSIICHa pa3paboTke MoaxoAa K COpPOIMOHHOM
TEXHOJIOTUM PEKYyIMepaluy MapoB YrieBOJOPOJIOB: JIOKAIM3AUU MPOU3BOJICTBA
ancopOeHToB, Ha mpumepe akTuBUpoBaHHOTO yrig KAY-M. C ero nmomoipto
M3y4eHBl TIOKa3aTeNmd copOmuu OeH3oyla W OEH3WHA, MPOYHOCTH TpaHyl, B
cpaBHenuu ¢ yriamu CA-1831 (®panums), AP-3 (P®), neomutamu NaX, NaA,
CaX, co3maHbl YyCTaHOBKa M TexXHOJOruWs npousBoicTBa yrisi KAY-M.
[IpeumyiiecTBO €ro mepes aHaJoramMu OOBSICHEHO MEHBIIMM pa3MepoM TMOp B
MaTpuIle Yriisi U OOJIbIIEH MIOMAAbI0 MOBEPXHOCTH: eMKOCTh yriis KAY-M Ha
0,15% Beiie emxoct CA-1831, a mo mokazarento MPOYHOCTH OH HE YCTYMAET UM.
[Tapamerpbl CTPYKTYpbl COpPOEHTOB OMpPEACHSIM W3 HM30TEPM PaBHOBECHOM
ancopOimu mapos 6ensosianpu 293 °K, B MHTEpBaie OTHOCHUTEIBHBIX JIABJICHHUI OT
10* mo 1,0. O6pasusl BakyymmpoBamuch mpu 673 °K u mgasmennn 107 Ila.
M30TepMbl ancopOLMH B HHTIEPBATC OTHOCHTENbHBIX mapiermii (10°+0,3)
OTIMCHIBAIOTCS ypaBHEHHEM OOBEMHOTO 3amojHeHus Mukpornop JyOuHuHa—
PanymikeBnua. Yronme KAY-M, ¢ npenenpHO ancopOuumeit 6enzomna 10,1 Moab/kr
(B oTimmuue ot 0,5 Mosb/kr miist yrist AP-3) o0magaeT MEKPOIIOPUCTOM CTPYKTYPOit
Ha 78%, CA-1831- na 55%. Ancop6uus npu P/Ps = 1,0 coctaBumna 1,0 MoJib/kr

[Ipu necopOumu Oenzona ¢ yriass KAY-M, B unrepBane nasneHuii P/Pj
1,0+0,23 nabmonaercs netis ructepesuca (puc. 1).

a, Mosib/K2

Puc. 1. U3otepmbr n
ajcopOomn MapoB
Oenzona mpu 293 °K na 8
AKTUBHPOBAHHBIX  YIJIAX:
1- CA-1831, 2- KAY-M,
3- AP-3

| | | | 1

0.2 0.4 0.6 0.8 1.0
P/P,

N3 wu3orepm aacopOIuM paccyuMTaHbl COpPOILIMOHHBIE XapaKTEPUCTUKU
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UCCIICTyeMBbIX yIJiel 1o 0en3ouy (tadir. 1).
Taoaunal
Ancop6uus (o, MoJIb/KT), aacopbuuonnbie 06bembl (W, M°/Kkr) yrias mpu P/P;:
0,2 (a, W); 0,4 (00, Wp); 1,0 (as, Vs), 00bem mezonop W, = Vs - W,

AncopOeHt [TapameTpsl amcopOIMu OEH3071a Ha YTOJILHBIX aJICOpOEHTaX
a | W-10° | oy | Wo10° | asg Vg 10° Wi 10°
CA-1831 4,7 | 0414 | 56 | 0,493 |101 0,889 0,369
KAY-M 33| 029 | 33| 0,29 | 4,2 0,369 0,079
AP-3 06 | 0,053 | 0,7 | 0,062 |0,90 0,079 0,017

JInist u3ydeHusi KUHETUKU abcopOIuy napoB OeH3rHa JU3€IbHBIM TOILTMBOM
n3rotosieHa 60-TH JIMTpOBas MUJIOTHAs YCTaHOBKA. BbIsBIEHA 3aKOHOMEPHOCTS:
MpU yBeIMYEHUU 00beMa 3aIMBAEMOI0 B pe3epByap OEH3MHA y/AelbHbIE OTEPHU
€ro OT ucnapeHus: Bopactaau. Kpome Toro, ero noTepu ¢ pocToM TEMIEPATYPHI
pociu. Tak, npu yBenuueHuu oobema pesepByapa ¢ 25 1o 60 1 notepu TOIUIMBa Ha
enuHUIlY 00beMa 3alTUTOr0 OEH3MHA, TIPU OJJMHAKOBBIX HAUYaJIbHOM KOHIICHTPAIIUU
ero nmapoB B ux razoBoMm npoctpanctie (I'T]) u 0Obeme 3aKkayku, YBEITUIHBAIOTCS.
OT0 siBneHue 00bsicHeHo HachilieHueM [T 6obIero pe3epByapa napamu OeH3MHA
n3-3a OOJIBIICH IIJIOMIAU TIOBEPXHOCTH KHIKOCTH (TalJ1. 2).

Taoauna 2
3aBHCHUMOCTDH MOTEPH OEH3MHA U3-32 «0O0JIBIIOTO ABIXaHUS» B pe3epByape
Hauvanbnblit 00beM OeH3WHA B [ToTeps GeHzuHa B pe3epByape, Ml

60 TMTPOBOM pe3EpBYyapE, I 10 °C 30°C
1,2 141 29,9
4,7 19,3 39,6
7,5 26,1 53,8
15,0 34,9 80,7

Ha stom ocHOBaH pa3paboTaHHBII cTIOCOO CHMKEHHSI IOTEPh MapoB OCH3 MHA
B pe3epByape IyTEeM BKIIOUCHHS B TOIUTUBOPACIIPEACTUTEIHHYIO CHUCTEMY
MIPOMEKYTOYHOM EMKOCTH C JU3EIbHBIM TOIUIMBOM. D (HEKT S3KOHOMHH TOIUIMBA
OKasajcsl TeM BBIIIE, YeM MeHbIne oTHomeHue V,J/V., rtme V, - o0bem
MoCTymaeMoro 0eH3uHa, a V,- oobem ['TI mpomexxyrounoro pezepByapa (Tads. 3).
Taoauna 3

YMeHbIIIeHHE MOTepH OeH3UHA, KT, OT 3HAYeHus1 oTHomeHust V,/V,,

V,. 00beM MPUHUMAEMOTO IToTepu Gensuna B peseppyape, miL, Temir. 30 °C

Gensuna B pesepsyap 60 1 ™7 (& ey TT1 npoMexyToqHOTO pesepByapa, 1

1 4 Il 10 13 16
2 8,9 7,2 6 5,9 51 4,8
8 91 7,9 7,5 6,1 59 5,9
12 9,3 8,8 8,5 7,5 7,1 6,3
20 9,5 9,3 91 8,3 7,8 7,1
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TpeTnbsi r1aBa «Pa3putue cmoco0a 1Mo jaBiaeHNs UCTIAPEHUS U BO3TOPAHUS B
TOTUIMBHBIX JUCIIEPCHBIX CUCTEMax» MOCBAIICHA PA3BUTHIO OCHOB TEXHOJIOTHUHU
TOIUIMBOCOEPEKEHUSI C TOMOIIBIO TMOTPYKHBIX MMOHTOHOB. [lepBoHauaIbLHO
BBIOPAHHBIM KOHCTPYKIMOHHBIA MarepHual: MOJUYpPETaH, IEKTPU3YeM U TOpPrOY.
[lonmaTunenrepedranar JUMIIEH S3TUX HEJOCTATKOB, KpOME TOrOo, OH He
MPONUTHIBaeTCS HePTenpoaykToM. ONTUMHU3MPOBaHa (opma IMOIUIaBKa MOHTOHA!
mycToTenas cpepa ¢ IIoTHOCTHIO 55 kr/m’, B 18-20 pa3 MEHbIUIE IUIOTHOCTH BO/IBI,
B 18 pa3 - TorumBa. HamnaBy, onu obOecneumiu 85%-0€ mogaBieHUe UCTIApECHUS
TOmMB. M3MepeHo aBieHUE UX HACHIIIICHHBIX TAPOB U UX MoTepH (Tadi. 4).

Taoauma4
IoTepn TomIuBa B pe3epByape, B 3aBUCUMOCTH OT HAJUYMS MOHTOHA

Hamuuue montona wu3 | [loTepu GeH3uHA, KEpOCHHA, TU3TOIIMBA, TA30KOHAEHCATa
c(ep-nomiaBKoB B | B pe3epByape, NEPHUO/1 JIETHUM, SKCTIOZUIUS 3 MEC., KT
pe3CpByape XpaHCHUA ben3un KEPOCHUH | AU3TOIUIMBO | Ta30KOHIEHCAT
00beMOM 6 M

0e3 moHTOHA 51,5 32,2 18,1 49,1

C IIOHTOHOM 8,2 51 2,2 5,2

HenocrarkoM noHToHa U3 cep-mnoruiaBKkoB OblIa €ro HeAPHEKTUBHOCTD MPHU
MOKapOTYILIEHUH TOIUIMBA B pe3epByape. B 3Toil cBsA3M, pa3paboTaH NOHTOH U3
KOHYCOOOPA3HbIX NONABKO8, ¢ TIPOTUBOIIOXKApHOU (PyHKIHEH (pHC. 2).

Omna oOecreyeHa 3armoJHeHHeM KOJI0bI moIuiaBka, 00bemMoM 1,85 11, 1o 500 mit
pacTBopoM cocTaBa, %: 1) ctabunmzarop ropeHus Torumaa: cynepdocdar mumm
nBoiiHo# cynepdocdar: 3%; 2) IIAB-sBcniernBarens: 3-5%, 3) Boaa ocTalibHOE.

Puc. 2. Bua mormaBkoB cOOKy (CieBa) B CBEPXY MPHU MOTPYKEHHUH (CTIp aBa)

[lpu mokape meHa pacmpeaensiercss Ha TpaHule pasnena a3 «TOIIHBO-
BO3ayx». llocrme 3aJmMBKM B TOIUIAaBOK TICHOOOPA3YIOIIEr0 pacTBOpa TyAa
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3akauuBaau 1o aasieHuemM 0,2-0,25 Mlla, yepes HUMIE b B KPBIIIKE TOPJIOBUHBI,
HE TOJJICPKUBAIONINN TOPEHUE Ta3000pa3HbId JMOKCHA YTIIEpOoJa WM a3oT.
[TormaBky B pe3epByape 3anoHsIoT Ha 96-98 % miotmans 3epkania KHUIKOCTH.

Nsrorosnsrores mo TSh 64-1453781-002:2008, ob6ecneunBast:

- CAaMOTYIIICHNE TJIAMEHH TTPX BHE3AITHOM 3aropaHuu He(hTEnpOayKTa,

- OTCYTCTBHEC 3aKIIMHUBAHUS TTOHTOHA, KOPPO3UHU MaTepHaa;

- CHATHE YTPO3bI pa3pyIlIeHUs JHA pe3epByapa OoT yaapa 00 Hero MmoHTOHa,;

- CHATHE YTPO3bI 3a0MBaHUS OCKOJIKaMH TMOIUIaBKOB TPYOOTPOBOIOB;

- HCKITIOUYCHHE JJICKTPU3YEMOCTH MOTUIABKOB;

- BBICOKYIO 3pTOHOMUKY M YI0OCTBO MIPUMEHEHHUS TEXHOJIOTHH;

- HU3KYIO C€0E€CTOMMOCTD M3TOTOBJICHUS 1 AKCIUTyaTallid IIOHTOHOB.

YerBeprass raaBa «Pa3paboTka TmpoIECCOB  peKymepamud MapoB
YIJICBOJIOPOJIOB | TOJIABJICHHS MX MCITAPEHUS» MOCBSIICHA TEXHOJIOTHSIM.

1. Aocopbyuonnas mexHonocusi pexynepayuu moniué WCTbITaHA B
a7IcOpOLMOHHO-peKyTiepaimonHoi ycranoBke YPIIY-2 ¢ yrmem KAY-M TSh
88.16-31:2007. CocTaBieH MaTepualbHBIA U TEIUIOBOM OanaHc (Tabi. 5).

TaoaumaS
TensoBoii 6aj1aHC npouecca pexkynepanuu napos 6enzuHa Au-90
Ne | HaumenoBaHue Temno, 10° /1 Bcero,
Q. | Q] Q | Q7 |al0"kx
1 | Q:— pusnueckoe Temo, 0,670 - - - 0,670
MPUHOCHUMOE TTapaMu
yrieBogoponos (60°C)
2 | Q,— Terio, BEIACIIEMOE MPH - (1,164 - - 1,164
KOHJICHCAITUH TTapOB
YTIICBOIOPOIOB M OXJIAKICHUN UX C
270 mo 10 °C
HUTOI'O, ITPUXO 0,670|1,164 - - 1,834
3 | Q- Tero, 3aTpayrMBaeMoe Ha - - 10,761 - 0,761
HarpeB MapoB yIJIEBOI0POI0B C 60
1o 270 °C
4 | Q,’ — TeIIOBBIC IOTEPH, PaBHBIC - - - 1,073 1,073
A-Qqo' (A =7,2%)
NTOI'O,PACXO/1 - - 1 0,761]1,073] 1,834

2. Abcopbyuonnas mexHonocus peKynepayuy monaué UCTbITaHa B OMBITHO-
NpOMBIILIEHHOH ycTanoBKke AP-2, umutupyromieit padoty pezepByapoB A3C. Ona
OCHOBaHAa Ha BBITECHEHUH B aTMOC(Epy MapoB TU3TOIIMBA U3 KIIPOMEKYTO YHOTO)
pe3epByapa napamu 6eH3uHa u abcop6uuu ux. Ee coctaB (puc. 3): pesepByap, 25
M° ¢ GensuroM (1), «IIPOMEKYTOUHBI» pe3epByap ¢ AU3EIbHEIM TOIIUBOM, 25 M°
(2), razoBas oOBszka  (3), oOparweii kmanad (4), y3en BBoma I[IBC B
«IIPOMEXYTOUHBII» pe3epByap (5), y3en mpuema am3tormBa (6). Ilpum
3anosiHeHuu pesepyapa (1) [IBC u3 "Hero no tpybomnposoay (3), yepe3 oOpaTHbIi
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KjanaH (4) nmonaaaroT B pe3epByap (2) ¢ AU3ENbHBIM TOIUIMBOM. Y3el BBoja (5)
obecrieurBaeT KOHTAKT MapoOB OCH3MHA C TU3EIbHBIM TOIUTMBOM B HMKHEH 4acTu
I'TT u abcopOumio B pezepByape (2). UTtoObl cokparuth Bpemsi abcopOuuw,
pe3epByap 2 000py0BaH y3J10M Ipuema (6), B IpOTUBOTOKE, IPU CJIUBE TO IUIMBA.

Puc. 3. Cxema cucremsl
yJ1aBJIMBAHUS JIErKMX
¢paxkumnii 6ensuna na A3C
¢ TMOMOIBI YCTAHOBKHU
AP-2

Crnug duszenbHo20
mornnuea

<
<

| 1

\

Pe3sepsyap ¢
6eH3uHoM

Pesepsyap ¢
Qu3enbHBIM Monnueom

3. IlonmoHnas mexHONO2USL CHUJICEHUSL NOmMepb  Y2ieso00po0os Om
ucnapenusi. Pazpaborad TEXHOJIOTUYECKHIA PETJIaMEHT MPOILIECCa, OIIEHEHBI TOTEPU
3
TOIUIUB B MMUJIOTHOM pe3epByape eMKOCThIO 6 M~ (TalL. 6).

Tadoaumna6
Pacxoa MaTepHaJioB B MOHTOHHOW T€XHOJIOTHH TOIJIMBOCOepeKeHUs
Ne | Marepu | Homep | [lokazatenn kauectBa, oOs3arenpHble it | Hopma mo | Ob6nactsb
ajl cTraHaa IIPOBCPKU CTaHAapTy INMPpUMCHCHHU
MIPOJIYK pTa NpEANpUATH | 5
197051 a, TY MPOAYKIIN U
I'azox | OCT | MaccoBast 1011 Boabl, %, He OoJiee 0,5-0,8 CrIpbe
L | oHIeH 51 58- | MaccoBas TTOJISt MEXAHUYECKUX 0,001 TUIS
car 78 | mpumeceii B %, He 6omee nepepado
JlaBneHue HACBIIIIEHHBIX 1apoBs, 798,0 TKH -
MM.PT.CT., 10 MOTOPHOE
ITnotHOCTH TIpH 20°C, Kr/™M°, He Gonee | 0,75-0,82 | TomIMBO
MaccoBast noms cepbl, %, He OoJiee 0,05-0,08
2. | Texuu OO0m1ast )KECTKOCTh, HE 00JIee, MI'-3KB/JI 12-14 Texauuec
yecKas Cynbdarsl, He 60Jiee B MT/1T 5-6 Kasg BOJa
BOJIa Xnopupl, He 00Jiee B MT/1 6-8
OO01iee conecoepxkanue, 10, Mr/J 12-16

Mo uduipoBaHHbI TMOHTOH, M3 KOHYC-TIOIJIABKOB, MpEIHA3HAYEH ISt

pe3epByapoB

XpaHEeHUs

HEPTENPOAYKTOB  Ha

00BeEKTAX

HammmonansHOM

XomauuroBoi Kommnannu « Y30eknedrerasz» u ['Tl «Y3rocpeseps», obecrieunBaer
B pesepByape xpaneHuss PBC, o6wemom 1000 M°, CHIDKeHHe MOTEPU JIETKUX
¢dpakumii 'K 1o 120 T B roa. HoBast noHTOHHAS TEXHOJOTHS 00ECTICUNBACT:
- CHWXXEHHUE 3aTpaT Ha M3TOTOBJICHUE MMOHTOHA — 10 2,5-5 pa3z;
- MeHbIIyro Maccy noHtoHa u3 [19T - B 10-15 pas;
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- TOBBIIIEHHE, OTHOCUTEIHLHO C(EpPONOIUIaBKOBOIO IMOHTOHA, MOXKapo-,
B3PBIBOOE30MACHOCTH PE3EPBYaPOB XPAHCHUS;

- 0ombryto 3pPEeKTUBHOCTH TOTUTMBOCOEpex)eHus: B mouToHe u3 [19T.

[pu 3arpy3ke pe3epByapa STUM MOHTOHOM 00E€CTIEYUBAIOTCS YCIOBUSL:

- nokpeITHE 96-98 % noBepxHocTH xuaKkoro I'K B pezepByape;

- HEITOTOIUIIEMOCTh IOIUIABKOB, T.K. 1/3 yacTh nx o0beMa 3aIojIHeHa Ia3oM;

- JIOKaJIM3yeTCs MOXKapo- 1 B3pbiBoonacHocTh I K wimn TorumBa B pesepByape;

Ha ocHOBe MaHHBIX HMCTIBITAaHUS MOHTOHHOTO CMOCO0a CHUXKCHHS TMOTEPh
TOTUTMB OT UCTIApEHUA pa3paboTaHbl TEXHOJIOTHIECKHAE HOPMBI €0 IKCILTyaTalluu:

- Temneparypa razokonjgencara TSh 39.0-176:1999: 20-70 °C;

- iwoTHOCTH nipu 20, 40 u 70 °C ra3oKoHJIeHCaTa, Kr/M° (oOs13aTenBbHO);

- yposenb 'K B cepuitHom pesepByape — 85% OoT MakcuMyMma 3anoJiHeHus (B
sKcIepuMenTaabHOM - 90%), He HOpMHpYETCs, onpeaeaeHue 4 pa3a/cyT.;

- TeMIIepaTypa BOJHOTo pactBopa B nomiaske: 20-50 °C;

- aBJieHHe HachleHHbIX napoB — 0,1 MIla, 2 pa3za/cyr;

IIatas raaBa  «Pa3paboTka HOBBIX TOBEPXHOCTHO-aKTUBHBIX M
BBICOKOMOJICKYJISIPHBIX BEIIECTBY» MOCBsIIeHa pa3paboTke [IAB st metamtypruu.

1. Paspaboman u3 MeCmHO20 MEXHO2EHHO20 CblPpbsl BCHEHUBAMNEND-
dnoTopeareHT s oborameHus cyiabQUIHBIX Py, B3ameH aHasjora T-92 (PD).

[Ipumensin mMarepuaisl: 0TX0bI pou3BoaAcTB 3TaHona AO «HaBonazory,
AO  “Elektrohimzavod”, OOO  Sumono, mnomusTmieHa Illypranckoro
ra3oxXuMHueckoro komiuiekca. lcmnosb3oBanbl: cnupthl 3TUIOBBI (OC)
nzoammwioBbii (MAC), ampneruanl - kpotoHoBbIH (KA), kpoToHOBas (pakius
(K®), s¢pupoamsneruanas dpakaust (DAD), cuBymHble Macia (CM), a¢ups
MOHOOYTHJIOBBIE TOJIUTIMKOJIEH, a-onedunbl Ci9-Cpy, U3 0TXO/a MPOU3BOICTBA
HU3KOMOJIEKyIsipHO (pakiun  nojudtwieHa (HMO®ID). Cunres IIAB Nel-5
BbINoJIHEH KoHeHcarued KA, K® ¢ OC, NAC, DAD, CM (karammzarop NH,CI,
st mapst KAMAC - H,S0,) ipu 75°C:

- 1,1,3- tpustokcudyran (TOB), (KA ¢ 9C), (Nel);

- tpumzoamunioyran (TUAB), (KA:MAC=1:5 moib/MoIb, BpeMms 6 4.), (Ne2);

- Ha ocHOBEe K@ 1 DAD (DADK) (KDO:DAD= 1:5 Moab/M0IIb, 6 1), (Ne3);

- Ha ocHOBe K® 11 CM tpumonoctiupToyTan (TMCB), (Ned);

- Ha OCHOBe oKcua nponuieHa u cnupta oytuiioBoro (OIICBH), (NeS);

- IIT (onepuncynbsdonarsl) ppakumn Cio-Cyg 0TXOAa NOAMITUIIEHA, (N26);

- CTaHIApTHBIN BerieHuBareab T-92 (Ne7).

3amadeil JTama CcTalo CpaBHEHWUE KOJUIOMIHBIX, (PIOTAIMOHHBIX CBOWUCTB
cunre3upoBanHbix [TAB ¢ ananorom T-92.

Nsyuensl nosepxnocmuo-akmusHvie ceoticmea. Y CTaHOBIEHO, 4To [IAB Nel-
7 CHMKAIOT MOBEPXHOCTHOE HATSKEHUE PACTBOPOB. MUHUMAIbHBIM 3HAUYE€HUEM O,
u3 Hux obmamamu TUAB (Ne2) u TMCBH (Ned4). [lo pesynbTary ucciienoBaHUs
NMOBEPXHOCTHOTO HaTspkeHus [IAB, w3 uyucna u3ydeHHBIX BCIIEHUBATENeH
otobpansl I1T-6, I1T-7, AT-3 u AT-4, 6iu3kue 1o cBorictBam k T-92 (puc. 4). U3
HUX OOJBIIIMM MOBEPXHOCTHO-aKTUBHBIM 3 dexTom 06mamaor AT-4 u I1T-7. Ilo
ATOMY TOKazareno oHu - B psiay: [IT-6 < AT-3 <IIT-7 < AT-4.
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Ilenoobpasyrowas cnocobHocms neHooopazosameneii U CEOUCMBA NeEH.
[lenoo6pa3zyromas ciocooHocTs [TAB (puc. 5) Bo3pacTaer B Tom ke psaay: ot I1T-
6 Kk AT-4, 4To ¥ pOCT NOBEPXHOCTHOM aKTUBHOCTHU UX (pHC. 6).

SOT -1

o, Him

——2

70 1

——3
60 -

—o—4

50 1 —5
40 -

——6

——7

30 T

20 } : | : } i

0 1 2 3 4 5 6

Puc. 4. U30TepMbl MOBEPXHOCTHOIO
HATSDKEHUSI  BOJHBIX  PacTBOPOB
HoBbIX IIAB-BcnienuBateeii: 1 - IIT-
6; 2- AT-3; 3-IIT-7; 4- AT-4;5- T-92.

C,%

o,MH/m

70

60

50 —

40

- oo 0

T | T
1 2 3 4 5 6 C,%

o —u

Puc. 5. KwuHeruka BblIeJeHUdA
JKHIKOCTH TPH pa3pylieHUU TEeH B
1% pacTBOpax neHoodpasoBareJieii:
1-IIT-6, 2- AT-3, 3- IIT-7, 4- AT-4.

B cooTBercTBUM ¢ W3MeHeHMsIMHU MeHOooOpazyroumx crocoOHocteil T1AB,
W3MEHSIOTCS M YCTOMYMBOCTH T€HEPUPYEMBIX B MX pacTBOpax meH. OTHOCUTEIBHO

OonbIiel yCTOMYMBOCTHIO, BO BpPEMEHH, OOJAJalOT TEHbI, O0Opa3oBaHHBIC
pearentoM AT-4, a otHOcHuTenbHO MeHbluer — [1T-6 (puc. 7).

i _A V neusl, A
V,min M
4 1 2 3 4

o
140 | 3 180 7 14
2 —
160 !
120 _|
! 140 1
100 — 120 8
100 6
80 _|
8 — —4
60; 4 6 [

40

+

*

G §
| =T

I i PO | [ |

5 10 15 20 25 30 1, cex.

Puc. 6. FeHepnpOBdHne MeH BO
BpeMmenu B 1% pactBopax: 1 - IIT-6,
2—-AT-3,3-1IT-7,4 - AT-4,5 - T-92.

P2 2 3 3 4 &

T, CeK
Puc. 7. KuHeTnka pa3pyuieHusi eH B

1%-nbix pacTBopax IIAB: 1- IIT-6, 2-
AT-3, 3-IIT-7, 4- AT-4,

Ilens1, oOpaszoBannsie IIT-7, AT-3, corjmacHo »5Toil XapaKTEPUCTHUKE,

3aHMMAIOT TMPOMEXYTOUHOE TmojoxkeHue. I[leHooOpasyromas CcrnocoOHOCTh
CHHTC3UPOBAHHBIX BCIICHUBATEICH 3aBHCUT TakKXKE OT COOTHOIICHWS «Macca

cpTra - K Macce aimpJerufa» - peareHroB cuHre3a I[IAB, um Bpemenu
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B3aMMO/IEUCTBUA KOMIIOHEHTOB. /{7151 u3yuennbix Bcnenusarenei [1T-6, I1T-7, AT-
3 u AT-4, ona Bo3pacTaja B psay COOTHoOIIeHHWs macc: oT 1:3 k 14, Tak
MPOAOJDKUTETHLHOCTH B3aUMOICUCTBUSA: OT 3 710 6 4. MI3MeHeHue neHooopa3zoBaHus
[TAB 1 ycTOMYHMBOCTB [IEH KOPPETUPYET C XapaKTEPOM aIcCOPOLIMH UX HA TPAHULIE
pasnmena: Boga-Bo3ayx. ComocTaBieHHEe U30TEPM afCcOPOIMU C 3aBUCUMOCTSIMH
neHooOpa30BaHusl U YCTOMYMBOCTU TIE€H MOKa3bIBAET, YTO MOCJEI0BATEIbHOCTD
pocCTa BEIWYUHBI acOpOLUU OT MPUPOILI BCIIEHUBATENS U €r0 KOHLEHTPAIIUH,
OTpeeNAeT MEHOOOPa3yIlyl0 CHOCOOHOCTh pPEAreéHTOB U YyCTOWYMBOCTH
00pa3yeMbIX UMHU TE€H. DTO CBHUJAETEIbCTBYET O TOM, YTO MMEHHO aJIcOpOIHs
Mmosekyn [TAB u ux ciou o0ycI0BIMBAIOT CBOMCTBA MIEH: BEIMUHMHA afCOPOIIUU OT
MIPUPO/IbI IEHOO0OPA30BATENS HE MEHSIETCS.

N3yuena 3aBucuMocTth 00beMa neH B 1%-bix pactBopax IIAB ot pH cpenpi.
ITokazano, uyto B pactBopax IIAB reHepupoBaHuE IE€HBI YCUJIMBAETCS C
Bo3pactanneM pH: ¢ pH 4 mo pH 10. DT1oT dakr yka3piBaeT Ha TO, YTO TIO
neHooOpa3yrwmuM cBoiictBaMm [IAB oTBeuaror TpedoBanusiM k paotauun Cu-Mo
pya. OObeM reHepupyeMOll T€Hbl B pacTBOpPE YBEIUYMBAETCA C POCTOM
MpOJOJLKUTENbHOCTH cHHTe3a [[IAB u maccoBoW J0JM CHUPTCOEPIKAIIETO
KOMIIOHEHTa B CMeCH. AHAJIOTMYHO, BO3pacTain o0beMbl TieH B pacTBopax [1AB ¢
poctoM Temneparypsl: ot 20 1o 70 °C onn BbIpociu B 2,0-2,5 pa3za, 4TO MOXKET
OBITh CBsI3aHO C yiyunieHHeM pactBopumocTu [TAB (puc. 8).

ITo mapamerpy «kpatHocTh mneHbI» 3a 30 cek, IIAB paznmuuarorcs: mydiie
renepupytorcs nienst ot [1T-7, AT-3 u AT-4 (puc. 9).

V, MUT Kt‘—‘30 ?
250 —
: 4 250 —
3
2
1 200 —
200 —
150 -
150 — 100 —
50— o, MH/m
100 — >

5% 3 4 s @ m T.'C S0 45 40 35 30

Puc. 8. 3aBucumoctb 00beMa nenbl oT Puc. 9. M3MeHeHHMe KpPaTHOCTH
Temnepatrypsl B 1%-HbIX pacTBOpax reHepupyeMbix mneH B 1%-HbIX
neHoo6pa3oBareineii: 1 - AT-3 (1:3-3); 2 pactBopax IIAB IIT-6 (1) u AT-3
- AT-3 (1:3-6); 3 - AT-3(1:4-3); 4 - AT- (2), HMEIOIINX, Pa3JINYHYIO
3(1:4-6). MOBEPXHOCTHYI0 AKTUBHOCTb.
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BeimosineHo cpaBHHTENbHOE UcTbITaHne HOBBIX [TAB npu dummotanmm Cu-Mo
pya no pexumy MenHo-o0oratutenbHON hadpuku (MO®D). OToOpans! JTydiime
ITAB: IIT-6, IIT-7, AT-3, AT-4, mpubmmwkarommecss K peareHTy T-92 1o
apdextuBHOcTH (rnotarmu CU-Mo pyn. OnHako, TEHbI, T€HEpPUPOBAaHHBIC B
pactBopax d3tux I[IAB cooTBercTByrOT TpeOoBaHuio K (aoTopeareHram, 3a
HCKJTFOYEHUEM MapaMeTpa «yCTOMUMBOCTH», KOTOPas 1.0. HEBBICOKOM, T.K. TICHBI
nocJie (bJI0TalUU TOJHKHBI OBICTPO pa3p ymaThCs.

2. Paspaboman uz mecmnoco mexvoeenioeo coipvsi IIAB -nonumep CK nns
MPUMEHEHHUSI B KaYeCTBE CBS3YIOIIETO B COCTAaBE IMIMXTHI T'paHyIupoBaHus Mo-
KOHIIEHTpAaTa, HMCXOJs W3 aKTyaJlbHOW MPOOJIEMbl METAUIyPTUU - CHHUKCHHS
pazyoosxuBanusi npousBoaumMoro AO «Ammanbikckuii 'MK» Mou61eHUuTOBOTO
KOHIIeHTpara. PerieHune ee BUJIENOCh HAa IMyTH 3aMEHbl YacTW KaoJMHA Ha
croparonmi npu ooxure rpanysn Mo-KoHIIEHTpaTa MoJuMep, HarpuMmep, IPOIyKT
rupoImsa Bosoksa Hurpow, 3a 10-12 4, npu temmeparype 95°C—105°C (puc. 10).

[[luxTy TOTOBWIM HAa OCHOBE KaoJiMHA, OEHTOHUTA, *)uakoro ctekia (JKC),
nommmepoB  CK, Na-KMLl, nomuBununaunerara (IIBA), cynbpupoBaHHOI
uemmono3sl (CL). Mx cocTaB (cBs3yromiee, %, Mo-KoHIIeHTpaT — ocTalibHOE): Nol
(6e3 caasyromero), No2 (kaosmn 10%), Ne3 (CK 3%), Ned (kaomun 2%, CK 3%),
No5 (6entronur 2%, CK 3%), No6 (6entonut 2%, KMII 2%), No7 (6entoHuT 2%,
I[IBA 2%), Ne8 (6entonut 2%, CII 2%). Ne9 (CK 1%), Ne10 (CK 1,5%, XKC 1,5%),
Nell (6entonutr 2%, CK 1,5%, XKC 1,5%), Nel2 (xaommH 2%, CK 1,5%, XKC
1,5%), Nel13 (OKC 3%); Ne 14 (6entonut 2%, KMI]I 0,5%); Nel5 (6ertonut 2%,
CK 0,5%); Nel6 (kaomun 2%, CK 0,5%); Nel7 (6enronut 1%, KMIJ 0,5%), No18
(6entonutr 1%, CK 0,5%). BpiOGop mydmieli mumXTel CHENaH W3 CpPaBHEHHS
MPOYHOCTH TpaHys A0 U MOCJe 00KHUTa, U UCXOS U3 OCTAaTOUHOTO COJAEpPKaHUs
cepbl B orapke (Tadi1. 7). IIpenmyIiecTBO HOBBIX COCTABOB IEpe]] CYIICCTBYIOIIUM
B TOM, UTO MOJIUMEp MPHU 00KUTEe Cropajl, He MPUBOJS K Pa3y00KUBAHUIO OrapKa.

Tadauua 7
CocTaBrpany.a u u3Bjiedenue Re, Mo, Au, Ag: | - 1o o6:kura; I1- mocie;
1l — mocae BexkpbiTst HNO3;% (Ne 1); mocsie 06xkura (Ne 2,16)

OnemeHt | bes ceasyromero, Nel | I'panynsar cmecu Ne2 | I'panynsat cmecu Nel6
I 1 Il I 1 I I 1 i
Mo, % 41,3 - 9% | 37,7 | 391 | 97% | 399 | 42,2 | 99%
Re, % 0,07 - - 0,06 | 0,056 | 15% | 0,07 | 0,05 | 30%
Au 38,1 r/t - 049 | 3471/t | 3611/t | Q204 | 36,71/T | 3821/T | QK04
Ag 62,2 r/T - 0500 | 569/ | 5921/t | Q30 | 600r/T | 620r/T| QK04

Ouenka >3¢dexkTnBHOCTH TiepepaboTKu Mo-KOHIIEHTpaTa BBISBHIIA, YTO
mmxra Ha ocHoBe noJimMmepa CK mpeBocxouiia cTaHAAPTHYIO MO COJEPKAHUIO
Mo no u nocne o6xura. M3 Hee nmosHei nepexoui B BO3roHbl Re, coaepsxanue B
orapke AU u Ag u3 Hee Bbime. Utak, pazpaborana mmxra cocTaBa: kKaoiauH (1-
2%), momumep CK (0,5-3%), Mo-koHUEHTpaT — ocTanbHOE. MO-0rapoK, KaoJjvH,
oenronut, CK, cmecu Ne 2,345 (mo 600 °C oGsxkwura); Ne 2t,3t,4t,5t (mocie)
noasepruyTsl K-, nepuBarorpaduyeckoMy u peHTTeHO()a30BOMY aHaIM3aM.
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FoToBbIA NPOAYKT

Puc. 10. PeakTop nas npousBoacta nojumepa CK. Oo6o3nauenue: 1 —
peakTop; 2 — X0J0AWIbHUK IJIA c00pa KOHIeHcaTa.

B wecroit rnase «llpumeHneHne pe3ysbTaTtoB MCCIENOBAHUS NPUBEICHBI
pe3ynbTarel Ol 1 BHEpeHus: TEXHOIOTUN pecypcocOepeKeHusl.

1. Texuonoeus aocopoyuonnou pexynepayuu monaus. Ha BHII3 B 2008
I' MPOBEICHO HCIBITAHNE TEXHOJOTUU aJACOPOIMOHHOW peKymepaluyd MapoB
OoermsuHa wu3 mnapoBo3aymHoit cmecu (IIBC) wna ycranoBke VYPIIV-2,
MOJIEIMPOBAaHUE Tpollecca YOBLIM YIJIEBOJOPOAOB OT HUCIHApEHHs, CIOCOOO0B
aKTUBUpOBaHus ajncopOenra. Beixon aecopbara 72 %. ["azoxpomarorpaduuecku
MOATBEPIKIEH (DPAKIIMOHHBIN COCTaB OCH3WHA B HEM.

2. Texnonoeus abcopbyuonuoli pexynepayuu monaué Hcnbitana Ha A3C
«Xakum» B . lllaxpuca63 KamkagappuHCckoil o0JiacTH, € pereHepanuent
OEH3MHOBOT0 BO3TOHA Ha yctaHOBKe AP-2. OmpeneneHbl MOTEpH OT HCTApEHUs
GensuHa Au-80 mpPH mEpeKadyke ero W3 aBTOLWCTEPH oObeMoM 4,2-16,5 M° B
pesepByap PI'C-25 o6wmemom 25 M, Konuenrpanus yrieBogopoaos B 111
pe3epByapa ompenensiiach razoanammzaropom MI'M-034; o6beM BbITECHSIEMOM
[1BC - razoBsiMm cuetunkom PI-40.

Tadauna 8
YMeHbIIIeHHE MOTepH GeH3WHA, KT, 0T OTHOIIEeHHs 00beMoB V,/V

V, 00beM MPUHUMAEMOTO [loTepu Gen3uHa B pe3epByape, Kr

OcH3MHA B pesepeyap V,, - 066eM I'TI IpoMeKyTouHOTo pe3epByapa, M

xpanenus PI'C 25, m 1 4 7 10 13 16
2 8,9 7,2 6 5,9 5,1 4,8
8 91 7,9 7,5 6,1 5,9 5,5
12 9,3 8,8 8,5 7,5 7,1 6,3
20 9,5 9,3 91 8,3 7,8 7,1

46




[lonTBepkeHa 3aKOHOMEPHOCTh: C YBEIMYEHHEM OCTaTKa O€H3MHAa B
pe3epByape MOTepH OT «OOJBIIOTO JBIXaHUsS» MPHU 3aKauKe YBEIMYUBATUCH. JlJis
pesepByapa PI'C-25 npu yBenudenuu octatka ¢ 4 10 14 m°, B nerHuit mepuox —
Ha 22,1 %, B 3umHMii - Ha 21,7 %. C nomopio 2-X pe3epByapHoil cucteMbl AP-2
U3ydyeHo BiMsAHUE BenmmumHbl V,/V,, Ha moTepu OT wucmapeHus (tadmi. 8).
TomnmBocOepexeHne TeM BhIIIE, YeM MEHbIIIE OTHOIIIEHHE 00beMa MPUHUMAEMOTO
oensuHa Kk 00bemy I'Tl mpomexxyTouHOro pe3epByapa: NpUHUMATh OCH3UH HA/I0
MaJIbIMH TOpIsiMU. BeiOpoc mapoB Oen3uHa B atMocdepy cHikeH Ha 25-50%.

3.Ilonmonnas mexuHonocus noOOAGNeHusi NomepvL Om UCHAPEHUsl MONIU8
rcnpiTaHa Ha npomeicie «Kokaymamak» OAO «MyOapekHedTerasy, HaYWHAS C
25.04.2006 r., xorga ObljIa M3rOTOBJICHA MUJIOTHAS YCTaHOBKA, B Mactrade 1:1000
K 00bEMY IPOMBIILIEHHOTO pe3epByapa, ¢ 3al0JIHEHUEM MOBEPXHOCTH TOIUIMBA
cepamu-normaBkamu. [IpoBoamics moauTopuHT moteps 'K B mMpoMbImieHHOM
pe3epByape 0e3 ¥ ¢ MOHTOHOM, B 3aBHCHMMOCTH OT TemIeparypsi (Tadi. 9).

Tadanna9
Iorepu I'K B pe3epByape oT ucnapeHus, 0e3 ¢ IOHTOHOM, % Macc.

0e3 mourona| -1,42 -1,54 -1,80 -2,6 -9.6 -16,6 -18,9

c moHTouoMm | -0,5 -0,77 -0,71 -1,03 -5,49 -5,93 -6,23

+-,A -0,92 -0,77 -1,03 -1,57 -4,11 | -10,67 | -12,6

Ha mpowmeicie «3eBapaa» AO «Mybapeknedreras» 15.12.2006 r. mpoBeaeHo
WCIIBITAaHUE TTIOHTOHA U3 KOHYC-TIOTVIABKOB B PE3€pByape XpaHEeHUs. Y CIIOBUSA:

TeMIieparypa - eCTeCTBEeHHO-KIMMarudeckas, ot -5°C no +10°C, B cyTku;

nepuoguYHOCTh 0TOOpa npod I'K: 12, 24, 36, 48 u;

miomans 3epkana nosepxaoctu ['K: S = 3400 cM>.

KOJIMUECTBO MOIUIABKOB JJISl MOKPBITUS Tiomaau nosepxHoct I'K: 15 mir.

Pe3ynbTar ucnbiTanus: rpaaueHT cHkenus norepu ['K ot ucnapenus - 14%,
CHIXEHHE noTepb - 11-6%, npu npoBepke aBTOHOMHOT'O MOKAPOTYIIEHUS, BPEMS
cpabaTeIBaHUs MEHHI - 1,5 MHH; TyIIEHUS MOKapa - 3 MUH; BBICOTA MEHHI - 10 cM.

B VII «Kapmmackas Hedredazan u YII «llypranuedreras» 02.06.2010 u B
AO «Myb6apexnedreraz» 04.06.2010 r. mpoBenenst OIIN B pesepByape ['K.

Pesynbratel: 1) cHIKEeHHE TOTEPh OT UcHapeHus - Ha 96-98 %; 2) moHTOH
oOecrieun1 TylIeHHE IMOKapa B pe3epByape, 3) Marepuall MOHTOHA XUMHYECKU
CTOEK, COXpaHsIeT MEXaHUYECKYIO MPOYHOCTH (Tads. 10);

Tabauua 10
dddexTuBHOCTH TOIIHBOCOEepe:keHUus1 'K B pe3epByape ¢ NIOHTOHOM
Ne| Bpems Pacuer [loTeps ot CyrouH CyrouHas
WCTIBITaH| TOTEPH OT WCITApCHUS C 3¢ HeKTHBHOCTD | 3PHEKTUBHOCTH
v, 4 | UCTIapeHus, npuMeHeHueM | 0e3 moHToHa, % | ¢ moHTOHOM, %
1] 12 36 36 32,4
2 24 18 2,0 16,0 89,0
3 36 40 10,8 30,2
4 48 20 5,0 15,0 75,5
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Wtak, mpuMeHEHUE KOHYC-TIOIUIABKOB MOHTOHA CHUXAET MOTEPU TOIUIMB OT
ucnapenus JIOY Ha 96-98 %; obecrneueHo caMopOU3BOJILHOE TTOKAPOTYIIICHHUE B
pesepByapec 'K 3a 1 cek ¢ MmoMeHTa BociameHeHus. Ce0eCTOMMOCTh TMTOHTOHA -
1500 cym, 3aTpatsl Ha 3aM0JIHEHUE UMU pe3epByapa oobemom 1000 m°® tnma PBC -
75 muH. cymoB, OxugaeMbplid SKOHOMUYECKUA (D (EKT OT BHEAPEHUS TEXHOJIOTHH,
B TiepecueTe Ha OJMH pe3epByap - 96,0 MiH. cym/Toj 3a cueT cHmkeHus Ha 92 %
notepu HedrenpoaykroB oT ucnapenus. Bcero, B HXK «VY30eknedrerasz»
0KMJIACMBIM YKOHOMHUYECKUUA HA(PPEKT OT NPUMEHEHUs KOHYC-TIOIIABKOBBIX
MIOHTOHOB B P€3€pByapax XpaHeHus - He MeHee S0 MIpa. cyMm.

4. Texnonoeus gromooboeawenusi ¢ Hosvim ecnenusamenem. IIpoBeneHsl B
2014 r. OIIN BcnienuBareneur IIT-6, I1T-7, AT-3 u AT-4 npu ¢noraiuu Cu-Mo
pya mectopoxaeHus Kansmakeip B LIUIHT AO «Anmainsikcknid ' MK». ®noranms
C IPUMEHEHUEM ITHX BCIICHUBATENEH, B CPABHEHUU C UMIIOPTHBIM POAYKTOM T -
92, nmaer nBOWCTBEHHBINM pe3yiabTar. C OJHON CTOPOHBI, BBIXOJ YEPHOBOTO
KOHIIEHTpara Meau npu (uotaruu, ¢ T-92, paBubiit 84,75-86,33%, 0130k K
pe3ynpTary Quotaumu ¢ BenenuBatemsimu AT-3, AT-4, IIT-6, IIT-7: 78,47—
84,83%. Ho c npyroii cTOpOHBI, pa3pabOTaHHBIE BCIIEHUBATEIH YCTYMAIOT
uMIopTHoOMy T-92 mo mokasareiao yCTOMYHUBOCTH TEHBI: BpeMs CYIIECTBOBAHUS
TIEHBI HE JTOJDKHO OBITh 00s1ee 30-60 cek, kak y T-92, ¢ MOMEHTa 101a4u B PYIHYIO
(GI0TO-CyCTICH3MI0 MY3BIPhKOB BoO3ayxa. Jms cunTesmpoBanHbix [IAB »TOT
IMOKa3aTelb MPEBHIIIACT ATOT JIUMHT. TpeOyercs mopadotka [TAB cepmit AT u I1T.

5. Texnonoeus epanynuposanus Mo-konyenmpa 6 wuxme H08020 COCMABA.

B 2014-15 rr. mposeneno OIIM nmomumepa CK B HIIPM MII3 AO
«Anmanbeikckuit 'MK». OToOpans! ydiime cocTaBbl (Tadum. 11).

Tadaunall
Peuentypsl mmxrbl rpanyauposanus Mo-konuenrpata B OIIN
nay | [Iuxrta Conepxanue Kaomun B [Tomumep CK- | Bona, i
eKc | rpanyiupoBa | Mo-KOHIIEHT- IMXTE |1 B mmxre
HUS, COCTaB | para, KT % KT % b |
A | KonrponbHas 150 8 12 - - ~25
B OnbITHAS 150 2 3 2,0 3 ~25
C OnbITHAS 150 2 3 1,3 2 ~25
D OnbITHAS 150 2 3 0,7 1 ~25
VYkazanHble cmecu — u3 oO0ueld mnaptuu  Mo-KoHueHTpara. Bpewms

rpanynipoBanus kaxmaoi 150 kr mopuuu - 60 muH. B mmxty ¢ uagekcamu B,C,D
momumep CK mopaBamm  paszOaBiaeHHBIM Bogoi (1:5), nampHeWmme dTarbl
MPOU3BOJCTBA OTapKa MPOMIIPOJAYKTa MOJUOJEHOBOTO HE OTIMYAIUCh OT
CYILECTBYIOIIEH TeXHOJOTMU. TepMooOpaboTKa rpaHysl 3arpy30K BBINOJHEHA B
o0>xurooii neun, & 300 mm, BpeMst 00kura 7 yac, CKOPOCTb MOJa4H KHUCJIOPOa
12 M B uac. [Ipo9HOCTh OOGKATAHHBIX TPAHYJT 40 OOKHTa YAOBICTBOPHUTEIbHAS,
rpanynsl C uHAekcamu B, C — mnoBwimeHHO TBepable; D - aHanornyHel
KOHTPOJIbHOM A, XMMHUYECKUN COCTAB rpaHyJ NpHUBEIEH B Ta0I. 12.
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Taoaumal?2
Xumnueckuii coctaB Mo-KOHIIeHTpaTa U orapka u3s napruii A, B, C, D

HNnnexc Mo Re Cu S BOJa

UCXOIHBIH Mo- 40,19 % 0,066% 1,75% 31,59% -
KOHIICHTpAaT

A 36,81 0,016 1,78 0,75 0,10
B 37,91 0,010 1,77 0,54 0,14
C 38,84 0,014 1,80 0,22 0,14
D 39,25 0,009 1,98 0,65 0,23

Urak, npoBenennoe B AO «Ammanbikckuii 'MK» cpaBaurensnoe OIIN
nomumepa CK B HOBOM cocTaBe WIMXThI TpaHynupoBaHusi MO-KOHIIEHTpara
BBISIBWIIO clienytolee: 1) cogepkanue MoaubieHa B rpaHysiax U3 IIUMXThl HOBOTO
COCTaBa BBIIIE, YEM B KOHTPOJILHOW; 2) COJIepKaHUE PEHUS B HUX, MOCJIE 00KUTra
rpaHysl,  HW)XXE, Ye€M B KOHTPOJIbHOW, OCOOEHHO 3aMETHO, W3 IIMXThl C
conepxxanuem moaumepa CK 0,7 %, 4Tto roBOopuT O 00Jjiee MOJHOM BO3TOHE
CEeMUOKCHIAa peHMsI Mpu OoOXkure; 3) MPOYHOCTh HEOOOMNKEHHBIX TpaHys, U3
ONBITHBIX MAapPTHil, YJIOBIETBOPHUTENbHAS, ONM3Kas K KOHTPOJIbHOW; 4) B
PKOHOMUYECKOM OTHOIICHUH, Ielecoo0pa3Ho 3akpenuTh perentypy ¢ 0,7%
MoJIMMeEpa B IIMXTE HOBOTO COCTaBa; 5) 00JIESrYeHO M3BJICUCHUE 30JI0Ta U cepedpa
U3 KEKOB aMMHAYHOTO BbIIIEIaYMBaHUS MOJIMOIE€HA U3 Orapka OT 00KUTa IIUXThI
YKa3aHHOT'O HOBOTO COCTaBa.

3AKJIFOYEHHE

Ha ocHOBe W3y4eHHBIX 3aKOHOMEPHOCTEH W3MEHEHHUS COCTOSHUUN
VIJCBOJOPOJHBIX M PYIHO-MUHEPAIBHBIX JHUCIEPCHBIX CHCTEM, PEIICHBI
aKTyalbHbIC HAy4YHO-TEXHWYECKHE 3a/ladd B 00JacTu pecypcocOepexeHus B
MPOMBIIIJICHHBIX OTPACIISIX: He(hTEra30BOM U METALTYPTHYECKOM.

OCHOBHBIMH HayYHBIMHU U TIPAKTHYECKUMU PE3yJIbTaTaMHU, TIOJTy4EHHBIMH TIPH
BBITIOJIHEHUU AUCCEPTAUOHHON PaOOThI SIBISIOTCS CIEAYIOIIHE:

1) BbIsiBIIeHBI 3aKOHOMEPHOCTH PEryIMPOBaHUsS He(TEra30BbIX JUCIICPCHIA:

KWHETUKH aJICOPOIHMY TTapOB YIJIEBO0POI0B HAa TBEPABIX COpOCHTAX;

KWHETUKH abCcopOIMY mapoB yrieBoI0POI0B KUIKUMU abcopOeHTaMu;

KUHETHKHU UCTIapeHHsI TOTUTUB Ha TpaHuIle pa3jena (a3: KUIAKOCTh-Tap;

2) Ha ocHoBe pa3pa0oTaHHbBIX IPHHIUIIOB PErYIMPOBAHUS APO0OPa30BaAHMS
B JIUCIIEPCHBIX TOTUIMBHBIX CUCTEMAX, PEJIOKEHBI TEXHOJIOTUIECKUE PEIICHHS:

aICOpPOIIMOHHOTO YJIABIMBAaHUSI MApOB TOIUIMB HAa HOBBIX aJICOpOEHTaX, C
COCTaBJieHHMEeM OajlaHca Tpollecca pEKyIlepalud, TI[OCTPOCHUEM H30TepM
ajcopOmu, pa3padoTKOM 0Te4eCTBEHHOTO « AKTHBHpOBaHHOTO yriisi KAY-M TSh
88.16-31:2007» u amcopOIMOHHO-PEKYNEPAIIMOHHON YCTAaHOBKY Ha €ro OCHOBE;

a0CcOopOIMOHHOT O YIIABJIMBAHUS [TAPOB YTIIEBOI0POAO0B TU3ETbHBIM TOTUTUBOM
B «IIPOMEXKYTOUHOM» pe3epByape TOIUIMBOPACIIPEIEIUTENIbHON CUCTEMBI;

cOepexeHusl TOIUTUB NP XPAHEHUH, 3a CUET YMEHbIIICHUS UX UCTIAPEHUS 13-
3a MUHUMHU3ALMW TUIOMaAu paszjaena (a3: >kuakocTh-nap U ymeHblueHus [TI
pe3epByapa TMOTPYKEHHBIM B JKHJKOCTh IOHTOHOM, C MPOTHUBOIOKAPHOM

49




byHkuMe, moadopoM KOHCTPYKIMOHHOTO MaTepuajia €ro M3rOTOBICHHS —
oy THIIEHTepedTanaTa, KOHyCHOM OpPMBI €IUHUIIBI IOHTOHA - TIOTUIABKA;

3) Pa3pabotan Ha OCHOBE MECTHOT'O TEXHOTEHHOT'O Chipbs psan [IAB cepuii
AT u IIT, u3ydeHbl UX KOJUIOUIHO-XUMUYECKUE U IKCIUTyaTallMOHHBIE CBOMCTBA,
KaK BCIECHHMBATENEl B YCTPOMCTBAX MOMXKAPOTYIIEHUS KOHYC-TIOTUIABKOBBIX
MOHTOHOB pPE3EPBYapPOB XpPaHEHUs TOTUIUB U QuioTaliMoHHOTO oboramenuss Cu-Mo
cynbGuaHbIX pya MecTopoxkaenus Kambmakeip AO « Anmanbikckuii ' MKy .

4) Pa3zpaboTtaH Ha OCHOBE MECTHOT'O TEXHOT€HHOTrO ChIphbs mnojumep CK,
MPEACTABIIIONMA  CO00OM  MPOAYKT THAPOJM3a OTXO0Ja IPOU3BOJICTBA
MOJIMAKPUIIOHUTPUIIBHOTO BOJIOKHA, I pPecypcocOepexeHus MPOU3BOJCTBA
orapka mnpomnpoaykra mosmOaeHoBoro B IIIPM MII3 AO «AnMambIKCKUN
I'MK», Kax HOBBIM KOMIIOHEHT IIMXThl IpaHyJMpoBaHus Mo-koHueHTpara. Ee
HOBBIM cocTaB: % wmacc.: Mo-koHuentpar 97,3-97,0%, xaomuH 2%,
BogopactBopuMbiii mosumep CK,— 0,7-1,0%. Ilpu HeoOxoaumocTH, KaoauH M.0.
3ameHeH Ha Oentonut, a nomumep CK — na Na-KMII unn nosmBuHMNaLETar, ¢
YTOYHEHUEM KOHLIEHTpaluii 3amenurteneid. (ComnocTtaBieHbl T'UAPOPUILHBIE,
MPOYHOCTHBIC, CTPYKTYPHBIC, (PU3UKO-XUMUYECKHE U TEXHOJOTHUYECKHUE CBOMCTBA
mmxThl MO-KOHIIEHTpaTa Ha OCHOBE CBS3YIOIIMX: KaoJHMHA M OpPTraHUYECKUX
MOJIMMEPOB, TOJy4aeMbIX U3 HUX TpaHyl U orapka. TexHonorusi nepepadoTKu
OTapKa MIpOMIPOyKTa MOJIUOJEHOBOTO C HOBBIM COCTABOM IIMXThI HE OTIMYAETCS
OT CYIIECTBYIOIIEH TEXHOJOTHH, W3 IMUXThl TPAAUIIMOHHOTO cocTaBa: 8-10%
KaoJIMHa, ocTalbHOE - Mo-koHueHTpar. OaHako, oHa oOJeryaer u3nieueHue Re,
Mo wu3 orapka — MeToJaMd BO3IOHA-KOHAEHCAlMM U  aAMMHAYHOTO
BBILIETIAYMBAHNS, COOTBETCTBEHHO, a Takke u3BieueHMe Au U Ag U3 Keka
aMMHUA4YHOTO BbIIENIAYMBaHUsI MO — METOJIOM LIMAHUITHOTO BBIIIETAYMBAHUSI.

5) [IlpoBeneHbl ONBITHO-POMBIIUICHHBIE UCIBITAHUA W BHEAPEHUS
pecypcocOeperarmmx TeXHOJIOT Ui:

Ha BHII3 - ancopO1roHHOM TEXHOIOTHH pEKyTepaluy NapoB TOIUIUB:

Ha A3C «Xakum» 1. Ilaxpuca63 KamkamappuHckoit o0mactan -
a0COPOIMOHHOM TEXHOJIOTUU PEKyIepali napoB TOIUIHB, ¢ dddexTom 25-50%;

B HedrerazoBbix xo3sictBax HXK «VY30ekHedreraz» - NOHTOHHOU
TEXHOJIOTHH, CO CHIDKEHHEM MOTeph TOIUIMB OT UcTmapeHus Ha 95-98%,

B oTaenenun odoramenus LIJIHT AO «Anvanmsikckuii 'MKy, npu dnoTtarum
pya mectopoxaeHus KanbMakbIp — psijia BCIEHUBATENIEH, B3aMEH UMIIOPTHOTO 192
— JIOCTUTHYTas C HX YYacTHEM CTENEeHb OOOrameHuss MeId HE3HAUYUTEIbHO
yCTyMHaeT aHajory, TpeOyercs ux 10paboTka Mo MOoKa3aTeo YCTOMYMBOCTH IEH.

B LIIPM MII3 AO «AmMmanbikckuii I'MK», npu rpanyaupoBanuun Mo-
KOHILIEHTpaTa ¢ MpUMEHEHUEM HOBOTo cBs3yroiero CK B HOBOM cocTaBe IIMXTHI
IpaHyJIMPOBAHUS, BBITOJTHO OTIMYAMOIICTOCS OT CyIecTBYomero cocrana (8-10%
KaoJIMHA) PSJIOM SKCIUTYyaTallAOHHBIX CBOMCTB: IOBBIIICHHBIM COJCPKAaHHEM
MOJIMO/IeHa, TOBBIIIEHHON CTENEHbIO U3BJICUEHHUS METAJLIOB.

6) Paccunrtan skoHOMu4eckuii 3p(eKT oT BHEAPEHUs pa3pabOTOK B:

HXK «¥Y36exnedTteras» moHToHHOU TexHojoruu: 188,11 MiH. cyMm B rof;

AO «Anmanbikckuii 'MK» HOBOTO coOcCTaBa IIMXThl T'PAHYJIAPOBAHUS
MOJIMOAEHUTOBOTO KOHIIGHTpaTa Ha ocHOBe noymMepa CK: 67 MiTH cyM B TOI.
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INTRODUCTION (annotation of doctoral dissertation)

Relevance and demand of the subject of dissertation. Experience of
industrialized countries testifies that resource-saving is one of conditions of their
sustainable development. Having our own stocks of organic-mineral raw materials,
the republic considers this tendency, seeking to increase overall performance of the
enterprises.

In oil and gas branch mining, storage of raw materials there is evaporation
loss of hydrocarbons in steam-air mixture (SAM). It is estimated that due to their
reduction, it is possible to increase production by 20%, reduce the burden of
enterprises on the environment and health of the population. The specified losses
come from replacement in the atmosphere of SAM from the gas space (GS) of
tanks. That is why to equip them with fuel and fire evaporation suppress devices -
pontoons, sorption systems and vapor recovery of fuels, import-substituting
reagents and materials, is an important task of the industry.

In nonferrous metallurgy import substitution of the applied reagents, sorbents
and increase of effectiveness of their use is also actual, stimulating development of
technologies of localization of their production.

So, the need for absorbites for a recuperation of vapors of hydrocarbons,
foaming agents for flotation of copper and molybdenic ores on the copper
dressing-works (CDW) of Copper-smelting plant (CSP) JSC “Almalyk MMC” is
high. There in the shop of processing of rare metals (SPRM) uses Kaolinum on
outdated technology of a pelletizing of Mo concentrate: meanwhile, more efficient
bindings are known.

Mentioned materials are colloid and chemical agents, regulators of processes
in heterogeneous systems. Studying of the surface phenomena and equilibrium
states on their interfaces, properties of the allocated components is the basis for
resource-saving technology of new sorbents, surfactant for oil and gas branch and
metallurgy.

The real dissertation work is focused on implementation of resolutions of the
President of the Republic of Uzbekistan No. PP-916 of July 15, 2008 "On
additional measures to stimulate innovative projects and technologies in
production” and No. PP-1442 of December 15, 2010 "About priorities of
development of the industry of the Republic of Uzbekistan in 2011-2015", and also
No. PP-2120 of February 04, 2014 "About the program of localization of
production of finished goods, components and materials for 2014-16" which are
directed on increase of effectiveness of the industrial production due to decrease in
production expenses and product cost, introduction of the modern energy saving
and resource-saving technologies.

Conformity of research to the priority directions of development of
science and technologies in the republic. The present work is conducted
according with priority directions of science and technology development of the
Republic of Uzbekistan SSTP-13 «The development of effective approaches of
search, investigation, assessment, production and complex processing of fuel
mineral raw material resources, utilization and recovery of a mining complex» 17.
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"Chemical technology and nanotechnology".

International review of scientific researches on theme of dissertation.
Development of technologies of sorption recovery of hydrocarbon vapors are
engaged in research centers: Faculty of Chemical and Biological Engineering, The
University of Maine (USA), Department of Chemical Engineering, University of
New Brunswick (Canada), Melbourne School of Engineering, The University of
Melbourne (Australia). Surfactants are designed for the oil and gas industry in
Chemical Faculty, Gdansk University of Technology; Faculty of Earth Sciences,
University of Silesia (Poland). Problems flotation of copper-molybdenum sulphide
ores were solved in Faculty of Engineering & Resource Science, Akita University
(Japan). Applied research in these areas is carried out Prof. Douglas M. Ruthven
(The University of Maine, USA); Prof. Mladen Eic (University of New Brunswick,
Canada); Prof. Paul Webley (The University of Melbourne, Australia); Ewa
Olkowska (Gdansk University of Technology, Poland). Zaneta Polkowska
(University of Silesia, Poland); Prof. Atsushi SHIBAYAMA, Prof. Yasushi
TAKASAKI (Akita University, Japan).

With the development of technology resource in these centers and universities
around the world produced results: kinetic laws adsorption of hydrocarbons on the
surface of silica gel and zeolites (The University of Maine (USA); kinetics of
diffusion in the nanoporous materials, technology gas separation (University of
New Brunswick, Canada); New sorbents for Energy (The University of
Melbourne, Australia); surfactants for the processes of wetting, foaming solutions
(Gdansk University of Technology); the effect of the election of depression in the
flotation of Cu-Mo sulfide ores, increasing the degree of extraction of Mo up to
52% under the influence of surfactant introduced into flotation system (Akita
University, Japan).

Today research on topics are conducted in the world: capture and recovery of
hydrocarbon vapors, synthesis and study of the structure of surfactants, foam
flotation concentration of copper-molybdenum ore, use of chemicals for the
purpose of resource conservation, the development of a binder for granulation ores.

Degree of study of problem. The theory of a sorption in Uzbekistan was
developed by Muminov S.Z., Rakhmatkariyev G. U. In practical aspects of a
sorption of refined oils was engaged Ryabova N. D. In an assessment of a role of
the adsorption layers of surfactants in the stability of mineral dispersions were
engaged Akhmedov K.S., Aripov E.A., Khamraev S.S. Stabilization of oil disperse
systems based on surfactants and their involvement in the processing were
engaged: Alimov A.A., Muinov B.H., Khamidov B.N., Narmetova G.R. Salikhov
T.P., Eshmuradovym O.A., Fathievym N.M. were engaged in finding the solution
for the fuel saving from fuel evaporation in the tanks with pontoon in Uzbekistan.

On the basis of knowledge of disperse sulphidic and mineral systems,
hydrometallurgical processing of copper, molybdenum, scheelite concentrates
processes were developed (Ismatov H.R., Sharipov H.T.); electrohydrometallurgy
(Tsyganov G. A.), technologies of fleet enrichment of ores, extraction and sorption
(Irnamzarov H.I., Uzdebayeva L.K., Lukomskaya G. A.).

In foreign countries adsorption of gases on adsorbents is actively studied
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(Boddenberg B., Jorge H. Fogiletta, Sanjiv N. Patel, Dwight F. Benton, Zbigniev
Adamczyk, Imre Dekany, Ferenc Berger, Seung-Mok Lee, Angel Mulero,
Francisco Cuadros); absorption of vapors of hydrocarbons (Jeffrey L. Lebowitz,
Joseph W. l.ovette, Chiu Y. Chun); devices of a fuel saving and tanks of storage
are developed (Northrop, P. Scott; Wu, Francis, S.; Sundaram, Narasimhan) and
fuel-saving (Brown G.M., Doshl, Kishore J., Guillaume de Souza. Issy les
Moulinisiux; Pascal Tromeur, Cercolles, Masaki Ueno, Saitama-ken, Hideharu
Yamazaki, Shiro Takahura); New surfactant for hydrometallurgy (O. Sivrikaya,
A.l. Arol, Stefan Dilsky, Muller H.J., Balinov B.B., Exerova D.R., Liu Jing, Xu
Guiging, Yuan Shiling, Jiang Peng).

Resource-saving subjects in fuel and ore systems are not, however, in the
sphere of their scientific interests, as well as development of foaming agents from
fractions of crotonaldehyde, low-molecular polyethylene, a pelletization of ores
with binding of polyacrylonitrile. Ways of resource-saving of oil and ore disperse
systems, with regulation of equilibriums in them, on the basis of surface-active
substances and materials from local raw materials are for the first time created in
this work.

Communication of a thesis with researches where the thesis is carried
out. Research Institute of General and Inorganic Chemistry, joined the program of
research on the topic: «Development of structure and technology of receiving the
efficient import-substituting catalyst with use of local raw materials for
hydrotreating of diesel distillate of new oils of Uzbekistan», contract A-6-085
SSTP-6  (2006-2008); «Technology high-octane alkylate-, oxygenator-,
andcompound- petrol on the basis of chemical processing of gas and gas
condensate», contract FA-A6-TO64, ITD-609-6.1-0-20405 (2009-2011);
«Development of technology of receiving and implementation of aliphatic solvent
based on gas condensate», contract ID-8-9/2 (2009-2011); «Investigation of
structures and properties of intermediates coupled reaction duration synthesis with
them support of intermediate products and surfactants with given properties»,
contract FA-F3-TO-94 (2009-2011); IFA-2012-7-6. "The production technology
and application of a floating pontoon against evaporation and sudden ignition of oil
products and gas condensate in tanks of their storage" (2012-2013); 7-FA-0-19005
on a subject: «Development and implementation of binder as alternative kaolin in
the process of obtaining Mo-concentrate producing in SPRM under JSC «Almalyk
MMC» (2014-2015).

Purpose of research is creation of evidence-based resource-saving the
technological decisions, on the basis of high performance reagents, in dispers oil -
at production, storage, in nonferrous metallurgy - at floatation enrichment of
copper ores and production of a candle end of a middling product molybdenic.

In accordance with the purpose, resolved the following researchobjectives:

- development of ways of regulation of a kinetics of an evaporation, sorption
of vapors of hydrocarbons - in oil and gas, flotations and pelletization in copper
and molybdenic ore disperse systems, respectively;

- development of technology of adsorptive recuperation of hydrocarbon
vapor;
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- development of a pontoonway of fuel savings during the storage;

- development of a foaming agent for floatation enrichment of copper ore,

- development of new binder granulation Mo concentrate;

- test technological developments, calculate the economic effect from
implementation in Petrochemical Company «Uzbekneftegas», JSC «Almalyk
MMCy.

Objects of research are the disperse gas-vapor- fluid hydrocarbon and sulfide
copper- molybdenite ore systems, incluiding individual compound (gas
condensates, gasoline) , adsorbents (coals, zeolites), absorbents (diesel fuel, petrol)
and their phase-aggregative state during the storage and treatment.

Subjects of the research are the regulation of phase equilibrium in disperse
steam and gas-fluid hydrocarbon and sulfide copper- molybdenite ore systems for
storage and processing, recourse-saving, fire and environmental safety processes in
a number of oil, gas and metallurgical industries.

Methods of research. The reference colloid chemical methods of an
assessment of wetting of surfaces, adhesions, sorptions, agglomerations,
durabilities and formations of phases; methods of physico—mechanical,
chromatographic, thermal analysis. Elemental analysis of samples by atomic-
absorption spectrometer (PE 30300), mass-spectrometer (emissive analyzer Aligent
7500 ICP-MS), infrared spectroscopy (spectrometer AVATAR-360 Nicolet),
thermogravimetric (derivatograph Paulik-Erdey); X-ray (Drone 2.0 with Cu-
anticathode) methods.

Scientific novelty of the dissertation research consists in the following:

the novel system of light fraction of fuel recovery for reservoirs by
condensation, sorption was developed;

the new sorbent - the KAU-M modified coal is developed;

the optimization of vapor recuperation regime of hydrocarbons with use local
sorbents was carried out;

the new data on evaporation dynamics during the exploitation of industrial
tanks for hydrocarbons storage were obtained;

developed, tested and implemented ways to fuel supply: pontoon, sorption,
based on local raw materials;

the composition of bonding agent to granulate Mo-concentrate in comparison
with  existing composition (8-10% of kaolin in mixture with Mo-concentrate)
facilitating extraction of Re, Mo from the candle end by sublimate-condensation
and ammoniacal leaching, respectively, as well as the extraction of Au and Ag
from the cake of ammoniacal leaching of Mo by cyanide leaching were developed;

the composition of the mixture to granulate Mo-concentrate with a novel
binding SC containing (wt.%): Mo-concentrate 97.3-97.0; kaolin 2.0; water-
soluble SC polymer 0.7-1.0 was proposed.

Practical results of research consist in the fellowing:

As a result of a pontoon technology 98% decrease in evaporation losses
achieved, and provided fire safety in tanks of Company "Uzbekneftegaz".

As a result of the adsorption-recovery techniques at the gas station company
"Hakim" Shahrisabskogo district of Kashkadarya region defined by a decrease in
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emissions of petrol vapor to the atmosphere by 25%.

The JSC "Almalyk MMC" achieved an increase in Mo content into
marketable products by 4-5% due to changes in the composition of the batch
granulation molybdenite concentrate by reducing the share kaolin from 10 to 2%
and 0.7% of polymer injection SC, burning during firing.

Reliability of obtained results validity soundness of scientific position,
conclusions and recommendation does not excite doubts, as they have been
performed and formulated out based on results of modern physico-chemical
researches, conclusions from which are considered on Scientific and technical
councils of the enterprises "Uzbekneftegaz', JSC “Almalyksky MMC”, are
confirmed with acts of approbation and experimental-industrial testes,
developments in real conditions in several operating enterprises of oil and gas, as
well as metallurgical branches, introducing them into industrial production.

Theoretical value and practical value of the research results.

The theoretical value of the work consists in the foundation of approaches of
fuel light fraction recovery from the tanks based on identified patterns of sorption,
recuperation of their vapors in the dispersed oil systems, also efficiency of import-
substituting surfactants and high molecular compounds during the firefighting at
the same places, during the flotation and granulation of mineral fine-grained
particles and ore-mineral colloidal systems, as well.

The pracrical significance of the research results is the following.
Technological schedule and enterprise standard of sorbents production, pilot plant
for hydrocarbon vapor recovery have been created. The system of losses reduction
from the evaporation of liquid hydrocarbons in the storage tanks has been offered,
technological regulation process to reduce losses from evaporation during storage
of petroleum products in tanks with a submerged pontoon, the enterprise standard
for manufacturing pontoon floats polyethylene terephthalate, equipped with a fire
suppression system, technological regulation of pilot testing the pontoons in the
"Shurtanneftegaz* company, "Mubarekneftegaz" company. Created new
surfactants for import substitution JSC "Almalyk MMC": PT frother instead of T-
92 flotation reagent in the process of enrichment of copper-molybdenum ores, SC
binder for the production of calcine industrial product molybdenum.

Realization of results. Problems of decrease in losses of fuels from
evaporation in oil and gas storages are solved in "Shurtanneftegaz" company
(Scientific and Technical Council Protocol on November 5, 2013);
«Muborakneftegas» company (Scientific and Technical Council Protocol on
October 14, 2013), foaming agents and the polymeric binding at JSC «Almalyk
MMC» were given. The expected economic effect of reducing losses in one tank of
"Shurtanneftegaz" is 48 million sum (Act of industrial tests of August 16, 2013), in
one tank of "Mubarekneftegaz” is 72 million sum / year (Act of industrial tests on
12 October 2013 ), in the reservoir filling stations is 25 million sum / year; in the
tank "Karshi tank farm" - 43,11 million sum / year (Act of industrial tests of
August 26, 2014); by reducing the consumption of auxiliary materials JSC
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"Almalyk MMC" - 67 million sum per year (AMSE letter of 24 March 2015 NeVH
1818-A years).

Approbation of work. The materials of dissertational work were reported at
the International and Republican scientific- practical conferences and symposiums:

«Actual problems of oil processing and advances of oiling materials
manufacture» (Bukhara, 2005); «Achievement and perspectives of complex
chemical processing of Uzbekistan’s fuel and mineral resources» devoted 75 years
anniversary to Institute of General and Inorganic Chemistry As RUz (Tashkent,
2008); «Dependable chemists-2008» (Tashkent, 2008); «Actual problems of
science integration provisions and manufacture» devoted 15 years anniversary
VTSPB Ministry of Internal Affairs of RUz(Tashkent, 2008); « Actual problems of
oil processing and gas in Uzbekistan» (Bukhara, 2009); «Opportunities of science
and production of chemical technology in Uzbekistan (Navoi, 2014); International:
«Nanopolymeric systems based on natural and synthetic polymers: synthesis,
property and applicativon» (Tashkent, 2014); Republic: «Advanced technology of
composite materials and products based on them», (Tashkent, 2015); IX
Internatinal: «Effective application resources and environmental protection — key
quessions of mining and smelting complex» (Ust-Kaminigorsk, 2015);
International Congress: «Non-ferrous metals and minerals» (Irkutsk, 2015).

Publication of results. The main content of dissertation is stated in 33
scientific publications, including 1 monograph, 13 journal articles in foreign
periodicals and in Republican periodicals, 19 publications in scientific papers of
scientific conferences and abstracts. 1 patent of Republic of Uzbekistan is taken
out, 1 application of Republic of Uzbekistan for the patent is submitted.

Structure and volume of dissertation. Dissertational work is stated in 194
pages of computer text, it includes 53 tables and 45 figures. It consists of
introduction, five chapters, conclusions, and list of used literatures containing
bibliography of 254 titles and appendix on 143 page.

THE MAIN CONTENT OF THE THESIS

The introduction proves the urgency of the work, formulates to achieve the
objectives and goals, scientific novelty and practical importance of the research, as
well as the basic provisions for the defense.

The first chapter of dissertation is devoted on theme «Analitical review of
dispersed system reguliation in fuel and metallurgical industriesy», the current
problems of resource —saving in the power and metallurgy industries, as well as
some approaches to solve them. In the oil and gas sector hydrocarbons losses are
distributed as: Loss of fuels at petroleum refinery plants (PRP) is 16%, in oil
(loading) terminals and gas station (GS) is 52%, fuel storage is 32%. Resource
saving metallurgy involves the use of effective reagents for flotation enrichment of
ores, ore concentrates rounding and so on. It was noted that the details of the
technology resource-saving for both industries were not studied fully or
contradictory. The development of their components for the dispersed oil and
mineral systems is justified from the standpoint of colloid chemistry.
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The second chapter is devoted to theme «Development of sorption methods
of hydrocarbons vapors recovery». Firstly, it is the localization of carbon
dsorbents. Activated carbon KAU-M has shown itself as an effective adsorbent.
Taking into account to the need to involve the local raw material for production of
sorbents, investigation of the kinetics and adsorption isotherms of hydrocarbons,
particulars of benzene and gasoline AI-91, on the local coal KAU-M, CA-1831
(France) and AR-3 (Russian Federation), zeolite NaX, NaA, CaX creation of the
recovery installation, production technology of KAU-M, was objective of the
studies. Its advantage over other adsorbents is explained by smaller size of pores in
a matrix of carbon and area large surface of sorptive cells: capacity of coal KAU—
M is 0.15% higher than CA-1831, but on mechanical strength it does not inferior to
them. Parameters of sorbents’ structure have been determined from the isotherms
of equilibrium adsorption of benzene vapors at 293 °K, in the range of relative
pressures from 10 to 1.0. The samples were evacuated at 673 °K and a pressure of
10 Pa. The adsorption isotherms in the range of relative pressures (10° =+ 0,3) are
described by the equations of volume filling of micropores of Dubinina-
Radushkovich. The carbon of KAU-M has a microporous structure. For CA-1831
coal from pores’ volume of VS only 55% are micropores and for KAU- M is 78%.

For KAU-M coals the limiting adsorption is~10.1mol/kg. At the desorption of
benzene in the range of P/Ps 1.0 + 0.23, hysteresis loop is observed (Figure 1).

a, Mosib/K2

Fig. 1. Isotherms of benzene
vapors adsorption at 293 °K
on activated carbons:

1- CA-1831;

2- KAU-M;

3- AR-3

3

0.2 0.4 0.6 0.8 1.0
P/P,

The sorption characteristics for the researched activated carbons on benzene
calculated on the adsorption isotherms (Table. 1).

In order to study the kinetics of the petrol vapors recovery by diesel fuel,
60 liter absorption pilot plant was made. With its help pattern was set: as pouring
into the tank petrol capacity grew its marginal losses from evaporation increased.
In addition, it was shown that its losses with increasing temperature rose.
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Table 1
Adsorption (a, mole / kg), and adsorption volume (W, m*/kg) of activated carbons
at P/Ps: 0.2 (a, W); 0.4 (a0, Wp); 1.0 (as, Vs), mezopore’s volume W = Vs - Wo

Adsorbent Parameters adsorption of benzene on carbon adsorbents
o | W10° | ap | Wpl0® | as | Vsl10° W e 10°
CA-1831 47 | 0414 | 56| 0493 |10.1 0.889 0.369
KAU-M 33| 0290 | 33| 0290 | 4.2 0.369 0.079
AR-3 06 | 0053 | 0.7 | 0.062 |0.90 0.079 0.017

By increasing the capacity of tank from 25 to 60 liters the losses per unit
volume of the poured petrol with same an initial concentration of hydrocarbons in
them of GS and pumping volume, leads to increase in a warm room by 32.0%, and
in the cold by 25.1 %. This phenomenon can be explained by the rapid saturation
of the GS of larger tank due to evaporated petrol, as well as due to the larger area
of the fluid surface (Table. 2).

Table 2
Dependence of petrol’s loss because of «big breath» from the remaining fuel
The initial volume of petrol in Petrol’s loss in the tank, ml
the tank with 60 liter, | 10 °C 30°C
1.2 14.1 29.9
4.7 19.3 39.6
7.5 26.1 53.8
15.0 34.9 80.7

Developed approach based on reducing of petrol vapors losses in the tank: in
the fuel and steam distribution system the intermediate tank inserted with diesel
fuel. The effect of fuel economy is higher, the smaller the ratio V,/V;; where V, -
the volume of incoming petrol, and V;.is the volume of GS «intermediate» tank

(Table 3).

Table 3
Fuel economy (losses decrease), kg, from the value of V/Vi,,
V, volume of received Petrol losses in the tank, ml, at temp. 30 °C
petrol in the the tank V,: — volume intermediate tank GS, L
with 60 liter 1 4 7 10 13 16
2 8.9 7.2 6 55 51 4.8
8 9.1 7.9 7.5 6.1 5.9 5.5
12 9.3 8.8 8.5 7.5 7.1 6.3
20 9.5 9.3 9.1 8.3 7.8 7.1

The third chapter «Development of the method of evaporation and
combustion suppression in fuel disperse systems» is devoted to development of a
way of suppression of evaporation and ignition in fuel disperse systems by means
of submersible pontoons. Initial selected construction material: polyurethane is
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electrified and flammable. Polyethylene terephthalate was deprived of these
disadvantages. Moreover, it is not impregnated by the petroleum product. The next
task was choosing the form of a pontoon float. Hollow spheres were characterized
by density of 55 kg / m®, which is 18-20 times lower than the density of water and
up to 18 times of fuel. Floats provided 85% inhibition of fuel evaporation while
they are afloat. The pressure of the saturated vapor and losses off the evaporation
was measured (Table. 4).

Table 4

The losses of fuel in the tank, depending on the presence of a pontoon

The presence of the| Loss of petrol, kerosene, diesel fuel, gas condensate in

pontoon of  the| the reservoir during the summer, 3 months of exposure.,

spheres floats in the kg

reservoir storage with petrol kerosene diesel fuel gas

capacity 6 m® condensate

Without pontoon 51.5 32.2 18.1 49.1
With pontoon 8.2 5.1 2.2 5.2

The drawback of pontoon from the spheres floats was its ineffectiveness
during the firefighting of fuel in the tank. In this connection, the pontoon was made
of conoid floats with fire -prevention function (Fig. 2). It was provided by filling
the flask float with volume 1.85 | to 500 ml by solution composition, (weight. %):
1) the fuel burning stabilizer: superphosphate or double superphosphate: 3%; 2)
surfactant-foaming agent: 3-5%, 3) the rest is water.

Fig. 2. Floats view from aside (on the left) and above during the
immersion (on the right).

During a fire, the foam is distributed to the interface «fuel-air». After
pouring of a foaming solution into float carbon dioxide gas or nitrogen is pumped
under pressure 0.2-0.25 MPa in the cap of the neck through the nipple there that
does not support combustion. Filling of the area is 96-98% of liquid mirror.
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Requirements TSh 64-1453781-002:2008 are met:
- self-quenching of the flame at the sudden fire of petroleum products;
- absence of jamming of the pontoon and material corrosion;
- removal of the destruction’s danger of the tank’s bottom by hitting it by pontoon;
- removal of the jamming threat by fragments of pipelines floats;
- exclusion of electrified floats;
- high economy and ease of technology use;
- low cost of manufacture and operation of the pontoons.

The fourth chapter is devoted to theme «Development of recovery of
hydrocarbon vapors and evaporation suppression», to development of resource-
saving technologies.

1. Adsorption technology recovery of fuels tested in the adsorption
recovery device URPU-2 with KAU-M coal TSh 88.16-31:2007. Material and
thermal balance prepared, calculating on 1 ton recuperat, based on the data control
products input and output of the installation (Table. 5).

Table5
The heat balance of the recovery process of petrol vapors Al-90
Ne Name Heat, 10°xJ Total,
Q. Q: Q’ | QY a-10°
KJ
1| Q;- physical heat, brought by| 0.670 - - - 0.670
hydrocarbon vapors (60°C)
2 | Q, — the heat generated during the | - 1.164 - - 1.164
hydrocarbon vapors condension and
cooling them from 270 to 10 °C
TOTAL INCOME 0.670 | 1.164 | - - 1.834
3| Q: - the heat spent on heating of | - - 0.761 - 0.761
hydrocarbon vapors, from 60 to
270 °C
41Q,” — heat losses equal A-Qg - - - 1.073 | 1.073
(A=7,2%)
TOTAL EXPENDITURE - - 0.761 | 1.073 | 1.834

2. Absorption technology recovery of fuels tested in pilot plant AP-2,
simulating the work of filling PS tanks. It is based on the displacement of diesel
fuel vapors into the atmosphere out of the «intermediate» tank by petrol vapors or
absorption of them. lts composition (Fig. 3): a tank of 25 m® with petrol (1),
«intermediate» tank with diesel fuel, 25 m® (2), a gas binding (3), backpressure
valve (4), input unit SAM into «intermediate» tank (5), the receiving of diesel fuel
(6). When filling the tank (1) SAM from pipeline (3) through a backpressure valve
(4) enters into the tank (2) with a diesel fuel. Input unit (5) provides contact petrol
vapors with diesel fuel at the bottom of the GS and the absorbance in the tank (2).
The excess of diesel fuel vapors is vented into the atmosphere. To reduce
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absorption time, the tank 2 was equipped by receiving unit (6), in countercurrent,
during discharge of fuel. As the concentration of hydrocarbons in the SAM of tank
with diesel fuel is lower than in the tank with petrol, the adsorption of petrol vapor
and reducing their emissions into the atmosphere are achieved.

Fig. 3. Recovery scheme of

light fractions of petrol at

the PS with the assistance

AR-2

o

Tank wvith the petral ) ( Tank with dizel fuel

Dizel fuel discharge

3. Pontoon technology for reducing of hydrocarbons losses from
evaporation. The technological schedule of the process is developed. Losses of
fuel in an experimental stand-pilot tank with capacity 6 m*® are estimated (Table 6).

Table 6
Material consumption in pontoon technology of fuel saving
Nr | Materi| Standar Norm Using
alof | d’s Quality indicators, required to check standard field
produc| number enterprise- | product
-tion prises on ES
Gas- | OST | Mass fraction of water, %, no more 0,5-0,8 Raw
conden 51 58- | than material
1 | -sate | 78 | Mass fraction of mechanical impurity 0,001 for
in %, not more than engine
Saturation vapor pressure, mm Hg, up 798,0 fuel
to
Density at 20°C, kg/m°, not more| 0,75-0,82
than
Mass fraction of sulfur,%, not more | 0,05-0,08
than
2 |Proces Total hardness, not more than, 12-14 Process
S water mg.ekv/I water
Sulfates, not more than in mg/I 5-6
Chlorides, not more than in mg/I 6-8
Total salt content, up to, mg/I 12-16

Modified pontoon from cone-floats purposed for storage tanks with petroleum
products at facilities «Uzbekneftegas» National Holding Company and GC
«Uzgostreserve». Area covering by them the evaporation surface of fuels is 95%. It
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is estimated that in the storage tank SAM with volume of 1000 m®, prevented
losses of light fractions of gas condensate up to 120 tons per year. New pontoon
technology eliminates the disadvantages of metal, ceramic pontoons, provides
relatively to them:

- reduce the cost for production of the pontoon - up to 2.5-5 times;

- less weight pontoon from PET by 10-15 times;

- increase relative sphere float pontoon, fire and explosibility of the storage tanks;

- considerable efficiency of fuel saving in pontoon from PET.

At loading the tank with this pontoon, conditions provided are the following:

- Cover 96-98% of the surface of the liquid gas condensate in the tank;

- floodability floats, as 1/3 of their volume filled by gas;

- fire and explosibility of the gas condensate or the fuel localized in the tank;

On the basis of laboratory tests of pontoon method of losses reducing from
the light fractions’ evaporation, technological norms are developed for operation:
1. The temperature of the gas condensate TSh 39.0-176: 1999: 20-70 ° C;

2. Density at 20, 40 and 70°C of gas condensate, kg / m® (required);

3. The level of gas condensate in the serial reservoir is 85% of the maximum filling
process (experimental is 90%) is not normalized, the determination is 4 times/day.
4. The temperature of the water solution in the float: 20-50 ° C;

5. Saturation vapor pressure - 0.1 MPa, 2 times/day.

The fifth chapter is devoted to theme «Development of novel surfactants and
high molecular substances», i.e. development surfactants for metallurgy.

1. The foaming flotation reagent from local anthropogenic raw materials was
developed for enrichment sulfide ore instead of analog T-92 (Russia).

The following materials were applied: wastes of ethanol production of JSC
«Navoiazot», JSC «Elektrohimzavod», LLC Sumono, polyethylene from Shurtan
gas chemical complex. Ethyl alcohol (EA), isoamyl alcohol (IA) and crotonic
aldehyde (CA), crotonic faction (CF), ether aldehyde fraction (EAF), fusel oil
(FO), monobutyl ether of polyglycols (MEP), a-olefine C,-C,, from a withdrawal
of production of a low-polymeric fraction of polyethylene (LPFP) were used as
well. Synthesis of surfactants Nel-5 was carried out by CA, CF with EA, IA, EAF,
FO (NH,CI catalyst, H,SO, for vapors of CA: IA) at 75 °C.

- 1,1,3- tri ethyl butane (TEB) (CA with EA), (Nel);

- Triisoamyl butan (TIB) (CA: IA=1: 5 mol / mol, time 6 h.), (Ne2);
- based on CF and EAF(CF: EAF = 1: 5 mol/ mol, 6 h), (Ne3);

- based CF and SM trimonospirtbutan (TMSB), (Ne4);

- Based on propylene oxide and butyl alcohol (POBA), (Ne5);

- PT (olefin sulfonate) fraction C,-C,q polyethylene waste, (Ne6);

- A standard foaming agent T-92 (Ne7).

The object of presented study was to compare the colloidal phase, flotation
properties synthesized surfactants with analogue T-92.

The surface-active properties were studied as well. It was established that
surfactants Nel-7 reduce the solution’s surface tension (). TNAB (Ne2) and
TMSB (Ned4) had the minimum value of o. According to surface tension of
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surfactants, including the studied foaming agents, PT-6, PT-7, AT-3 and AT-4
were selected which were similar to properties of the T-92 (Fig. 4). Among them

AT-4 and PT-7 have more surface-active effect. By this effect, they have arranged
in arow: PT-6 <AT 3 <PT-7 <AT-4.
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Fig. 4. Isotherms of surface tension Fig. 5. Kinetics of liquid emission at
of water solutions of novel foaming foam destruction in 1%-solutions of
agent: 1 - PT-6; 2 - AT-3;3—- PT-7; foaming agent: 1- PT-6, 2- AT-3, 3-
4 - AT-4;5 -T-92. PT-7, 4- AT-4.

The foaming ability of foaming agentsand foams properties. In the same row
as the surface activity of them (Fig. 5) foaming ability of surfactants increases, at
the same row from PT-6 to the AT-4, and rise of surfactant activity them (Fig. 6 ).
In accordance with changes foaming abilities of surfactants, as well as stability
generated in their solutions foams are changed. Foam formed by AT- 4 reagent
have relatively greater stability in time and relatively lower is PT-6 (Fig. 7).
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Fig. 6. Foam generation in the time Fig. 7. Kinetics of liquid emission
in the 1% solutions: 1 - PT-6, 2 — from foam in 1% solution of
AT-3,3-PT-7,4 - AT-4,5-T-92. surfactants: 1- PT-6, 2- AT-3, 3- PT-
7,4- AT-4.
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Foam formed by PT-7, AT-3, have an intermediate position according to this
characteristic. Foaming ability of synthesized surfactants depends on the ratio of
«the mass of alcohol to the weight of aldehyde» synthesis reagents of surfactants,
and interaction time of the components of the synthesis. For studied foaming
agents PT-6, PT-7, AT-3 and AT-4, it increased in the mass ratio of from 1: 3 to 1:
4, so the duration of the interaction is from 3 to 6 h. Change foaming of surfactants
and foams stability correlates with behavior of adsorption at the interface: water-
air. Comparing of adsorption isotherms with dependencies foaming and foam
stability shows that the sequence of adsorption value growth of the nature of the
foaming agent and its concentration, determines the foaming capacity of the
reagents and the stability of the foams formed by them. That indicates that it is the
adsorption of surfactants molecules and their layers determine the foams’
properties: the adsorption value of the nature of the foaming agent is not changed.

The dependence of the volume of foam in surfactants solutions from pH and
temperature was studied. The dependence of foam amount in 1% solutions of
surfactants from pH. It was viewed that in solutions of surfactants generation of
foam is enhanced with increasing pH; particularly strong from pH 4 and to pH 10.
This fact indicates that surfactants on the foaming properties meet the requirements
for flotation conditions of Cu-Mo ores. The volume of generated foam in the
solution of surfactants increases with the duration rising of the surfactants
synthesis and mass fraction of alcohol containing component in the mixture. The
volume of foam increased similarly in the solutions of surfactants with increasing
of temperature from 20 to 70 °C, they rose in 2.0-2.5 times that can be associated
with improvement solubility of the surfactants (Fig. 8).

According to the parameter «foam ratio» for 30 sec, surfactants are
differenced: the PT-7, AT-3 and AT-4 generate better foams (Fig. 9).
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Fig. 8. Dependence of volume Fig.9.Change of generated foam’s

exchange of generated foam on
temperature in 1% solution: 1 - AT-3
(1:3-3); 2 - AT-3 (1:3-6); 3 - AT-3(1:4-
3); 4 - AT-3(1:4-6).
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The comparative tests were conducted of surfactants as foaming agents during
the flotation of Cu-Mo ores on regime CCM. As a result, selected the best: PT-6,
PT-7, AP-3, AP-4, similar on effect flotation of Cu-Mo ore to the foaming agent T-
92 to carry out pilot plant testes. Foams generated in solutions of synthesized
foaming agents meet on the dispersion of flotation foaming agent, but also they
have not met fully on stability yet, which was not still high, i.e. such foams must
provide flotation and then destroyed.

2. HMC-polymer SC from local anthropogenic raw was made for use as a
binder in the composition of mixture granulation of Mo concentrate on the basis of
current issues of metallurgy, reducing the molybdenum concentrate dilution,
produced by JSC «Almalyk MMC». Decision it could be seen on towards its
replacement parts of kaolin into caustic for 10-12 h, at 95°C-105°C (Fig. 10).

The fusion mixture was prepared based on kaolin, bentonite, sodium silicate
(LS), CK, Na-CMC (carboxymethyl cellulose), polyvinyl acetate (PVA),
sulfonated celluloses (SC). Their composition (binder,% the rest is Mo
concentrate): Nel (without a binder), Ne2 (kaolin 10%), Ne3 (SC 3%), Ne4 (kaolin
2%, SC 3%) , No5 (bentonite 2%, SC3%), Ne6 (bentonite 2%, CMC 2%), Ne7
(bentonite 2%, PVA 2%), Ne§ (bentonite 2% SC 2%). Ne9 (SC 1%), Nel0 (SC
1.5%, GS 1.5%), Nell (2% bentonite, SC 1.5%, GS 1.5%), Nel12 (kaolin 2% , SC
1.5%, GS 1.5%), Nel3 (GS 3%); Nel4 (bentonite 2% CMC 0.5%); Nel5
(bentonite, 2%, SC 0.5%); Nel6 (kaolin 2%, SC 0.5%); Nel7 (bentonite 1%, CMC
0.5%), Nel8 (bentonite, 1%, SC 0.5%). Choosing the best fusion mixture was made
from comparing the strength of the granules before and after firing, and, based on
the residual content of sulfur in the candle end (Table. 7). The advantage of
compounds based on the SC in comparing to mixtures without one is that polymer
burned during firing without causing dilution candle end.

Table 7
Composition of granules and the extraction efficiency of Re, Mo, Au, Ag:
| - before; I1- after firing; 111 - after the affect by HNO;% (1); fired (2; 16)

Element | Without a binder, Nel | Granulated material | Granulated material
mixture Ne2 mixture Nel6

I I i I I i I I I

Mo, % 41.3 - 97% | 37.7 | 39.1 | 97% | 399 | 422 | 99%

Re, % 0.07 - - 006 | 005 | 15% | 0.07 | 0.05 | 30%

Au 38.1gt| - 94% |[347git|36.1gt| 92% |36.7¢gt|38.2¢gt| 95%

Ag 6229t - 95% |56.9¢g/t|59.2gt| 93% [60.0gt|62.0gt| 95%

Comparison of the efficiency on processing of the Mo concentrate showed
that the mixture with SC exceeded the standard on Mo content before and after
firing. From it Re full transitions into the fumes, content of Au and Ag in the
candle end from it was above. Thus, fusion mixture composition made: kaolin (1-
2%) - SC polymer (0.5-3%) the rest is Mo concentrate. Mo candle end, kaolin,
bentonite and SC polymer and mixtures Ne 2,3,4,5 - before and Ne 2t, 3t, 4t, 5t —the
same, but after 600 °C firing, were subjected to IR spectrum, thermic and X-ray
analyses.

67



Aleali

«Hurnow

Steam

Finished oroduct

Fig. 10. A reactor for the production of polymer SC. 1 - reactor; 2 —
refrigerator for condensate collection.

The sixth chapter is devoted to theme «Application of researches resultsy,
the results of pilot plant tests or the introduction of resource-saving technologies.

1. Technology of adsorption recovery of fuels. In 2008 at BORP pilot plant
test of technology of adsorption recovery of petrol vapors from SAM, as well as
process modeling of hydrocarbon loss of the evaporation, methods of adsorbent
activation was carried out at URPU-2. Strippant yield was 72%. Fractional
composition of petrol in the strippant was certified by gas chromatography.

2. Technology absorption recovery of fuels tested at the Petrol Station
«Hakim» i Shakhrisabz, Kashkadarya region, with regeneration of petrol
sublimate at the installation AR-2. Evaporation losses of Al-80 during the pumping
it from the tank truck with capacity 4.2-16.5 m® to tank RGS-25 valume 25 m” are
determined. The concentration of hydrocarbons in GS of reservoir was determined
by IGM-034 gas analyzer; volume displaced SAM by gas meter PG-40.

Table 8
Reducing the loss of petrol kg, on the ratio of the volume V/V;
V, volume of received Loss of petrol in the tank, kg
petrol in the tan3k for V.. volume of GS intermediate tank m°

RGS25m 1 4 7 10 13 16
2 8.9 7.2 6 5.5 5.1 4.8
8 9.1 7.9 7.5 6.1 5.9 5.5
12 9.3 8.8 8.5 7.5 7.1 6.3
20 9.5 9.3 9.1 8.3 7.8 7.1

Pattern was confirmed by the increase of petrol remainder in the tank, the
losses from the «big breath» when pumping increased. For tank of RGS-25 at
increasing the residue was from 4 to 14 m° in the summer - by 22.1%, in the
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winter - by 21.7%. The effect of V,/V;, at losses from evaporation was studied
with the aid of a double- reservoir system of AR-2 (Table 8).

Fuel saving is higher, the smaller the ratio of the volume of received petrol to
volume of intermediate reservoir GS: should be taken up petrol in small portions.
Vapor emission into the atmosphere was reduced by 25-50%, depending on the
occupancy of the intermediate tank with diesel fuel.

3. Pontonn technology losses suppression from fuels evaporation was tested at
field of «Kokdumalak» under the «Mubarekneftegas» LLC since 25.04.2006, when
a pilot plant was made on a scale of 1: 1000 to volume of industrial tank with
filling the fuel surface sphere floats. Loss monitoring of gas condensate in
industrial tank without pontoon and with pontoon depending on the temperature
was carried out (Table. 9).

Table 9

The losses of gas condensate in the tank from evaporation, % weight
without -1.42 -1.54 | -1.80 -2.6 -9.6 -16.6 -18.9

pontoon

with -0.5 -0.77 | -0.71 -1.03 -5.49 | -5.93 -6.23

+-,A -0.92 -0.77 -1.03 -1.57 -4.11 | -10.67 | -12.6

On the field fisheries «Zevarda» of JSC «Mubarekneftegas» the test of
pontoon made of cone floats in the storage tank on 15, December 2006 was
conducted. Conditions were the following:

- Temperature is natural-climatic, from-5° C to + 10 ° C in a day;

- Samples selection periodicity of gas condensate: 12, 24, 36, 48 h;

- The area of the mirror surface of the gas condensate: S = 3400 cm®.

- The Nr of floats to cover the surface area of the gas condensate: 15 pieces.

Test result were the following: descent gradient losses of the gas condensate
from evaporation was 14%, reduction of losses was 11.6%, while checking an
autonomous fire-fighting, foam response time was 1.5 min.; fire-extinguishing was
3 minutes; foam height was 10 cm. In 02.06.2010 at the LC «Karshi neftebaza»
and LC «Shurtanneftegaz» and in 04.06.2010 JSC «Mubarekneftegaz» pilot plant
tests were conducted in the tank of the gas condensate. Results were the following:
1) reduction of losses by evaporation was by 96-98%; 2) pontoon provided a fire
extinguishing in the tank for 1 sec after its ignition, 3) pontoon material is
chemically resistant, maintains its strength (Table. 10).

Table 10

The effectiveness of fuel saving efficiency of gas condensate in the tank

Nel Test | Calculation | Loss from evaporation | Daily efficiency | Daily efficiency
time,nh | Of losses with pontoon use, |\wjthout pontoon,| witht pontoon,
evaporated% % % %
1 12 36 3,6 32,4
2 24 18 2,0 16,0 89,0
3| 36 40 10,8 30,2
41 48 20 50 15,0 75,5
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Thus, the use of cone-pontoon floats reduces fuels losses from evaporation
of hydrocarbon light fraction by 96-98%; spontaneous firefighting was provided in
the tank with the gas condensate for 1 sec from the moment of ignition. Cost of the
cone-pontoon was 1500 sums, the consumptions for filling the tank of a volume of
1000 m® of type PBC was 75 million sums. The expected economic effect of
implementation technology, based on a single tank was 96.0 min. sums/per year
due to the reducedtion by 92% of oil loss from evaporation. Total, at LC
«Uzbeknefte gas» expected economic effect from the use of cone-float pontoons in
storage tanks was no less than 50 bin. sums.

4. Technology of flotation benefication with novel foaming agent. In 2014 at
CLIT under the JSC «Almalyk MMC» pilot plant testes of foaming agents PT-6,
PT-7, AT-3 and AT-4 were conducted during the flotation of Cu-Mo ores from
Kalmakyr. Flotation with the use of these foaming agents, in comparison with
imported product T-92, gives a dual result. On the one hand, output copper’s
rougher concentrate during the flotation with T-92, is equal to 84.75-86.33% like
to the result of the flotation with foaming agents AT-3, AT-4, 6-PT, PT-7: 78.47-
84.83%. However, on the other developed foaming agents surrender imported T-92
in terms of the foam stability: the existence time of the foam should not be more
than 30-60 seconds, as a T-92, from the date of filing in ore flotation slurry of air
bubble. For synthetized surfactants, the index has not just exceeded this limit.

As a result, it is required to finalize the surfactants AT. PT on this indicator.

5. Technology granulation of Mo concentration in the charge of a novel
composition. In 2014-15 at SPRM CSP of JSC «Almalyk MMC» pilot plant tests
SC polymer were carried out in order to optimize the composition of the charge for
the kaolin and the SC polymer. Formulations, differing only in their content were
selected (Table 11).

Table 11

Receipts of granulation mixture of Mo concentrate in pilot plant teste
Index| Mixture for| Content of Mo- Kaolin in SC polymer in | water,

granulation | concentrate, kg mixture the mixture I

% kg % I

A | Control 150 8 12 - - ~ 25
B Experienced 150 2 3 2,0 3 ~25
C Experienced 150 2 3 1,3 2 ~25
D Experienced 150 2 3 0,7 1 ~25

These mixtures are from the total party of Mo concentrate. Granulation time
of each batch of 150 kg is 60 min. In mixture with indices B, C, D polymer SC was
fed diluted with water (1. 5) further stages of production candle end of
molybdenum middlings were not differed from the existing technology. Thermal
processing of granule was performed in the calcining kiln, & 300 mm firing time
was 7 h., oxygen feed rate of 12 m® per hour. Strength rolled granules till burning
was satisfactory. Granules with indices are B, C- heightened solid; D - control
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similar to the A composition of the granules in Table 12.

Table 12
The chemical composition of Mo concentrate and candle end of A, B, C, D

Index Mo Re Cu S Water
Initial 40.19 % 0.066% 1.75% 31.59% -

A 36.81 0.016 1.78 0.75 0.10

B 37.91 0.010 1.77 0.54 0.14

C 38.84 0.014 1.80 0.22 0.14

D 39.25 0.009 1.98 0.65 0.23

Therefore, carried at the JSC «Almalyk MMC» comparative measure pilot
plant tesetes SC polymer in the novel composition of the mixture granulation of
Mo-concentrate has revealed the following: 1) the content of molybdenum in
grangules of the novel composition from the charge is higher than in the control; 2)
the content of rhenium in them, after firing of the granules are lower than in the
control, most notably, from the mixture with containing SC polymer 0.7%,
indicating a more complete sublimate rhenium heptoxide at firing; 3) The strength
of the unfired granules from the pilot batches is satisfactory close to the control; 4)
economically, it is advisable to fix formulation with 0.7% polymer in the novel
composition of the mixture; 5) the extraction of gold and silver from cakes
ammoniac leaching of molybdenum was facilitated,which was produced by firing
the charge of this novel composition.

CONCLUSION

On the basis of the studied laws of the states of a number hydrocarbon and
mineral ore dispersed systems, current scientific and technical tasks in the field of
resource-saving in industrial sectors such as oil and gas, and metallurgy were
solved. The main scientific and practical results obtained at the fulfillment of the
dissertation work are following:

1) The regularities of oil and gas dispersions regulation were determined:

- Kinetics of adsorption of hydrocarbon vapors on solid sorbents;

- Absorption kinetics of hydrocarbon vapor by liquid absorbents;

- Fuel evaporation kinetics at the interface: liquid-vapor;

2) On the basis of the developed principles of vaporization control in the
dispersed fuel systems, technological solutions were proposed:

- Adsorption vapor recovery fuels on novel adsorbents (active carbons,
zeolites NaX, NaA, CaX, with the balance making of the vapor fuels recuperation,
construction of adsorption isotherms, development domestic «Activated KAU-M
carbon TSh 88.16-31: 2007» and the adsorption recovery units based on it);

- absorption vapor recovery by absorbent (diesel fuel, due to the «big breathy
storage tank when filling in the «intermediate» tank fuel distributive system);

- fuel saving during the storage owing to reducing their evaporation, as well
as owing to the area decreasing of the phase interface: the liquid-vapor (with the
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effect of 85-95%, by reducing the GS of reservoir and overlapping by 98% of fuel
surface mirror by pontoon. Alternative for it structural material is polyethylene
terephthalate, float shapes are cone with firefighting function).

3) Number of surfactants series AT and PT were developed based on local
anthropogenic raw materials. Their colloid-chemical and performance properties
were studied as foaming agents in devices extinguishing of cone-floats pontoons
tanks storage of fuels and flotation benefication of Cu-Mo sulfide ores from
Kalmakyr at JSC «Almalyk MMC».

4) HMC polymer SC has been developed on the basis of local anthropogenic
raw materials representative itself a hydrolysis product of waste production
polyacryl nitrile fiber for the resource saving production of candle end of
molybdenum middling at SPRM CSP of JSC «Almalyk MMCy, as the novel
component of the charge granulation of Mo concentrate. Its new composition
(Wt.%): Mo concentrate 97.3-97.0, kaolin 2, water soluble SC polymer 0.7-1.0.
When necessary, kaolin was less replaced by the bentonite and SC polymer on
CMC or PVA, to adjust the concentration of substitutes. Hydrophilic, strength,
structural, physico-chemical and technological properties of the charge Mo
concentrate based on binders: kaolin and organic polymers derived from them
granules and candle end were compared. Technology of candle end processing of
molybdenum middling with the new charge is not differenced from existing
technology, from traditional composition of mixture: 8-10% kaolin and the rest is
Mo concentrate. However, it facilitates the extraction of Re, Mo out of candle by
sublimate condensation and ammonia leaching, respectively, as well as the
extraction of Au and Ag out of ammonia leaching cake of Mo by cyanide leaching.

5) Tests or introduction of resource saving technologies were conducted:
- at BROF adsorption technology vapor recovery fuels:

- at the Petrol Station «Hakim» Shakhrisabz, Kashkadarya region - absorption
technology vapor recovery fuels, with the effect of 25-50%;
- In oil and gas branches of LC «Uzbekneftegaz» - pontoon fire resistant
technology to reduce losses from evaporation by 96-98%.
- In the department of enrichment CLIT under the JSC «Almalyk MMC» during
the flotation of ores from Kalmakyr a number of foaming agents instead of
imported T92 achieved with their participation enrichment degree of copper is
insignificantly and surrenders analog, but their revision is required in terms of the
stability of foams.
- In SPRM of CSP under the JSC «Almalyk MMC» during the granulation of Mo
concentrate novel SC binder in the composition of novel mixture of granulation,
profitably differenced from the existing composition, with 8-10% of kaolin, a
number of important operational properties: high content of molybdenum, with
rose degree production of metals.

6) The economic effect from developments implementation was calculated:
- at NHC «Uzbekneftegaz» pontoon technology is 188,11 min. sums per year;
- JSC «Almalyk MMC» the novel composition of the charge granulation Mo
concentrate based on SC polymer is 67 million sums per year.
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