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KHUPHUIII (dpancada noxkropu (PhD) muccepranmus aHHOTAIIASICH)

JIucceprauuss MaB3yCMHUHI J0J13ap0JMru Ba 3apypatd. byryHru KkyHpaa
OyHENA YCHMIIMK MOWIAPWHM JHCIIEPC HUKEN KaTajau3aTopiapuaa JIaBpui Ba
Y3IyKCHU3 THUAPOTCHJIANl OpKAIA MaprapuHUNLIad YHKApUIl WWIaH HWuira
ommoka.llly Oumnan Oupra ycUMIUK MOIUIapUHM BOJOPOJA OWIaH TYWMHTHUPHIL
KapaCHJIApUHU TaKOMUJUTAIITAPHIN, TapKUOUU30Mepiap, OMpiaMyu Ba WKKUAJIAMYH
OKCHJJIAaHUIII MaxCyJOTJIapH, 3aXapjid Ba KaHILEPOTeH XyCyCHsTIapra sra Oynran
MoOJJIajiap/laH X0Ju cajoMaciap MIIad YMKapUIl MyXUM aXaMUAT 3ra XMCOOIaHa N,

KaxoHna O3MK-OBKAT MaxcyloTiapuia KyJUIAaHAJAUTaH CallOMaclapHUHT
TapKkuOugaru HpKuUH €EF KHUCIOTAIapd, OKCHIJAHUII MaxCyJoTjiapu, JHeH
OupuKMalapy Ba OOIIKaJapHU JUCTWIISAUMsUIAI €KUM  KUMEBUH  MIIKOPHUI
HeUTpayam iwynu ounan paduHanusiiam oyinya KeHI KaMpOBIU TaAKUKOTIAP OJIU0
oopunmokaa. by Oopana, cajiomac CHHTETHK (GUIBTPIOBYM MaTepuayiap Ba THII-
KYMHUp MHHEpaulapuiaH uOopaT OyiraH ApEeHaXX KaTiaamiap OpKajiu YTKa3wiuo,
TapKUOUIAru THAPOTEHIAIl KaTaIu3aTOPUHU COAICTOK OWJIAaH YMKApPHUII Ba OYHUHT
HaTWXacuja MeTajlap/laH MakCcuMas Japaxaaa Xajaoc Oyauira amoxuaa 3bTHOOP
Oeputaiu.

PecniyOnukaga 3aMOHaBHUI TEXHUK BOCHUTajap Ba MaxaJlud (UIbTPIOBYU
MarepuaiiapAad (Qoiinanann® maprapusHiap HIUIa0 YUKapUIIAa KyJJlaHaJIuraH
cajomaciap cudaTUHU OIIUPHUII coXacuaa MabiyM WIMHM-amMaaud HaTXaiapra
SPHIINIMOKIA. Y30eKHCTOH PecryONMKACHHM SHaja PUBOMIAHTHPHII Oyiinda
Xapakariap cTparerusicujia «CaHoaTHU cudatr KUXaTUAaH STHTU Jlapaxkara KyTapull
OpKaJIM, MaxaJUIMii XOMalIE€H! YyKyp KaiTa UIUIail acocuaa Tai€p MaxcyaoT Uiiad
YUKAPUIITHY SHAJA KAJAUIAITUPHUIL, SHTU TypJlard MaxcCyJoTiap HILIa0 YUKapuIl
Ba TEXHOJIOTHMSUIAPHHU Y3IAIITUPUL! OYiinua MyxuM Basudanap 6enrunab Gepuiran.
by Oopanma, pakobGarOapmomn MaprapuHiap OJMII OWjaH  caJoMaciapHH
paduHAIMSIAIIHUAT 3aMOHABUM TEXHOJOTHSICUHU HIIA0 YMKHUIIHU TaKOMUJLIAII-
TUPUIITa UYHATTUPWITAH UMUK TAIKUKOTIAP AJIOXHUIAa aXaMHUAT KacO ATaju.

V36exucron Pecry6mukacu Ipesupentunnar 2017 imn 7 despanmaru ITK-
4947-coH «Y36eKicToH Pecry6nuKacHHy sHaa PHBOMIIAHTUPHIL OYiiiua XapakaTiap
cTparerusicu TyFpucuaantu, 2017 fiun 6 anpennaru [1d-4891-con «ToBapmap (umuiap,
XU3MATIAp) XaXMU Ba TAPKUOWHM TaHKUJIWWA TaxjIWJI KWINIL, WUMIOPT YPHUHU
Oocamuran  WNUIA0  YMKAPUIIHU  MaXUTMWIAIITUPUIIHU  YYKYpJIaIllTHUPHUII
Tyrpucuna»tu,2019 vun 16 suBapaaru [1K-4118-connu «Er-moit TAPMOFWHM sTHAJIa
PUBOXIIAHTUPHUIN OYirda KyImuM4a dopa-TaJ0upiap Ba COXaHu OomKapuiiaa 6030p
MEXAHU3MJIADUHHA  KOPUWA OTHUII TYFPUCHUIANTH, V36exucTon PecryOmukacu
Bazupmap Maxkamacuaunar 2015 imn 29 aBryctmaru 251-conmm «2015-2020 i
naBpuga Y36eKHCTOH PecryGmmkacH aXOMHCHHHHT COFJIOM —OBKATIAHHIIMHH
TabMUHJIANI KOHICTIIMSICHHU Ba 4YOpa-TaaOupiiap KOMIUIEKCHHU  TacCAUKJIAII
TyFpucugantu (apMOH Ba Kapopjapu Xamia MasKyp (aonugrra Teruuuid Oomika
HOPMATHUB-XYKYKHM Xy KaTjiapja OelruiaHraH BasudalapHU amaira OIIMPUILIA
ymi0y auccepTanus TAIKUKOTH MYyaisiH 1apaxaja Xu3maT KUuiaaau.

1¥36ekucron Pecny6mukacu Ipesunentunnar 2017 iun 7 despangarn “Y36exucton PecryGnmkacunn siHaga
PHBOXIIAHTHPHLI OYin4a XapakaTiap crpareruscy tyrpucuna’ru [1P-4947-connn dpapmonnu.



TagKuKOTHUHT pecnyOJuKa ¢GaH Ba TEXHOJOTHAJIADP PUBOKIAHUIIUHHUHT
YCTYBOP HYHAJIMILIAPUTA OOFIUKIUTU. YTIOY TaAKUKOT (DaH Ba TEXHOJIOTHUSTIAPHH
puBoxaHTUpUIIHUHT VII. «KuMEBuii TEXHOJIOTMS Ba HAHOTEXHOJOTHS» YCTYBOP
HyHanummra MyBo(UK amanra OIHUPUIIH.

MyaMMOHHMHT YPraHWITaHJINK AAPasKacH. Y CHMIMK MOIIAPUHM O3HK-OBKAT
MaKcaJyiapuaa camapaiyi KauTa MIulam y4yH cajaomac OJIMIIIA KYJJIAaHAJIWTaH XOM
amé TapkuOM Ba YHJArd KaHUEPOT€H MOJJAJIAPHUHT KOJAMKIApPU (OKCHJIJIAHUIII,
M30MEPJIAHMII XOCUJIaslapy Ba 0.) XyCyCHUATIApUHU 4yKyp Ypranum Oyitmda S.Lio,
A.Kaufman, A.Rozali, b.H.TwotonnukoB, A.I'.Ceprees, H.JI.Menamyn,
J[.B.CoxkoJickuit, K.A.)Xy6aHos, A.N.I'nyuieHkoBa, A.JI.MapkmaH,
A.A.AO1ypaxuMoB, 1O0.K.Konpos, C.A.AGnypaxuMoB, K.X.Maxunnos,
N.b.McabaeB Ba Oomikazap WIMHNA TAIKUKOTIAP OJUO OOpHINTaH.

VYnap TOMOHUJIaH YCUMITUK MOMIapUHU TUAPOTreHIall YUYH
KaTaJIU3aTOpPJIApHUHT  SIHTM  TypJapUHM  SApaTulll, MaprapuH  pelenTUHU
TaKOMWUIAIITUPHUILJA CcaloMac, TaxTa MNaJbMUTHHHU, TMepedTepuuKaiusiiaHral
€ryap,lajibMa MOWM, KyHraOOKap Ba IaxTa MOWJIApUHU KYJUIaml, cajioMaciap
TapKUOUIArd TYpJIW KAHIEPOT€H MOJJAJapHUHT XYCYCHUSITIIAPUHHU YYKYp YpraHuUIll
Oyiinya TaAKUKOTIAp TaBCHUS ATWITaH. | MIpOreHIaHran cajoMacHu pauHanusiamn
acocujia MaprapuH CaHOATH CFJIApUHM MINUIA0 YHUKAPHUII TEXHOJIOTHSJIApU HIIIa0
YUKWJITaH.

[y 6unan Oupra, camomaciapHu paduHAIUIALI, IOKOPU JUCIEPCIA HUKENb
KaTaJIn3aTopiapuia YCUMITUK EFIIapUHA TUAPOrEHIall TE€XHOJIOTUSCH
TaKOMUJUTAIITUPHUII, TapKUOU H30Mepiiap, OupiiaMud Ba MKKWJIAMYM OKCHJJTaAHUIII
MaxCyJIOTJIapH, 3aXapjii Ba KaHIEPOTeH XYCyCHsTJIapra sra OYiaran MojjaiapliaH
XO0JIA caJIoMacliap HILIa0 YMKAPUINTa HYHATTHPUIITAH WIMHN TaIKUKOT HUILTaApH OJTHO
OOpHIMOKIA.

JAuccepranms TAAKUKOTHHUHI JHCCEPTALUS O0aKAPUJITaH OJMHA TabJIUM
Myaccacacd MJIMMH-TAIKMKOT MUILIApH pexajapu OwjaH OOFJIHMKJIMIH.
Jucceprauusi TaIKUKOTH YpraHd JaBjiaT yHUBEPCUTETH Ba TOIIKEHT KHUME-
TEXHOJIOTHSI HHCTUTYTIAPUHUHT UIMUK-TAAKUKOT HIUIapu pexxkacura MyBoguk [TTTH-
11-01 «lOxopu cudativ Ba KCHTAUTHUPUITAH aCCOPTUMEHTIArd MaprapyuHiIap OJIHII
TeXHONOTWICMHM ummad ywmkum» (2018 - 2021 #i), NeAM-®3-201908159
«Maxammuit xomaménap acocuja (GyHKIMOHAN KylmMMmuaiap OuiaH OONWTHIIraH
Mapxe3d MaprapuH OJIMII TEXHOJOTHUACMHU unuiad uukumy (2020 - 2022 iid.)
MaB3yCHIaryd aMajuil Jionnxamap goupacua 6akapuiras.

TagKUKOTHHHI MaKcaau pakoOaTOapaoIl MaprapvHiap OJUIl  Owiaf
cajioMaciapHu pauHAIMSITANIHUAT 3aMOHABHIM TEXHOJIOTHSICUHU UIILIA0 YAKUIIIAH
nbopar.

TaakuKOTHUHT Basudasapu:

«Ypranu ér-moi» AXKna oauHraH yCUMIIMK MOMIapy, caloMaciiap Ba Maprapyut
TapKUOWHU Ba XyCYCHUATIApPUHU aHUKJIAIII,

TYpAM MaKCaalard MaprapyvHJIapHU OJMINra MWYHAJITUPWITaH cajioMaciap
TapKUOUJaru 3apapiii TOKCUKOJOTHK Ba KaHILEPOT€H MOJJAJIAPHUHT TapKUOWHU
aHUK/JIAIII,



03MKa CAJIOMAaCHHM HEWTpaJljall y4yH caMapajy HIIKOPUM PEareHTHU TaHJalll
Ba aHbAHABUW KayCTHK COJla YpHUIa HATPUIl CUJIMKATHUHI CYBJIM 3PUTMACH OWJIaH
03MKa CAJIOMaCJIApHU HEUTpaJLIall TEXHOJIOTHSCUHN aHUKJIAIT;

caJioMaCHH SIHTM  (QWIBTPJIOBYM  MaTepuayiapia oO3UKa  CaJOMacHuHU
HEUTpaJUIalIaH OJIIUHTY Ba KEUUHTH (UIBTpIIAII KapaCHIapUHNA aHUKJIAI,

pakoOaTOapoml MaprapuHiIap OJUIN OWIaH cajoMacilapHu padUHAINSIIAIT
KapaCHUHUHT 3aMOHABUI TEXHOJIOTUSICUHU UIIUTA0 YUKHILL;

pakoOaTOapoml MaprapuHiap oiuml OuiaH unuiad YMKUITaH cajoMacliapHU
padbuHanusIam  KapaCHUHUHT  TEXHOJIOTHSICMHU  JKOPUM  STUIIHUHT  TEXHHK-
UKTUCOJINI caMapaJOpJMKHU aHUKJIAIl.

TagkMKOTHUHT 00beKTH cudaTua YCUMIUK Moiiapu (maxTa, KyHrabokap Ba
0.), 03UKa cajlomMaciiapy Ba yJIApHUHT acocujia Tal€plianraH MaprapuHiap OJIMHTaH.

TagKUKOTHUHI NpeIMeTH O3MKa cajloMaclapyHU HIIKOPHUN HEWTpasiam Ba
ylapHd (uibTpiam kapa€HlIapd XamJa OJMHAJAWIraH MaxcyJoTiap CU(ATUHUHT
TEXHOJOTUK Ba (U3UK-KUMEBUM KYPCATKUWIAPUHU  Y3TapUIIMHUHT  ACOCHM
KOHYHUSITJIAPUHH YPTraHUII TAIIKUI 3TaIu.

TagkuKoTHUHT ycyJ/uiapu. J(uccepTamus uimaa 3aMoHaBUi (HU3UK, KUMEBUIA
Ba ¢pusuk-kumeBuii yeysmiap (MK, I'CX, FOKX) Ba onunran taxxpuba HaTHKalapuHU
CTaTUCTHUK KailTa UIlLIall yCyJulapuaaH (porgaaHuiIraH.

TagKUKOTHUHT MJIMHUI SIHTUJIMIH KyHuaaruiapaad noopar:

rujiporennamra  OepunaéTraH  YCUMIMK  MOMJIAPUHUHT  TapKUOUJaru
yUaIUIrIULEepPUUIapHUHT XamMpoX, Moananapu(CEK, coBynnanmaiinuran moanap,
HUKEJHUHT  KOJIIMKJIapW, TOCCUIION Ba YHHHI XOCWJalapw) OJUHAIUTraH
MaprapuHJIapHUHT CU(pATUHU XaMJla O3MKaBUM XaB()CU3NUTMHU TACAUTUPUIIN
AHUKJIaHTaH;

YCUMIIMK MOWJIApUHM THIPOTEHJIAI >Kapa€HHJla O3MK-OBKAT MaxCyJoTjiapura
KyWunaguran tajadnapra MOC KeJIMalJiuraH TOKCUK Ba KaHUEPOreH MOJAAJIapHUHT
SAHTU TypJiapy (TOCCUION XOCHJIAJapH, OJIEMH KHUCJIOTa TPaHC W30MEpJapH, AUEH
Ooupukmaiap Ba 0.) HU XOCHJI OVJIUIIIM aHUKJIAHTaH;

CaJIOMAaCHU UIIKOPUI papuHanusIall )Kapa€Hula HATPUK TUIPOKCU DPUTMACH
YpHUTra HATPUM CUJIMKATHU CYBJIM JPUTMACH KyJUIAHTaHAA HEUTpaJUIaHTaH EFHU
gukuim 95%mnan 98%raua optuiim Ba KoaaukK Hukeab Mukaopu 0,07mr/kraan 0,04
MI/KITa4ya KaMaluIIi aHUKJIAaHTaH Ba yJIapHU KyJIIall UMKOHUSITH acOCIaHTaH;

caioMacHn  (QuubTpiam  xapaéHuma, Takaud oSTunaérran  QumzenuH
UINTUPOKHUIATH KOMITO3UIIUSIHY KYJUTal GuibTpiam yaymaopauruau 1,6-2,0 mapta
OIIIUPUTIIN UCOOTIAHTaH;

WKKUJIAMYHM peareHTNIap Ba (PUIBTPIOBUM MaTepuauiapHUHT capuam 2-3
Oapobap kamMaWTHUpHINTa WMKOH OepajuraH O3WMKa CaJOMAacMHU HEWTpasiall Ba
(GUIBTPIANTHUHT TEXHOJIOTHK PEKUMHU UIIUTA0 YUKHUIITaH;

GuabTp mpecciap y4yyH ApEeHaX KariaMu cudatuiga QuIbTpIOBYM CHUHTETUK
MaTepuaiiap Ousian Oupra Oem Xuj Maxauidid Tuil MUHepajiapuaad (pouganaHuii
Ba HaBGaxop HMIIKOp M OEHTOHUTHHUHT CaMapaJIOpPJIUTU aCOCIaHTaH.

TaagKMKOTHUHT aMaIuii HATUKAJAPH Kyiiuaaruiapiad noopar:

HATPUM CUJIMKATHUHI CYBJIM 3PUTMACH €pJaMuia CAJIOMACHU HEUTpaJUJIAIIHUHT
3aMOHABHUI TEXHOJIOTUSICH UIILTA0 YMKUJITaH;



CaJIOMAaCHM COAICTOKJAH Ba OOlIIaHFUY VCUMJIMK MOMJIapura Xampox
Oynamuran €rcu3 MoJIaNapjaH axXpaTUIl Y4YyH (QUIBTPIOBYM MaTepHaliapu
TaHJIAHTaH;

TaHJIAHTaH MaxXaJUTHid QUIIBTPIOBYM MaTepHaliapa cajJoMaciapHu (GUiIbTpIall
TEXHOJIOTHK PEKUMJIAPHU UIILIA0 YHKUIITaH;

cudaTH SXIIUIAHTAH O3WKA CallOMAaclapUHU Ky/U1ad Wnuiad 4YuKapuiaguraH
MaprapvH aCCOPTUMEHTIIApH KEHralTHPUII xKapaHiiapu OpKajiu
TaKOMUJUIAIITUPUJITAH.

TaagKUKOT HATHKAJAPUHMHI UIHOHWIMJIMIU VCUMIIMK MOWJIApU  Ba
caJloMaclapHUTaXJIW1 KWINIIIA 3aMOHABUN (PU3UK-KUMEBUHM TaxJIMI yCyJUlapuaaH
doiinananum, OJMHraH TAAKUKOT HaTXalapuHu DXM Ba MabiIyMOTJIapHU
CTAaTUCTHUK KalTa UIUIAIIHUHT MaxCyC AACTypJapyuHU KyJUlalll, IIYHAHT K TaJKUKOT
HaTWXKanapuuu «Ypranu ¢&r-moi» AXKnma canoar-takpuba CcHUHOBIapU OWIIaH
TacAUKJIAIl OPKaJIM UCOOTIaHTaH.

TaagKMKOT HATHKAJAPUHUHT WJIMHUII Ba aMaJIdil aXaMHUSATH.

TaaKUKOT HATHKATAPUHUHT WIMHI axaMuATH pakoOaTdapaon MaprapuHiapHU
OJIUII YYyH O3MKa CajJOMAacapHU TO3AJAIIHUHI 3aMOHABHUW TEXHOJIOTHSICH HILIa0
YUKUIMO, paduHaMsIalIa HIIKOPUI peareHT cudaruia aHbaHaBU KayCTHK COoAa
VpHUra HaTpUl CUJIMKATHUHI CYBJIM 3pUTMAJIapUAaH Xamja (QuibTpiamiia APEeHax
KariaMu cudartuga MaxaulMid TWI MUHEpaJlapy Ba KYMUp apajammMaliapuial
doiianaHuITaHIMTy OUIaH N30XJIaHAIH.

TaakuKOT HATHXKAJIAPUHUHT aMaliuid axaMUATH CaHOAaT-TaXKpuOa CHHOBH Ba
Typiu Makcajajap VyYyH SXIIWJIAHTaH cajJoMacjlapHM Maprapuniap wuiuiabd
YUKApPUIITa  KOPUW  DTWITAHJIUTH, CaJOMAacHM  paduHaNMsIIANAa — MILIA0
YUKAPUIIIHUHT  PEHTA0CIIMTM Ba pakoOaTOapAONUIMTMHMA — OUIMPHUINTa  Xamja
MaxCyJIOT cupaTUHU AXIIIIANITAa UMKOH OepyBYM MaxXaJJIMH HOaAHbaHABUW pEarcHT
Ba XOMallénapaad (porganaHuira Xu3MaT KHiaau.

TaaKukKoT HATWKAJIAPUHH JKOpui KHUJINHHUIIN. Pako6aTtbap o
MaprapuHjiapHd OJMII y4YyH cajoMacilapHu padUHALMUIAIIHUHT 3aMOHABUN
TEXHOJIOTUSCUHU UIUTA0 YUKUII OYiirya OJIMHTaH HaTHUXKajap acocuaa:

caloMaclapHd HMINKOPUH padHHANMSIAIl TEXHONOTHACH LEF-Moil caHoatH
KOpXOHajapu yrommMacuHUHT «2021-2023 fimnnapaa amanuérra sKopui 3Tui Oyiinda
MCTHKGOJIIN UILIAHMalIap pyiixaTu»ra kuputuiras (Yzoekucron Pecniy6imkacu E-
MOl caHoaTH KopxoHajapu yrommacuHuur 2021 #iun 16 asryctnaru KC-3-747-con
MabiaymMOTHOMacu). HaTwxkana, aHbpaHaBUM KAayCTHK COJAa YpHUIa HaTpHU
CWIMKATHUHT CYBIIM 3pUTMacu €paamuaa paduHalUsIAHTaH cajoMac YHWKUIINHH,
XOM améHUHT YMyMUN Maccacura HucOatad 3-5 ¢ousra onmmpuil UMKOHUHU OepraH;

03WKa caJloMacWHH (UIBTPJIAIIAA aHbaHABUM MaxTa OCJIBTHHT MAaTOCHU YpPHUTA
CHUHTETMK MaTepuajiap (naBcaH Ba (Ie3edH) HM KYJUIall TEXHOIOTMSCH Er-moif
CaHOATH KOpXOHAJApHU YromMacuHUHT «2021-2023 iunnapaa amanuérra »XOpuu
STHII GyiMua WCTHKOOMIM WILTaHManap pyixatu»ra kuputuiaran (Y36eKncToH
PecniyOmukacu Er-Moii caHoatM KopxoHanapu yromMacuHuar 2021 w16
aBryctaaru KC-3-747-con MmabnymoTHOoMacH). Hatmwxkana, pamanu GuibTp npeccaa
O3MKa cajloMaciapuHy (PUIIbTpiAll BaKTUHU y3alWUTUPHUII, METAJI KOJAMKIApU Ba
MYMCHUMOH KaTpPOH MOJ1ajlap MUKJIOPUHHA KaMaUTUPHII UMKOHUHH O€praH.
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MaxaJuIMid XoM aménap (HAaTpUil CWJIMKAT, CHUHTETUK Marepual Ba T
MUHEpaJJIapu) HU KyJu1ad, pakoOatOapjoil MaprapyuHIapHU OJIUII TEXHOJIOTHSICH
Er-moii caHOaTH KopXoHanapu yromMmacHHMHT «2021-2023 iummapaa amanuérra
XKOpul STUm  OYHMYa HUCTUKOOIM HIUIaHMalap pyixaTtu»ra KUPUTHITaH
(V36exncron Pecnybrmukacu Er-moif camoaTH KopXoHanmapu yrommacHHEHT 2021
mun 16 asryctaaru KC-3-747-con MabiaymoTHoMacH). HaTmkana, Qu3nk-kuMEBHit
Ba PEOJIOTMK XYCYCHSTJIApU SAXIIWIAHTaH pakoOardapaonl MaprapuHiIapHHA OJUII
UMKOHUHU Oepras.

TaagKMKOT HATHKATAPHHUHT anpodauusicu. Jluccepranys UIIKA HATHXKaJapu
103acuJiaH 3 Ta Xajkapo Ba 5 Ta pecnyOiMkKa WIMHNH-TEXHUK KOH(epeHIMsuiapuaa
Mabpy3a KWIMHIAH Ba MyXOKaMaJaH yTKa3HUJraH.

TagKMKOT HATHKAJAPHUHI JIBJOH KHIMHHIIM. Jluccepranus MaB3ycH
Oyiinua >xamu 15 Ta UIMUNA WOUIAp YOI ATWITaH, Hryjdapaad 1 Ta moHorpadws,
V36exncron PecryGmukacn  Omuif  aTTecTamysl KOMHCCHACHHHHI  JTOKTOPJIHK
JUCCEPTALMSUIADUHUHT aCOCUWA HATWKAJapUHMU 4YON S3THUII Y4YyH TaBCUS STUITAH
WIMUHN Hampiapaa 4 Ta MakoJia, KyMIIaJaH, 3 Ta XOpHKUAW )KypHaJlIap1a MaKoJaiap
YOII 3TUJITaH.

JuccepranMsIHUHT TY3WJIMIIM Ba Xa)XMU. /(pccepranus Wiy KUPUIL, TypTTa
OoynuM, xynoca, (doiganaHuiaraH agabu€Tiap pyMxaru Ba wioBajlapjaH uOopar.
JuccepTauustHUHT yMyMHUH XakMH 116 O€THM TallIKWII 3Taau .

JIUCCEPTALIMSIHUHT ACOCUM MASMYHH

Kupum kucmuga onub Gopriiral TaIKUKOTIAPHUHT J0J3apOUTH Ba aXaMUSITH
acocjaHTraH, MakcaJg Ba Basudanapu OeNruiIaHraH, TaJKUKOT OOBEKTH Ba
NpeIMETUHH TaBCcU(IIaHTaH, TaJKUKOTIIADHUHT pecnyoinka (aH Ba TEXHUKA
TapaKKUETUHUHT yCTYBOp WMYHaJIUIUIapUra MYBOMUKIUTH KYpCaTUITaH, WIMUM-
TaJKUKOTHUHI SIHTWJINTA Ba aMaluil HAaTWKaJIapy, OJMHTaH HATHXKAIAPHUHT WIMHUI
Ba aMaJiuii axaMUATH O4MO OepuiraH, TaJKUKOT HaTHXaJapyUHU amMaauéTra TaTOuK
ATHUI, YON OJATWIraH WIUIAp Ba JUCCEPTALUSHUHT TY3WIHIIH TYFpUCUIATH
MabJIyMOTJIAp KEJITUPUIITAH.

HucceprauussHUHT  «O3MKa cajJloOMAC/JIapUHU  HEWTpaJlall  Ba  YJIApHH
GuAbTPIAIIHUHT 3aMOHABMIA X0JaTW» Je0 HOMJIAHTaH OMpUHYM O00UIa FOKOpHU
cudaTin Maxamudii 03uKa cajoMacy Ba YCUMIIMK MoiapujaH QoiiganiaHran xosijaa
TypJiu Makcajuapjaa doiganaHuIagurad pakoOardapaoil MaprapyuHJIAPHUA OJIUII
TEXHOJIOTUSJIADUHU ~ TaKOMIUUIAIITHPUIN ~ OYinya WIUiapra yMyMHd TaBcH(]
O0epunrad. Maprapuniap unuiad YuKapuIaa UIUIATHIATUTaH YCUMITUK MOWIapy Ba
03UKa CaJOMAaCIapUHUHT (PUBHK-KUMEBUN XYCYCHUSATIAPH, NIYHUHTACK MaXaJUTHi
MaTepuajiapiadH MNUad 4YuKapuwiaaurad (QuibTpiam BOCHTAaNapyd Ba  THI
MUHEpaUIapu Oyiinua MabIyMOTIap KEATHUpWIraH. YOy MabJIyMOTJIap acocuia
TaJKUKOTHUHT MaKCaJii Ba Bazu(asiapu MIaKIaHTUPUIITaH.

HMucceprauuss HWIIMHUHT «O3MKa cajoMacjJapuHM pauHAnMsAJAIl  Ba
GuabTpaamaaH OJAMH Ba KEWHMH YJAPHH TAaXJIWJI KHJIMII YCYJUIApH Xam/a
YJapHU aMaJira OIMpPUII YYYH JIA00OPATOPUS KYPWIMAJAPUHUHT TaBcudiapuy
ned HOMIJIAaHTaH MKKMHYM O00MJa TaHJIaHTaH YCUMJIMK MOWMJIapH, O3UKa



cajioMaciapyuHu paduHanusiaml Ba (QUIbTPIANIAAH OJJAMH Ba KEWHMH TaXJIWIH
ycyJutapu kentupuirad. Pean skapa€niiapra MOCIUTMHY aHUKJIAII YUyH 3apyp Oyiran
TaxJIJI Ba YJIYOB HATIKAJAPWHHM CTATUCTUK KalTa WILIAN OYinda marepuasuiap,
IIYHUHTZIEK OJIMHTaH calloMacliapHu (uUibTpiall MalThaa JIpeHaX 30HajIapu
KYpCaTKUWIAPUHHA YPraHull Y4YyH TaHJaHTaH MaxauIMid Wil MHUHEpPAUIAPHUHT
TaxXJINJI HATWXKANApU XaKuJa MabIyMOTIap KeaTupuirad. Yoy 600 TagKUKOTHUHT
aCOCHI1 HaTHKaJlapy TYIUIAHTaH XyJiocanap OWJIaH SAKyHJIaHA !,

HucceprauussHUHT «O3MKa cajioMacjaapuHM MIIKOPHUH paduHANUAIAI Ba
puabTpaam xapaéHJAPMHMHI TAAKMKOTH» €0 HOMJIAHTaH Y4YyuHYM O00uza,
UIIKOpU paduHalMANal Ba JpeHaX KamiamMu cudaTtuga Maxauidid UIIKOpUM
SpUTMajIap Ba CUHTETHK MaTepHaUlap, IIYHUHIAECK TWJI MHUHEpaJUlapAaH
doimananran  xoijga — cajoMacnapHu  QuibTp  mpeccrnapuaa  puibTpaanl
Kapa€HJIapuHU YpraHuill HATHKAJIAPU KEITHPUIITaH.

bu3 TaaKUKOT MIIMMHU31a HAKEIb-MUC KaTaJIN3aTOPJIAPUHN Tau€pIiaia acCoCHi
KOMIIOHEHT/Iap cudaTuia HUKEIb Ba MHUC Ty3napuaaH (organanauk. OJuHraH
KaTajJu3aTopiapyykMaiapuHuHr okcuananumu 150-175°C ga kucinopon Ounnan
Oovutmiran xaBoda 8-10 coar [pgaBomuja amaira omupwirad. Jlucmepc
KaTaJIn3aTOPJIAPHUHT THAPOreHIal (paoJTMIMHU TUKJIAIl aHbaHABUH ycyJuiap OniIaH
amaJra OIMpUJITaH.

1-pacmMpa gucnepc HUKENb-MHC —KaTaJIW3aTOPJIAPUHHUHI THUJPOTEHJAll Ba
nepesrepuduxanusiam  (GaoJUTMTMHUHT — WUIUIATWITAH  METaJUIAPHUHT  y3apo
HUCOATUHUHT Y3rapuimra Kapad y3rapuiim KypcaTuiraH.

100 4 100 100 ]

100
y=-00042¢2+ 10230x+ 31,357 |  onote2 {
9 - . b o0 go |70+ 162508 B 0

80 A _\ - 80 80 - 7 - 80

q q
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1-pacm. Jlucnepc HUKeJIb-MUC 2-pacm. Hukesb-MuC KaTAIM3aTOP-
KATAJM3ATOPUAATH HUKEJIb JIAPDMHMHT aTMOoc(depasaru KucJaopoy
MHKJIOpHUTra Kapa6 ruaporenaam (1) OMJIaH OKCH/VIAHMII BaKTHUra (t)
Ba nepedrepuduxanusiam (2) Kapao, ruaporenjam (1) Ba
(a0 THKIAPUHUHT Y3rapuiLIapu nepedrepuduranusnam (2)

(pao/NTMKJIAPUHUHT Y3rapuILJIapH
1-pacmman kypuHUO TYpUOAUKHU, HUKEIIb-MHUC KaTaJu3aTOPH TapKUOUIa HUKEIb

MUKJIOPH OPTHIIN OWIAH THAPOTEHIIAIT (PAOJUTUTH TYFPU YM3UKIN KOHYHHUSITIa SKUH
Ycub OGopasy Ba HUKEITHUHT TepedTepuuKanusiam XycycusTy ca nactiad 0 mgan
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50% raua skcrnioHeHIMan Ycub Oopaau, KEHUH Xyau 1y KOHyHusaTra ouHoas, 30%
rada Tymajau. by myHu kypcaTaauku, mepedTepuuKanusiian XyCyCusaTH HUKEIh Ba
MHUCJIaH TEHT MUKJI0pAa (oilfalaHUIITHU TaKO30 3TA/IN.

Keitnaru taxxpubamapaa 6u3 HUKEIb BAa MAUCHUHT OKCHJIAHWII JTapaKaCHHUHT
V3rapuilMHA yjapra KUCIOpOoJ OWaH HWIUIOB O€pulll BakTUra OOFIMKIWTHUHU
VYpraun® umkauk. Taxpubamap, OKOpuAa KypcaTWiTraH, METAUIAPHUHT TYypJH
HUCOATHA HUKEIhb-MHUC KaTallM3aTOPJIapUra UIJIOB OEPHIIl IIAPOUTIApUTa MyBODHUK
amMaJjira omupuiau (2-pacm).

2-pacMaH KYpUHAJWKH, METaJUIApHUHT Yy3apo HucOatu 1:1 Oynrannma
YYKTUPUWIITAH JAUCIEPC HUKEIb-MHUC KaTaIU3aTOPJAPUHUHT OKCHIJAHUII BaKTH
optuiny Ouiaad rugporenaant ¢aowuru (1-srpu uns3uk) 10-coarrada Oupos nmacasau
Ba KeitnH 35-40% raya keckuH Tymuo Kerajau, nepesrepudukanusiiam aommru (2-
STPU YM3WK) HKCIIOHEHIIMA KOHYHMSITra OMHOAH WUIUIOB OepuinHUHT 10-coaTuraya
KECKMH OIIaJy Ba OKCHUJJIAHUIN XapaCHUHUHI OUPUHYM SpMUra HUCOATaH aH4a
CeKMH ycanu. by Xonar TpuanuiIridiepuaiiap TapKuOujaru € KUCJIOTaJapUHUHT
nepesTepuuKamsICu y4yH HHUKeIb-MHC KatanuzaTtopuHu 10-12 coar maBomuaa
oKcuJIan Kugosi IKaHJIUTUHU KYpCcaTain.

bynn wuHoOOaTra onraH xohga, Ou3z ymly KypcaTKUYJIapHU OJIMHTaH
paduHanusiaHMarad cajomMaciap Oyinuua TaxJini KWIJWK Ba yJIapHU METaUIApHUHT
HucOatu 1:1 Oynran amanmaru HUKEJIb-MHUC KaTaJM3aTOPHUAA OJIMHTaH cajioMaciiap
OWJIaH TaKKOCJIA UK.

Amangaru (HazopaT) Ba TaBCHsSl JTHITaH Karajauzaropiiap OVinya OJUHTaH
O03MKa cajloMacjap TapKUOWUJaru TpaHC-KUCIOTalap MHUKIOPUHUHT Y3rapuiid 3-
pacmzaa KypCcaTuiras.

0y y = -0,0006%2+ 0,2739x + 20,929 T 2 4y =-0,0001x2+0,0264x + 1,3036 '|‘

40 +

%
w
S

L

Tp.x,

10 -

2/

y =0,0009x2 - 0,2156x + 18,007 [

1

4

- 20

T
—
ol

IT.c., MmMmouab 1/2 O/kr

0

,_\
o
K.c. mr KOH/r
—
‘o

[$5]
o
o

0 0

Qo
o
1

[pS)
1

—
1

)/

y =-0,0003x2+ 0,073 + 0,9929 -

w
A.C., miapr. 6up.

-1

0
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3-pacM. OKCUJIAHTAH HUKEJI-MHC
KATAJIU3ATOPJIAPUIATH HUKEJI
MUKIOpHUra Kapad cajomacJjap
TapKuOuaaru Tpanckucaoraaap (1-
3rpHU) Ba OKCHVIAHTaH MaxcyJaoTaap(2-
3rpu) MUKIOPUHMHI Y3rapuilu

100 Ni, % 0 20 40 60 80
4-pacm. Hukeab-muc
KAaTAJIM3ATOPUIATH HUKeEJ MUKIOPHUTra
Kapab cajomacjaapHuHr kuciaora (1-
3TPU YM3HMK) BAa AaHU3UAMH (2-31pH
YU3HUK) COHJIAPDUHMHI Y3rapHiiu.

100 Ni, %

3-pacMaaH KYpUHUO TypUOINKH, OKCHU/JIJITAaHTaH HUKEIb-MHUC
KatanuzaTopiapugaru Hukenb ymymuHUHT 0 man 100% raga oprtumm OwiiaH
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cajioMaciapiard TPaHCKUCIOTANAPHUHT XOocui OVnuiu (1-3rpu) YM3UKIN paBUIIIA
Kylasay, OJMHAETTaH cajoMaciapia OKCHUJIAHWII MaxCyJOTIAPUHUHI MUKIOPH
(IT.c.) 18 man 5,5 MMOJIB/Kr-rada KaMasiiy.

Tanmanran kataiu3aTopiapla OJIMHTAaH CajJOMAaciapHUHI KHcJIoTa (K.C.) Ba
aHM3UAUH (a.C) COHJIAPUHU YpraHulifa TaXMUHAH XYJIIWd IIyHAAM KOHYHUSTIAp
aHUKJIaHau (4-pacm).

4-pacmaaH KYpuUHUO TYpUOAMKH, OKCHJJIAHTAH HUKEIb-MHUC KaTalu3aTopu
TapKUOUAaru HUKEIh YIYUIMHUHT OLIUIIN OWJIaH calloOMacIapHUHT KUciaoTa coHu (1-
oarpu un3uK) 1,3 nan 2,8 Mr KOH/r rava oprangu. Xymaau 1y KOHYHUST, Kuiimatu 1,0
nan 5,0 maprt.6. ra KymasadraH, aHU3WJIUH COHU (2-3rpU YHU3HMK) YYyH Xam
Ky3aTuiaau. byHW, TYMMHMaran €f KHUCJIOTaJapuHU THUAPOTEHJAIl YYyH acCOCHH
MeTaul OYJraH HUKEIbHU MHUC OWJIaH TaKKoClaraHAa,opKUH EF KUCIOTIIApU XOCHII
KWIMO TPUAIWITIUIEPUITIADHN KYyWId Mapyajamy OWiaH H30XJall MyMKHH.
CanmomacinapHUHT aHWU3WJIWH COHMHHUHI OIIMIIK OKCHUJUIAHTAH MUCIM KaTaJau3aTop
TapKUOUAaru HUKEJIbHU KYMaUTUPUII HYJIM OWiaH YHUHT TUAPOreHIanl (paouiuruiu
OILLIUIIM XHcoOura cogup Oynaau.

Oxopuna taBcudnanran ycyn acocuma o6u3 220-240°C xapopaTina o3UKa
caioMaciapHu  onauk. TaxpuOamap  YCUMIMK  MoOWiIapu  Ba  EFJIapUHU
TUAPOTCHJIAIIHUHT JabopaTopusi KypWIMacHaa METaUIapHUHT y3apo HucOatu 1:1
Oynran qucrnepc (KyKyHCUMOH) Katanu3aTopiiapaa yrkazwiau (1-xaasan).

1-sxkaaBaJ
AmMaJjigaru (Ha30paTt) Ba TAaBCHA 3THJITAH yCYJLJIap OMJIAH OJIMHTAH
pauHALMSAIAHMATAH 03UKA CAJIOMACJIAPHHUHT KYPCATKHYIAPH

O3uka canomacu QU3HK-KUMEBHI KypcaTKU4Iapu
O3uKa caJlOMaCHHHU OJIMII YCYJIU K.c., mr Thp, KaTT“Kert[’ Tpanc- I1,
KOH/r oC Kamunckmnii KHCJI0TAJIAPp, %
oyitnua, 15°C na %
Padunanusnanran nmaxra Moin 0,3 - - - -
[TaxTa DaJILMUTHHA 0,2 215 75,0 - -
IIM Ba HaJIbLMUTHH
apajialMacuaH OJMHTaH cajoMac,
apanamma HucOatu: 9:1 0,4 36,7 310 30,1 90
7.3 0,3 36,0 300 27,3 93
55 0,2 35,8 280 215 98
AHnbaHaBuil ycyn OWIaH OJMHTaH
cajiomac 0,5 36,8 318 38,3 -

1-xanBanmaH KYypuHUO TypuOIWKH, THAPOTCHIAHTaH padUHANMSIIAHTaH TaxTa
MOWM  TapkuOWra NaJIbMUTHH  KYIIWIWIIM  HaTWXKacuja  XOCWI  Oynrad
CaJIOMAacIapHUHT €F KUCIIOTAaCH TapKUOWHU TYWHHTaH MaJbMUTUH KUCJIOTAcH OWiIaH
ooluTUIITa WUMKOH Oepanu, mry Ty(daiad TpaHC KHUCIOTalap Ba OKCHIJIAHUII
MaxCyJOTJapUHUHT  XOCWJ  OVJIuIIM KUCMaH Kamasaud. by, onuHaguraH
cajomaciapaard TpUanuirMIepuaiap auuiapyia ¢F KUCI0TaTapHU THAPOTeHIIaIT
Ba KaWTa TakcumJjaml (mepedTepuduKkaiusiaii) xkapaCHIapUHUHT KaJaUTaliuiinm
xucobura coaup Oymaau. Anbarra, OyHAall yCysl MaprapyH WMIUIa0 YMKApHIL YYyH
€FJIM aCOCHUHT OPTaHOJIENTHK, PEOJIOTUK Ba OOIIKA XyCYCUATIAPUHU YIAPHUHT SPUIILL
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xapopatu Ba Kartukjauruau (Kamuuckuit Oyiinua 15°Cma)kaMaliTUpuIn OpKaiu
OLLIMPUII UIMKOHUHU Oepaju.
TaBcus >TUNTaH Ba aManjaru (Ha3opar) TeXHOJOrusuiap Oyiinda OJIMHTaH O3UKa
caJoMacJIapUHUHT TaXIWIJIAPUHU YTKA3AuK (2-xKaaBai).
2-KaaBaAJ
MabJjyM (Ha3opaTt) Ba TaBCHS 3THJITAH yCYyJ1ap OMJIAH OJIMHIAH 03MKAa
cajomacaapHuHr Tpuanuiarauuepus (TAI') tapkudu Ba 3apapJu
MOINAJIAPHUHT MUKIOPH

O3uKa cajjoMacMHUHT PU3NK-KUMEBHI KYPCATKUWIAPH

Muxkaopu Oxcumjianrag
O31Ka CAJTOMACHHY OJIMIII riopH, A TAT Tapkutu, %
I/Kr 1a MaxcyJioTjiap
yeya Il.c A.c
HHUKeJIb | MHC A 7 |z | IIH | ITH? | H3

MMOJb O/Kr IT.0.

IIM Ba manbMWTHH apalaii-
MacuJlaH OJIMHTaH cajoMac,

apanamma HucOaru: 9:1 0,9 0,8 15,3 3,2 5 32 48 | 15
7.3 0,8 0,7 14,6 1,8 7 38 43 | 12
55 0,6 0,6 12,2 11 10 | 45 36 9

AHbaHaBu#l ycyi Ouian

OJIMHTAaH CajioMac 1,1 1,0 21,2 45 13| 42 38 7

2-%KaZBajlaH KYpUHAIWMKH, OonUIaHFu4Y paduHALMAJIAHTAaH TlaXTa MOWH
TapKuOura NAIBMUTHH KYIIWIAIIKM OWIaH OJWHAJUIaH cajoMaciapia 3apapiu
MOJJQIAPHUHT  MUKIOPU  KUJOOUM  y3rapaav, SbHH YJIAPHUHT  MHKIOPH
padvHaNMsIIIaHTaH TaXTa MOMWHUHT TYWHWHTaH NaTbMUTHH QPaKIUSICUHH KYIHIALIN
xucobura kamasiau. bynnan tamkapu, ymoy y3rapuill, oJMHa&TraH caJoMacIapHUHT
TAI' TapkuOuH{ IMaK/IJIAHUIINAAA XaM akc 3Taau. MacajlaH, NMaJbMUTHHHU T1axTa
Mo Tapkubura 50% raya KUpHUTHII HaTWKacuAa OJMHAETTaH —cajaoMac
tapkuOuaaru yutyiuaran (Il3) ér kucnotamapuHunr mukaopu 5 nan 10% raga
opTagy, akcuH4a, yuryiimamarad (Hsz) €F KucnoTadapuHUHT MUKIOPU TYWHHIaH EF
KUCJIOTAJIADUHUHT TYWWHMaraniapra HucOaTtuHu Yy3rapuimu tydainu, 15 man 9%
rada Kamasiu.

MabiayMKH, TUIPOTEHJIAHTaH  cajoMacjiap  O3MK-OBKAaT  Makcajuiapuia
WUIUIATWIMIIWAAH OJIMH padUHAlMsUIaHraH, SbHU 3apapid TOKCHUK Mojjajiap
nyxorunran, 6ymumm kepak.lllynn nnoGatra onran xosnna, Ou3 aHbaHaBUN KayCTHK
COJla Ba TaBCHUS dTUJITAH HATPUM CHJIMKATIIAPHU KYJ1ad Typiid YCUMITUK MOWJIapUIaH
OJIMHTaH cajomaciapHuHr xampoX TAI MoamallapyHUHT MUKAOPUHHU TaAKUK
KUIAUK(3-KaaBai).

3-KajBanad KYpuHUO TYypHUOIMKH, MMaXTa MOWHIAH OJIMHTAH cajioMaciap/a o4
paHrIii  YCUMJIMK Mounapu (cosi, KyHTaOOKap Ba Maxcap)laH OJIMHAJIUTaH
caimoMaciapra Kaparaajaa kynpok xampox TAI moamanap mapxyna. byHaan tamkapu,
sur Tokcuk Mozananap(CEK, roccunon Ba yHHHI XOCHJIAIapH, COBYHJIAHMAaiIuraH
MOJJIajiap Ba HUKEIHUHT KOJJAMK MHUKIOPH) MaxTa Ba COA MOWIapuaa KYmpok
konaau. Kynrabokap Ba Mmaxcap Moiinapu (OMpUHYM HaB)JaH OJIMHTAaH cajomaciap/ia
yJIIAPHUHT MUKJIOpY HUCOATaH KaM Oynaau.
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3-kaaBal
AHBaHABMI KAYCTHK COJ1a Ba TABCUS ITHUJITAaH HATPUHA CUJIMKATHH KYJ17120
TYPJIM YyCUMJIMK MOHJIAPUIAH OJIMHIAH cajiomaciaapaaru xampox TATI
MOAAAJTAPHUHI ACOCHI MUKIOPUHHHI Y3rapuILIapu

Xampox TAT moxnanapHuHr Mmukaopu, %o
Canomacrap .. Docho- Toxoge- Kaporu- Toceumon Cosynianmaiiauran | Hukens,
HOMH CEK poJ, Ba YHHHT
JIMIHJIAp HOUJ Moaaajaap MI/KT
MI/KT X0CHJIAJIapHu

NaOH cysuau s3putmacu (Hazopat) C=150 r/x (opTuk. 100%0)
[TaxTa 0,24 0,21 135 0,001 0,0006 0,62 0,42
Cos 0,18 0,23 190 0,002 - 0,67 0,37
Kynra6okap | 0,20 0,17 85 0,004 - 0,54 0,32
Maxcap 0,23 0,19 110 0,006 - 0,60 0,35

MNaz2SiOs3-NH20 cyBim 3putT™Macu C=150 r/a (opTuk. 100%0)
[TaxTa 0,14 0,43 185 0,002 0,0008 0,64 0,30
Cos 0,08 0,40 240 0,004 - 0,62 0,28
Kynra6okap | 0,10 0,36 140 0,005 - 0,48 0,24
Maxcap 0,12 0,38 150 0,007 - 0,52 0,27

MNazSiO3-NH20 cyBsm 3puT™macu C=100 r/a (opTuk. 50%0)
[TaxTa 0,19 0,47 210 0,003 0,0009 0,68 0,34
Cos 0,14 0,43 275 0,004 - 0,65 0,30
Kynra6okap | 0,16 0,38 170 0,006 - 0,56 0,27
Maxcap 0,18 0,42 160 0,008 - 0,60 0,29

bunoOapuH, Typau Xud MaxauMd  YCUMIIMK —~ MOMJIapuJiaH  OJIMHTaH
caiomaciapau amangarn (NaOH) Ba TaBcus kmimHaétran (mNapSiOz-nH0)
peareHTiiapAa UILIKOpUM papuHaMsAIAIIaH OJIJIMH Ba KEMUH yJIapHUHT TapKUOUIaru
xampox TAI' mopmamapHM TagKUK KWIMII IOIyHU KypcaTaauKH, OJMHAETraH
MaprapvHHUHT €FJIM aCOCU TapKuOUAa OMp KATOp TOKCHK Ba KaHUEPOTeH Mojjajap
KOJIaIU. YJIApHHU, KAYCTUK COJla YPHUTa HATPUM CUJIMKATHUHI CYBJIM 3PUTMACHIaH
doitnananno, CeNeKTHB aXXpaTUO OJIUIIT MyMKHUH.

ABBanm TabKuANad YTuiaraHuaek, GWIBTPJIOBYM MaTepuayiap Ba THI
MUHEpaulapu pamaiii QuibTp- npecciapia Oupraivkaa HIIaTUiIagu, YyHKU yiap
aXpaTWIaJurad MOJAIapHUHIMabIyM MUKIOPUHH YIUIa0 KOJaIH.

Byryuru xyHna pamanu QuisTp mpecciapia aHbaHaBUN OENBTUHT MaTOCHHU
WHAMBHUAyal paBUlIa KYJUIalll OJIMHAJAWIaH CaJOMaclIapHUHT cu(daTUHU eTapiuya
TabMUHJIAN OJNMalau, S’bHU YyJIapHU MaprapvH WNUiad yukapuiga QoiiramaHull
sxiy camapa 6epmaiiau. [llynun nHoOaTra ojraH xosaa, Ou3 MaprapvH caHOaTH YUyH
O3MKa CaJloOMacJIapMHU To3ajalljla Xap MKKajda TypAaru (QpuibTp MaTepuayiapuiaH
doitnananranmus. TagKUKOT HaTWXKajdapu 4-xaaBayijja KeNTUPUITaH.

4-xanBangaH KYpUHUO  TYpuUOIMKH, TaBCUs OTWIAETraH JlaBCaH Ba
(1e3eTMHCUHTETUK MaTepUalljlapu caJoMacilapHU HUKENb KOJAUKIapu, Oupiamuu
OKCHJJIAaHUIII MaxCyJIOTJIapH, 3pKUH EF KUCIIOTalapu Ba OoOIIKanapAaH SXIIUPOK
bunbTpnaiu. CHHTETHK MaToJIapHHU (JaBcaH Ba (hiie3eNnH) THII MUHEpaJUIapu OuiaH
OMpraqukia WILIATULI HUKENb KaranausaTopd Konpukiapunu, CEK, 6upnamun
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OKCHUJIJIAHUIII MaxCyJOTJIapUHU OJIMHAJUTaH O3UKa cajioMacilapujaH SXIITUPOK
QXKPATUINIINHU TaAbMUHIIANH.
4-;xaaBaJa
CajioMacHMHT XaMPOX MOJIAJIAPUHUHT KOJJAMK MUKIOPUHHA (PUIbTPJIOBYH
MAaTo0 Ba MaXaJJIMil I'MJI MUHEPAJUIADUHUHT TYPH Ba MUKI0PUra Kapao

y3rapuiuu
Cajsiomaciaru xaMpox
Marepuaniap HoMH
I'mn MOJIAJTAPHUHT KOJTUK MHKIOPH
@uiabTpJIaNl
MHHepaJiap Bupaamun
Te3JIMIH, ..
OUIbTPJIOBYM I'nn MHUK/IOPH, ) Huxkean,| CEK,| oxcuaganum
) J/M*-coaT
MaTo MHHepaiap r/'m mr/kr | % | maxcyJoTiaapu,
MMOJb O/Kr
benpTuHT i i ) 13 18 11,2
(Ha3opar)
BenpTuHT AHTpEH KOHU 900 285 0,8 15 9,0
JlaBcan KaOJIUHU 800 300 0,75 1,4 8,7
diezenun 700 320 0,6 1,3 8,5
bensTuHr I¥pcyB koHU 600 330 0,9 1,3 10,5
JlaBcau TUPO-CIIOAATH 500 350 0,8 1,2 9,8
diezenun THIIH 400 365 0,75 1,0 9,3
bensTuHr Hap6axop koHH 800 320 0,6 1,6 10,0
JlaBcau KapOOHATIIH 700 345 0,55 1,4 9,6
diezennn HAIUTOPCKUTHU 600 360 0,5 1,2 9,2
BenpTuHT HaB6axop koHu 1000 255 0,5 1,2 8,5
JIaBcan UIITKOPJIN 900 270 0,43 1,0 8,2
dae3enun OEHTOHUT 800 280 0,38 0,9 7,8
BenpTuHT Has6axop koHu 1200 190 0,6 1,3 8,0
JIaBcan UILIKOPJIN 1100 210 0,53 1,1 7,6
dne3enud TYIPOK
OEHTOHHUTH 1000 225 0,47 1,0 7,3

bunoGapun, yTKka3uiaran TagKUKOTIAp, cAIOMACIapHUA aXKpaTHIll YIyH (QHiIbTp-
npecciiapAa MIUIaTUIaAurad (pUiIbTpIOBUM MaTepuauiap Ba TMJ MUHEpaUIAPHUHT
eTapjuya caMapalid 3Mac Ba KUMMaT 1e0 Xylioca KuiaumuMusra onu6 kenaau. 1y
oouc, yJapHM MaxaJiMid ~ xomaménap OWIaH  aJIMAIUTUPUII  IOKOPUIATH
KaMUWJIUKIapHu  Oaprapad oStumra Ba 1y OuimaH Oupra  OJMHAAWraH
MaprapuHiIapHUHT cudatn Xamaa o3yKaBUM XaB(CU3IUTMHU TabMHUHJIAIITAa WUMKOH
oepaau.

bu3 anbanaBuii Ba TaBcusa ATWwiaétraH ycywiapaa "Cymim" maprapuH oIl
y4yH YHHUHI pELeNTIapuHu Ypranu® YMKIWMK. S-)KaJBalija MaprapyuHaard yuoy
KOMITOHEHTJIAPHUHT aCOCHM TapKHOU KYpCaTUIITaH.

S-xaaBalaH KYpUHUOTYpUOIWKH, TaBCUs OSTWITaH ycyjira Kypa cajaomac
Mukaopu 20% ra kamasiu, KyHrabokap MOWM Ba Capuér MUKIOPU MOC paBuiiia 15
Ba 5%ra kynasau.

[y Ttapuka, Kaiim >Tum jgo3uMku, “CyTian” MaprapuHHH WIUIad YUKAPHUII
Oyiimya TaBcus OTWITaH YyCyad ¢&F MaxCyJOTJIApUHUHT pakoO0aTOapAOIUINK
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Tajnabnapura TyauK Moc kemaau. [y 6ouc yHu MaprapuH caHoaTtuaa Kysuialil Uiiad
JuKapuiIaéTraH MaxCyJIOT CHUGATHHA OIIUPHUII Ba O3yKaBHM XaB(CU3IUTHHH
TabMHHJIAI UMKOHUHU OEpaJIu.
5-xanBan
AHbaHABHIl Ba TABCHS ITWITAH yCyJ/Iap OMJIAH OJIMHTAH MAPTrapuH
KOMIIOHEHTJIAPDUHUHT MACCABHI YIYHLIAPH

Ernopauru 82% 6yaran MaprapuH KOMIIOHEHTJIADUHUHT MaccaBuil yayumu, %

MaprapuH KOMIIOHEHTJIAPUHUHT Anbanasuii yeya 6yiinua TaBcus ?‘"I;I/IJIFZIH yeya
HOMH oyiinua

1 Mapka o3uKa cajomaciiapu 62,0 42,0
Kynrabokap moiin 15,0 30,0
Capér 5,0 10,0
Curup cytu, Tabunii 7,0 7,0
Kauz 0,5 0,5
Ou ty3u 0,5 0,5
byéxnap 0,1 0,2
OMynbraropaap 0,3 0,5
Apomaru3zaropiiap 0,05 0,055
Cys 9,55 9,245

HMucceprauussHunr "CajioMacaapHu paKo0aTéapaom MaprapuHJIapHU OJIMII
OmjaH papuHANMAJANIHUHT 3AMOHABUM TEXHOJIOTHUSICHHU HILIA0 YuKum'" 1e0
HOMJIaraH TYpPTUHYM O00OMIa O3WKAa cajlloMaclapuHU WINKOpUN paduHAIUsIan Ba
yaapHu GUIABTPIAIIHUHT TEXHOJOTUK CXEMacH Ba peXUMJIIApH, YJapHUHT "YpraHu
ér-moi" AXKnaru canoaT-Taxkxpuba CHHOBJIApU HaTWXKalapy Ba Ma3Kyp MIIHU HUILIA0
YUKApUIIl >KapaéHHUra >XOPHUMl ITUIIHUHT MKTHCOJIUM camapaJopiaurvuHu XucoOJall

HaTWXaJapy KCJITHPHIITaH.

1-apanamrupruy; 2,10,12-nacoc; 3,8-peaktop-TypOynuzarop; 4-HeUTpaau3aTop; S-UIIKOp YUyH
CUFUM; 6-KYpHUIII OWHACH; 7-COANCTOK YUyH WUFrud; 9-cyB yuyH curuMm; 11-canomac yayH Gpuistp.
S-pacM. MaprapuH oJiMa KYJUIAHAAUTAH 03UKA CAJIOMACJIAPUHHA UIIKOPHUii
padpuHANMSIIAIT BA (PUIbTPJIALI YYYH TAKPUOA-CHHOB KYyPHIMACH.
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buz Maprapun onumaa KyJUIaHaAWTaH O3MKAa CajJOMAacMHUA  WIIKOPJIU
paduHanmsIIam Ba GUIBTpIIA Oyinda TaxKpruOa-CHHOB KypHJIMacH TaépIiaivK.
S-pacMaa  ymOy TaxpuOa-CMHOB KYypPWJIMACHHHMHI TEXHOJIOTMK CXEMacu
kypcarniaran. ArbanaBuii (NaOH) Ba TaBcust stwiran (NapSiOz-nH,O) wumkopwuit
peareHTiap EpaamMpaa cajoMaciapHd UIIKOpUH paduHanusanam xKapaCHUHUHT
TEXHOJIOTHK PEKUM MehEPIapu 6-xkaaBaija KypcaTUiraH.
6-KaaBaI
Tascust 3Twiran uasTp marepuaiapu, anbanasuii (NaOH) Ba taBcus
srirad (NaxSiOz-nH20) nmkopwuii peareHTjiapaan ¢oigajanran xojaa 03uKa
CAJIOMAC/IAPVHU HIIKOPUH paduHAUAIAII XaM/aa pUIbTPpJIall
JKaAapPaEéHIAPUHUHT TEXHOJOTHK PEKUM MebEPJapu

TexHos0rNK TexHoJsioruk
TexHOTOTHK KYPCATKUWIAPHUHT Vauos PEKUMJIAPHUHT pPeKMMJIAPHUHT
HOMJIAPH oup. aHbaHaABHH TABCUSA ITHJITAH
KYpCATKHYJIAPH KYpCAaTKH4JIApH
Padunanusnanmaran camomac cappu Kr/coat 500 500
Padunanusananmaran caiomac xapoparu °C 55-65 40-45
CanomacHu UIIKOp 3puTMacH OuiIaH
apaJaIITHPHII XapopaTh °C 45-50 38-40
Nmkop 3pUTMaCHHUHT KOHIICHTPALIUSCH r/n 180-200 75-120
WmKop SpuTMaCHHHUHT OpPTUKYa MUKIOPH % 200 25-50
CaiomacHu HeUTpanu3aropaa
apasamITHPHII air/MuH 75-100 25-50
Heiirpamnam BakTu MUH 60-90 30-60
Padunanmsnanrad caioMaCHUHT KHCIIOTa Mr
COHH KOH/r 0,4-0,5 0,2-0,3
Coancrokiaru HeWTpai €r MUKIOpH % 25-30 20
IOBumr  y49yH KyJUtlaHaguraH CYBHUHT
Xapoparu °C 70-75 40-45
Canomacary 10BUII yUyH KyJUIaHAIUTaH
CYBHHHT YJTyIIIH % 40-45 30-35
HOBuII yuyH KYIIaHaIUTaH CyB OWyIaH
cajloMac apajaniMacuHu
PEIUPKYJIISIUSIIAN TE3TATH ai/MuH 30-35 20-25
PaduHanmsnanrad caioMacH! KypUTHII
xapoparu °C 90-95 80-85
Padunanusananran cajjoMacaaru
HaMJIMKHUHT KOJITUK MUKIOpHU % 0,2 0,1
Pamanu ¢reTp-nipeccnaru 6ocum MIla 0,3-0,4 0,2-0,3
Jle3onopanusra ob0opmtaérran
CaJIOMaCHHMHI XapopaTH °C 75-85 60-65

buz naGoparopusi xamaa unuiad YUKapuil MIApoOWTIApUia cajloMaciapiaru
MaBXXyJ OYiraH 3pkuH €F KUCJIOTaJapUHUHI HEUTpa/UNIAaHUIIMHU Ypraunauk. ByHUHT
yuyH (aoJITUTH Ba COANCTOKJIAPHUHT HATPUM Ty3JapUHU XOCWJI KWIMIIK Oyinya
Oup-Oupunan Kywin (papk KuiaaauraH UKKU Xuil umkopuid pearentiaapan (NaOH Ba
NNa,SiO3-mH,0) Tannad onmamu. bynna NaOH Ba nNa;SiOs;-mH;O Hunr cysmm
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SpUTMAJIAPUHU KYJ1ad calomacilapHu KUECHH paduHanuMsIam aManra OIIAPHIIIH.
Taxpubamnap 50-55 °C xapoparna Ba UIIKOp OWiaH cajgomac apajialiMacuHd 75
all/MUH TE3NWKIA apajamThprad xojatna oiaud Oopuman. CaHoar-Taxkpuba
CUHOBJIAPWHHUHT HATHXKAJIApH 7-KaJBajia KeITHPHIITAH.

7-KaaBaJ

HeliTpauianrad cajioMacaapHUHI GU3MK-KUMEBUIN KYPCATKUYIAPHUHUHT
HIIKOP KOHUEHTPALUICH Ba OPTHKYA MUKIOPHUra Kapal y3rapuiiu

Nmkopuunr | MmkopH HejiTpa/uianrad cajaomMacjiapHUHT
Mimkopuii pearenT CYBJIM HHT KYpcaTKH4JIapu
oMM IPUTMACHHUHI | opTHKYA | Kuciaora | Karammzarop | Canomac
KOHLEHTPAUUsC | MUKAOPH, COHH, MHKA0PH, YMKHMIIH,
Ur/J1 % mr KOH/r MI/KT %

Kaycruk cona 200,0 50 0,9 0,09 91,5

(NaOH) (uazopar) 150,0 100 0,5 0,07 95,4

Hatpwii cunukat 150 75 0,3 0,08 96,7

(NNaz2Si03-mH20) 125 25 0,4 0,06 97,3

100 50 0,6 0,04 98,0

7-%)anBajiaH KYpUHUO TypUOJIUKH, UIIKOP SPUTMACH TAOMATUHUHT Y3TapUIlH
OwiaH HEWTpa/slaHraH CaJOMAaCHUHT (U3UK-KUMEBUN KYpcaTKUWIapy Ce3WIapiu
napaxana y3rapmokaa. byHaa, CyBiM 3pUTMa KOHUEHTPALMSCUHUHTOLIUIIN yIIOY
UITKOPHUHT MUKJIOPUHU KaMaTHUPUIITHU TaK030 3Tajd, Oy 3ca XOcui OYiran o3uka
CaJIOMACHHMHT YMKHUIIIUTA MKOOUH TabCUp KypcaTaiu.

C, mm?-c Co. s
350 TMc

300 Y, = 0,0014x - 0,8032x + 347,27
300 ) A

—

0 250
200 5

200 |«
= y, =0,0012x? - 0,6776x + 286,56
o 150 Y, =0,001%2 - 0,5727x + 205,3

) y; =0,001x2 - 0,4951x + 174,4
100 R

0 0 80
a—0enbTHHT; 0-J1aBCaH; B-METalI TYP;

160 240 1, MuH
1-6enbTuHr; 2-n1aBcax; 3 MeTaI TYP;

r-piezenu.

6-pacm. Typiu xua GpujabTpPIOBYH

MaTepua/iIapaa o3uKa cajioMmac/JIapuHu

GuabTpiaaHUI YHYMIOPIUKJIAPUHUHT

AUATPaMMAacCH.

4-pnezenuH.

7-pacm. O3uKa caJIoMaCJAPUHUHT
a)Kpajuil YHyMJAOPJUTHHA YJIAPHUHT

(puabTpIAHUII BAKTH Ba

(GuabTPJIOBYN MATEPUAJIHMHI TYPpHUIra

Kapa0 y3rapuim

Keitnnru taxpubanapna, Ou3 casomMaciapHUHT (UIbTPJALl KYpCaTKUWIAPUHU
¢bunpTpiioBun  Matepuaiap(diaesenuH, JsaBcaH Ba O.)HMHr Typura Kapad
y3rapumHu yprauuO® udukauk. Typnu Xxuna QuiasTpioBUM MaTepuaiapia O3MKa
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caJioMaciapuHu  (PUIBTPIAHUIT YHYMIOPJIUKIAPUHUHT Y3TapHill Juarpammacu 6-
pacmia KenTHpUJITraH.

6-pacMman  KYypuHUO ~TypuOIUMKH, (DUIBTPIOBUM TYCUKHUHT  TaOUaTH
y3rapranjia, O3MKa CAJOMACHHHMHT (DWJIBTPJIAHUII YHYMIOPIUKIAPU CE3UIapiu
Japaxkaia ysrapaad. YaapAaH SHI CaMapalliCM HOTYKHMMa CHUHTETHK MaTepuan -
¢neszemun (340 n/mM?-coar) Ba akcuHYa, GEIETHHT SHT camapacusy xucobnanamy (170
1/M?coar).

MasbiyMKH, calloMacHH (pUIBTpIIAIl KapaéHW YHWHT JaBOMUNIUTUTA OOFIIHUK.
Iy cababmu 6u3 ymoOy OOFMMKIMKHU «Ypranu ér-moi» AXKpa taxxpuba-uiinad
YUKAPHII IAPOUTHIA TATKUK dTAUK. OJIMHTaH HaTHXallap 7-pacMa KeITHPHUIITaH.

7/-pacMiaH KypuHHO TypuOmauku, 240 MuH gaBoMuja (QuibTpiaml MaWTHIIA
03WKa CAJOMAacCHHHUHT JHT FOKOpU (UIBTpiaml KYpCaTKU4YM HOTYKMMa CHHTETHK
dne3enuH, yHAaH KEWWH JlaBCaH, METAUI TYp Ba MaxTald KOF03 OCIbTHHTHIaH
doiinananranga Kysatuinaad. by, camoMaciapHUHT KaTTHK KOJIUKIapu (MeTasu
KaTajqu3aTopiap, KaTpoHyiap, MymJap Ba 0.) HM aHbaHaBUil OEIbTUHITA KaparaHja
YHYAIUK 314 OyJIMaraH mMaTepuaiap/ia OCOHPOK aXpaJuIi OujiaH TYUTyHTHPHIAIH
(I'OCT 332-91).

OuibTpaam MaTepUAUIAPHUHT MKKHHYA OMp MyXUM KaTjaMd TaOWHWid T
MUHEpaJJiapu (KaojauH, OEHTOHUT, TUAPOCITIOA Ba OolIKaiap) xucoonaHaau. Yoy
MOJJATAPHUHT (UIBTPIAN YHYMAOPJIUKIAPUHA AaHUKIAIITUPUIL y49yH Ou3 ymly
T MHHEpaUilap/la O3WKa cajoMacuHu (uiusTpiam Oyiuda caHoaT-Taxpuoa
CUHOBIIApWHHU yTKa3auK. OJNMHTaH HaTHXallap 8-pacMia KeJITHPUIITaH.

Co, i/m?-c
350
300
250
200
150
100
50
0

a-KaoJIMH; O-TUAPOCIIO/IA; B-MAIUTOPCKUT; T-UIIKOPIX OEHTOHUT; A-UIIKOPIN TYIPOK OEHTOHUT
8-pacm. O3uKa cajioMacJapuHU Xap XU TA0uaTAaru ruj MuHepaiapaa
GuabTpaam yHyMIOPJIUTHHUHT IUATPAMMACH

8-pacMaaH KYypuHUO TYpUOIMKH, KAOJWH (oilalaHraHaa SHT XN JpeHax
30HAaCH XOCHWJI OYJaay Ba YHJIaH KEHUH THAPOCIIONAIUTIII, UIIKOPIN NaJIUTrOPCKUT,
UIIKOPJIM ~ TYNpPOK  OEHTOHWUTIApWAa  Ky3aTwiaad.  ByHu,  gucmepc-rui
MUHEPAJUIAPUHUHT JUCHEPCIIUK, FOBAKIWIMK, COJUINTHPMA I03acHd Ba OoIlKa
KypcaTKkauiapy OWIaH TYUTYHTUPUIMILIA MyMKHH.
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XVYJIO0CA

1. Jucmepc HHUKEIb-MHUC KaTadu3aTOpJapuHU  MepedTepuduKaiusian
daomUruHN  OmMpUIT OWIaH OOWUTHITAH KHUCJIOPOJ XAaBO OKUMHUIA OKCHIAII
MYMKHHJIUTH aHUKJIAHTaH.

2. Er Ba MOWIapHUHI OKCHJIAHTaH AMCIEPC HMKENb-MHUC KaTaau3aTopiapuiaa
ONTHMaJI aJJOKa HUKEJIb Ba MUC MUKAOPH 50:50 OYuImM KepakIMriHU aHUKJIAHTaH.

3. FOkopu cudatian o3uka cajqoMaciIapuHU OJUII YYyH YCHMJIMK MOWJIapu Ba
€rnap apajaliMacMHU MIUIA0 YMKWITaH JUCIEPC HUKEIb-MHUC KaTalu3aTopiiapuaa
TUJIPOTEHIIAII MaKCcaaAra MyBO(UKINTY aHUKJIaHTaH.

4. Y UMUK MOWTAPUHUHT MATbMUTHH OWJIAH apajaliMACHHH MIIIA6 YAKUITaH
IUCIIEPC HUKEIb-MHUC KaTaJIM3aTOpJapy HMIITUPOKUAA TMAPOrEHNIANl OPKAIu TpPaHC-
KHCJIOTalap MUKIOPY MUHMMAJ Japakaja OyiaraH o3MKa CaJOMacHUHH OJIUII YCYJIH
UI11a0 YNKUJITaH.

5. Typmm xun Maxamwvid YCUMIMK MOWIAPUJIAH OJIMHTAH CaJOMAacilapHU
anpaHaBuii (NaOH) Ba TaBcus otwiran  (nNaSiO3mH;0)  pearentiap
OWJIaHMILIKOPIM  paduHAlMsAIAIIAaH OJJWH Ba KEWHMHyJapJaH OJUMHAJAWTaH
MaprapvHHUHT €FJIM acociiapuia Oup KaTop TOKCHMK Ba KaHUEPOreH MoAjaaliap
KOJIMIIM AHUKJIAHTaH XamJa YyJIApHU aHbaHABUM KAayCTHUK COJA YpHHWIAa HATPUHN
CWJIMKAaTHUHI CYBJIM SPUTMACHMHU KyJulall OwiaH paduHaUMsiall MYMKUHIUTH
UCOOTIIaHTaH.

6. Typau Makcajna WIUIATWIAJUTAaH MaprapyuHiIapHU HUIUIA0 YUKApUII YUYyH
MYJDKaJIJIaHTaH —cajloMacllapHU OJIMIIZAa JacTiaaOKu YCUMIIMK MOMIapUHHUHT EF
KHCJIOTAIAPUHUHT YPHHU KypcaTWwirad. TabKuuialml JIO3UMKHM, IaCT KaJOPHSUIN
MaprapuHIapHU UIIIA0 YMKAPHUIT YUYH TYWHUHTaH €F KUCIIOTalapu, alHUKCca CTeapuH
(C1g:0) KHMCIIOTacH, MUKIOPU KaM OYJNraH, KaTTUK MaprapuHJIapHU OJMII y4yH 3ca
tyiimaran &r kucnoranapu (CigoBa Cigo) Kynm OYnran cajoMaciapHU HIILIATHII
Makcajara MyBO(QUKIIUTY aHUKJIAHTaH.

7. Maxannuii CUHTETHMK MaTepuajjlap Ba TWJ MHHEpaulap cajloMacilapHH
GuabTpial KYypcaTKUWIapu, HAPXHU Ba CU(aATH )KUXATHJIAH YOy jKapaéHHU amaira
OLLIMPUIIJIA KYJUTAaHWIAIUTaH UMIOPT aHAIOMIAPUIAH YCTYH SKAHJIUTH aHUKJIAHTaH.

8. Komno3uuus TapkuOuaa IpeHaXJIW THI MUHEPANIAPUHUHT MAaBXYJIUTH
(GuiabTpIaHraH O3MKa cajoMaciapyd TapKUOMJAaru HUKENIb-MHC KaTalu3aTopu
KOJAMKJIAPUHH, SPKUH E€F KUCJIOTaJapuHH, OMpIaMud Ba MKKWIAMYM OKCHJUJIAHUII
MaxCyJIOTIapuHU KaMaUTHUPUIIT UMKOHUHU OepraH.

9. Osuka canoMaciapuHu HWOUIA0 YUKWITAH YycyJUlapja OJHIL, HaTpHil
CIWJIMKaTHUHT CYBIIM J3pUTMacH €EpAamuia pauHALMsIANl XaMJa CHHTETUK Ba
MaxaJUIMi T MUHepaulapAa (QUIbTpialulapHU Kyiuiad yJapHH OJMII  Ba
GunpTpnam kapaCHIApUHUHT TEXHOJIOTMK CXE€MacH Ba peXUMIApH HILIa0
YUKHJITaH.

10. JIaGopaTopusi TaIKUKOTJIApH HATHKAJTAPUHUHT aJIeKBATIUIUTH "YpraHy ér-
moit" AXKna canoar-taxxpnba CUHOBIApUHU YTKa3ull Ba yaapHu DXM Ja CTaTUCTUK
KaiiTa MIUIam opkKaiu ucOornaHrad. PakobarOapaom MaprapuHiapHA OJMII YUYH
O3MKa cajJoMacllapyuHU HWIIKOpUM papuHanusiam Ba QuibTpiam Oyiinya wuuuiad
YUKWAJTaH  TEXHOJOTHUSJIAPDHU  SKOPUM  ATUIIJAH  KyTWJIAJWraH  HMKTUCOAMM
camapagopyuk vuimra 433,0 MIH CYMHM TalIKWI 3TTaH.
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HAYYHBINA COBET DSc.03/30.12.2019.T.04.01 ITPH
TAIHKEHTCKOM XUMHKO -TEXHOJIOI'MYECKOM UHCTUTYTE
IO IMMPUCYKJAEHUIO YUEHBIX CTENIEHEN

YPITEHUCKWH I'OCYJAPCTBEHHBIA YHUBEPCUTET

AYNJIOBA CAHOBAP CABUPOBHA

COBPEMEHHAS TEXHOJOI'UA ITPOLHECCA
PAOUHAIIUU CAJIOMACA C IIOJYUYEHUEM
KOHKYPEHTOCIIOCOBHBIX MAPI'APUHOB

02.00.17 — TexHoJ10rusi 1 GMOTEXHOJIOTUsI 00Pa0OTKHU, XPaHEeHHUsI U NepepadoTKU
CeJIbCKOXO0351iiCTBEHHBIX U MUIEBBIX NPOTYKTOB

ABTOPE®EPAT JUCCEPTALIUU JOKTOPA ®UJITOCOPUH (PhD)
IO TEXHUYECKUM HAYKAM

Tamkenr - 2021



Tema anceeprannn goxropa $procodun (PhD) no rexumyueckuy HayKas 3aperncrpuposina s
Bruicweit arrecraumonnoit sommccun npn  KaGuuere Munucrpor Pecnyfomuxn Yilexucran 1a
nomepos B2019.2.PhD/T1069,

Jinccepramua BHNIOAHCHA B YPICHICKOM rocyIapcTBeHHOM YHHBEPCHTETE,

Astopeepar auccepTaniit Ha TPEX sabikax (yabexcxuil, pycexuil, anranitcxuii (peslome)) pasmeinen
ua sed-crpamnme Hayunoro Cosera (ik-kimyo.nuuwuz) # mndopMaumonno-oGpasosarensnom noprane
«Ziyonel» (wWww.ziyonet. uz).

Hay il pyRosoaurein: PywGaer AxGapasn TypeyuGaennv
KAHAMAAT TEXHUMCCKHX HAYK, IOUCHT

Odmupnnnnie onnonentn:  Heabaes Homona Babaoxanonny
AOKTOP TEXHHMCCKHX Hayk, npodeccop

10uycos OGmwuxon Koauposuy
KAMIMAIAT TEXHHYSCKHX HAYK, JIOUCHT

Beayutas opranmanun: Meprancxwii moanrexuuucckuil nucTuTyT

3augTa JIHCCCPTALHN COCTONTCA U.L_» [.z 2021 r. 8 «,2 0 , wacon Ha sacenanun Hayunoro
Cosera DSc.03/30.122019.T.04.01 npn TamkeuTckoM XHMHKO-TEXHOAOrHYCCKOM wHCTHTYTE. (Anpecc:

100011, r. Tawxewr, Hlafixowraxypekuit paiion, yn. AHasom, 32 Ten: (99871) 244-79-21:
haxc: (99871) 244-79-17, e-mail: tkti_info@edu uz).

C smcceprannel Mokuo osnaxommurhes 8 Hudopmanmonno- HoM uenrpe Tawmxesrekoro
XHMHKO-TCXHOJOIHAICCKOrO MHCTHTYTa (3aperncTpuposana 3a Ne . (Aapece: 100011, r. Tawmxenr,

[ aiixorraxy pexwit paiion, yiu. A Hasow, 32, Ten,; (99871) 244-79-21).

Asvopedepar anceepraunn pasocaan o/ » 47 2021+,
(Ilporoxoa paccutiki Ne ot «f/» {4 2021r)

C.M.Typobmonon

fcesrens Hayunoro Coseta no npucy#/ieino
PAdiioit cTencHut JOKTOPa Hay K, A T.1., npodeccop

XL Kaaupos
Yuéuntii cexperaps |layunoro Cosera no
APHCYIKICHHAIO YHEHOT CTCIHCHN IOKTOPA HAYK,

AT, npodeccop

K.O./loaacn
Ipeaceaarens Hayunoro cemunapa npu Hayunom
Conere no npucykacHiio yuénoil crenens 1okropa

HAyK, L T.H., npodeccop
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BBEJEHMUME (anHoTanusi iuccepranuu okropa ¢pusocodun (PhD))

AKTYaJIbHOCTh M BOCTPe0OBAHHOCTH TeMbl auccepramuu. CerogHs
IPOM3BOJICTBO MaprapuHa B MHUpPE IIyT€M NEPUOJMYECKOM W HENPEPBIBHOU
TUAPOTEHU3AINNA PACTUTEIBHBIX Macel B JHUCIEPCHBIX HUKEIEBBIX KaTaau3aTopax
YBEIIMUMBAETCA € KaXAbIM roAoM. B TO ke Bpems Ba)XHO YCOBEpILIEHCTBOBATH
ITPOLECC HACBIIIEHHUS BOJOPOJIOM PACTUTEIBHBIX MACeEN, IMPOU3BOACTBO CAJIOMACOB
CBOOOJHBIX OT TPAHC-U30MEPOB, MPOTYKTOB MEPBUYHOTO U BTOPUYHOTO OKUCIICHMS,
BEILIECTB C TOKCUYECKUMHU U KAHIIEPOT€HHBIMUA CBOMCTBAMM.

B mupe uzBecteH psn crnocoOOB paduHALMK CAIOMACOB, HCIIOJIB3YEMBIX B
NUIIEBBIX NPOAYKTaX IyTeM HUX JUCTWULALMM WIM XWMHAYECKOW IIEJIOYHOU
HENTpanu3anuu CBOOOIHBIX MKUPHBIX KHUCJIOT, MPOIYKTOB OKHCJIEHMS, JAMEHOBBIX
coenuHeHuid u nap. Ilpm sToM, camomachl IPOXOAAT 4Yepe3 IApPEHaXHBIE CIIOW,
COCTOSIIIINE U3 CUHTETUYECKUX (UIBTPYIOIIMX MATEPHUaJOB U TJIMHUCTO-YTOJbHBIX
MUHEpAJOB W 0c000€ BHUMAHUE YJIENISETCS MAaKCUMAaJbHOMY  YJaJICHUIO
METAUIMYECKUX KaTAJIM3aTOPOB IIyTEM HX BBIBEJACHUS BMECTE C COAlCTOKOM M
(¢uabTpanmen yepe3 crenragbHbIi clI0il GUIbTPOBAIBHBIX MATEPUATIOB.

B Pecny0imke TOCTUTHYTBI ONpeeieHHbIe HAYYHO-TIPAKTUUYECKUE PE3YJIbTAThI
B 00JIaCTH MOBBIIIEHUSI Ka4e€CTBAa CAJIOMACOB ISl IPOM3BOJICTBA MAPTapHHOB IyTEM
MIPUMEHEHUSI COBPEMEHHBIX TEXHUYECKUX CPEACTB, (PUIBTPOBAJIBHBIX MATEpPUAJIOB
MECTHOrO mnpousBoAcTBa. B Crparermu neWCTBUM 1O JaJbHEWIIEMY Pa3BUTHUIO
PecniyOnuku  Y30ekucTtaH NpeayCMOTPEH: «IOAbEM IPOMBIIUIEHHOCTH IyTEM
HepeBoJa €€ Ha KayeCTBEHHO HOBBIM ypOBEHb, K JaJIbHEHIIEH HWHTEHCU(pUKALUU
IIPOU3BOJICTBA TOTOBOW MPOAYKIIMU Ha Oa3ze IIyOOKOW mepepadOTKM MECTHBIX
CBIPBEBBIX PECYPCOB, OCBOEHHIO BBIITYCKa HOBBIX BUJIOB MPOMYKIMU U TEXHOIOTUI»2,
B cBs3u ¢ aTMM, HayyHOE HCCIeI0BaHUE MO pa3pabOTKe COBPEMEHHON TEXHOJIOIMU
npoluecca papuHalMK cajioMaca ¢ MOJyYeHHEM KOHKYPEHTOCIOCOOHBIX MaprapuHOB
CUMTAETCA AKTyalIbHOM 3a1ayeH.

JlaHHOE€ JUCCEPTAIMOHHOE MCCIEIOBAHUE B OIPEICIEHHON CTENEHH CIYKUT
BBIITOJTHEHUIO 3aa4, IpeaycMoTpeHHbIX B [locranoBnenusx n Ykazax [Ipesunenra
Pecyonuku  Y36ekucran NeVII-4947 ot 7 epans 2017 roma «Crpaterus
NeHUCTBUN 10 JalibHelemMy pa3Butuio PecnyOmukun VY30ekucTaH Mo  MSTH
MIPUOPUTETHBIM HamnpasieHusM paszButuss B 2017-2021 romax», Ne III1-4118 ot 16
sHBaps 2019 roga «O JONMOJMHUTENBHBIX MEpPax MO JAaJTbHEUIIEMY Pa3BUTHUIO MAcio-
KUPOBOM OTPACIM M BHEAPEHUIO PHIHOYHBIX MEXAHWU3MOB YIPABICHUS OTPACIIBIO»,
nocraHoBieHueM KaOunera MunuctpoB PecnyOmuku Y3o6ekucran Ne251 ot 29
asrycra 2015 roga «O0 yTBep)KIEeHUM KOHIIETIIMK U KOMILJIEKCa Mep 1o obecrede-
HUIO 3JI0POBOTO MUTaHMs HaceneHus: Pecryonuku Y36ekuctan Ha 2015-2020 roasn»,
a TaKKe B JPYrMX HOPMATHUBHO-TIPABOBBIX JOKYMEHTaX MPUHATHIX B TaHHOU cdepe.

CooTBercTBHE HMCCICAOBAHUI NPHOPUTETHHIM HANPABJICHUAM Pa3BUTHA
HAYKM M TEXHOJIOTMH pecnyOaukH. JlaHHOE WHCCIIEIOBAHUE BBINOJHEHO B
COOTBETCTBUM C IIPUOPUTETHBIM HAIIPABJICHUEM Pa3BUTHUS HAyKU U TeXHOJoruu VII.
«XUMHAYECKUE TEXHOJIOTUN U HAHOTEXHOJIOTUI.

2Vka3 Ilpesunenra PecriyOmuku Y3bekuctan Ne YII-4947 or 7 ¢espans 2017 roma «O cTpaTeruu AeiicTBHil 1O
JanbHeineMy pa3ButHio PecrryOnnku Y30ekucTtany.
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CreneHb u3y4YeHHOCTHM mpodJjemMbl. Jlng 3¢dexkTuBHOTO MPOU3BOJICTBA
CaJIOMacoB IS THUIIEBBIX IIEe BEIyTCS CICNHAIBHBIE WCCICIOBAHUSI TIO
IIIyOOKOMY H3yYEHHIO COCTaBa W CBOWCTB CBHIPBS, IOJy9aeMbIX CajJOMacoB H
OCTaTKOB B HEM PAa3JIMYHBIX KaHIEPOTECHHBIX BEMIECTB (TIPOIYKTHI OKHCIICHUS,
W30MepH3alMi W T.IL.)A JAaHHBIMH Bompocamu 3aHmmanuch S.Lio, A.Kaufman,
A.Rozali, b.H.TiottonaukoB, A.I'.CepreeB, H.J.Menamyn, JI.B.Coxosnckwuii,
K.A.)XKy0aHos, A.N.I'mymienkosa, A.J.MapkmaH, A.A.AOnypaxuMoB,
10.K.Koaupos, C.A.A6aypaxumoB, K. X.Maxunos, .b.Mcabaer u ap.

OHU TpensIONKUIN UCCIASTOBAHUS O CO3JaHUI0 HOBBIX THIIOB KaTajlHW3aTOpPOB
TUAPOTEeHU3AIlMd PACTUTEIBHBIX Macell, MCIOJb30BaHUE cajoMaca, XJIOMKOBOIO
najbMUTaTa, MepedITepUuPUIMPOBAHHBIX Maces, IajJbMOBOTO, IOJICOTHEYHOTO H
XJIOIIKOBOT'O MaceJl JUIsl YIy4IIeHUsT PelenTypbl MaprapuHa, yriyOJeHHOe N3yUeHHE
CBOMCTB pa3UYHBIX KaHIIEPOT€HOB B cajioMacax. Pa3pa0oTaHbl TEXHOJIOTHH
MPOM3BOJCTBA MaprapyWHOBBIX JKHPOB HA OCHOBE paduHANNHM THUAPUPOBAHHBIX
cajomac.

A B HacTosIIee BpeMs, NPOBOIATCS HCCICIOBAHUS 10 paGUHUPOBAHUIO
CaJIOMacoB, COBEPIICHCTBOBAHUIO TEXHOJOTHUU THUAPUPOBAHUS PACTUTEIHHBIX Macel
B BBICOKOJIMCIIEPCHBIX HUKEIICBBIX KaTaIM3aTOpax, MOTYYEHHUIO CajioMac U30MEpOB,
MPOYKTOB TEPBUYHOTO M BTOPUYHOTO OKHCIICHHS, CBOOOIHBIX OT TOKCHYHBIX W
KaHIICPOTCHHBIX BEIICCTB.

CBsi3b  JHCCEPTALMOHHOIO  MCCJAEAOBAHUSI ¢ IUIAHAMHM  HAY4YHO-
HCCJIeI0BATEIbCKUX PadoT BbICHIEr0o 00pa3oBaTEIbHOIO YUpe:KIeHUsi, rie
BbINIOJIHEHA HUccepTanus. JluccepTaliMoHHOE HCCIIeIOBAaHUE BBHIMIOJHEHO B paMKax
IUTlaHa HAyYHO-MCCIIEIOBATEIBCKUX PAOOT MPUKIAIHBIX MPOEKTOB Y PreHUYCKOro
rocynapcrBeHHoro yuupepcuteTa 1o Teme I[IITIM-11-01 «Pa3paborka TexHomoruu
MOJIy4eHHs] MaprapuHOB BBICOKOTO KadecTBa M PACIIMPEHHOTO acCOPTHUMEHTa
(2018-2021 rr.) m TamIKEHTCKOTO XMMHKO-TEXHOJOTHYECKOIO0 MHCTUTYTa IO TEME
AM-®3-201908159 «Pa3paboTka TEeXHOJIOTHUH MOTYUSHHS TUETUIECKOTO MapraprHa,
o0oraimeHHOro (PyHKITMOHATBHBIMA JT0OaBKaMH Ha OCHOBE MECTHOTO ChIpbsi» 2020-
2022 rr.).

Henbio qucCepTAMOHHOTO MCCJIENOBAHUSA SIBISICTCS pa3paboTKa COBPEMEHHOM
TEXHOJIOTHHU TIpoliecca padUHAIMKA cajoMaca ¢ MOJyICHHEM KOHKYPEHTOCIIOCOOHBIX
MaprapyuHOB.

JIist AOCTWXKEHUs TIOCTABJIICHHOW 1€MW HaMH CHOPMYIUPOBAHBI CIICAYIOIIHNE
3a/1a44 MCCJIeOBAHNS:

M3Y4YEHUE COCTaBa M CBOMCTB PACTUTEIBHBIX Macell, CAJIOMAacOB U MaprapuHOB,
noixy4deHHbIX B AO «YpreHu €r-moiy;

BBISIBJICHUE COJICPKaHUS BPEIHBIX TOKCHUKOJIOTMYECKHX U KaHIEPOTEHHBIX
BEIIECTB B COCTaBE CaJOMAcoOB, HANpPaBSIEMbIX Ha TOJYYCHUS MaprapuHOB
Pa3IMYHOTO HA3HAYCHHUS;

noa00p 3(p(HEKTUBHOrO IIEJIOYHOTO peareHTa JJis HeWTpaau3aluu MHUIIECBOTO
cajomMaca U pa3paboTKa TEXHOJOTHMM HEUTpaM3allid CajJoMacoB IHIIEBOTO
Ha3HAUYCHUS BOJHBIM pPAaCTBOPOM CHJIMKAaTa HATpUS BMECTO TPATUIIMOHHOU
KayCTUYECKOM COJIbI,
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U3y4YeHHUsl mpolecca (QuibTpalldd cajioMaca A0 U TMOcCie HeWTpaau3aluuu
MUILIEBOTO cajoMaca Ha HOBBIX (PMIBTPOBAIBHBIX MaTepHaIax;

pa3paboTKa COBPEMEHHOW TEXHOJOTUM TMpolecca paduHANMKA cajoMaca C
MOJTyYeHUEM KOHKYPEHTOCIIOCOOHBIX MapraprHOB;

OIICHKa TEXHUKO-dKOHOMHUYECKON 3(PPEKTHBHOCTH BHEIPEHUS pa3pabOTaHHOM
TEXHOJIOTHH TIporiecca paduHAIMK cajloMaca C MOJTyYeHHeM KOHKYPEHTOCTIOCOOHBIX
MaprapuHoOB.

OO0bekTbl HMcciaegoBaHusi. B kadecTBe OOBEKTOB HCCIIEIOBAaHUS BbIOpAHBI
pacTuTeNbHbIe Maclia (XJIOMKOBOE, MOJCOJIHEYHOE W T.I.) MHIIEBBIE CAIOMAachl U
MaprapuHbl, MOJTYYEHHbIE HA UX OCHOBE.

IIpeamMeTroMm wmccjieqoBaHHMA  SIBIISIETCA HM3YyYEHHE TIpolecca  IIEI0YHOM
HEUTpaJIM3allMi CajJloMacoB [JIsl MHILIEBOIO0 HA3HAUYCHUS W HX QUIBTpALMH C
YCTAHOBJICHHUEM OCHOBHBIX 3aKOHOMEPHOCTEM H3MEHEHHUS TEXHOJOTMYECKUX U
(U3UKO-XMMHUUYECKUX MapaMeTpPOB KauecTBa MOJIy4aeMbIX MPOYKTOB.

Metoabl muccienoBanusi. B jauccepTaniuoHHONW paboTe  HMCMOJIL30BaHBI
COBpEMEHHbIC (hU3MUYECKUE, XUMHUECKHe U (Quiznko-xumuueckue crnocodsl (UK,
KX, TCX)u METOBI CTaTUCTHYECKON 00paboTKn ITOJIyYEHHBIX
AKCIIEPUMEHTAIIbHBIX PE3yJIbTaTOB.

Hay4ynasi HOBU3HA MCCJIEIOBAHUSA 3aKII0YACTCS B CJICIYIONIEM:

BBISIBJICHBI ~ OCHOBHBIE€  BHJbl  CONYTCTBYIOIIMX  TPUALWITJIMIIEPHUIAM
pactutenbHbix Macen (CXKK, HeoMbUIsIEMBIX BEIIECTB, OCTATKH HUKEJS, TOCCUIION U
€ro MPOMU3BOJIHBIC) MOCTYMAIOIINX HA TUIPOTEHU3AIMNIO BEIIECTB, KOTOPHIE CHUKAIOT
KayeCTBO U MUIIEBOM O€30MaCHOCTH MOMyYaeMbIX MaprapuHOB;

YCTAHOBJIEHO, YTO B TMPOLECCE THUAPOrE€HU3AUUU PACTUTEIIbHBIX Macel
0o0pa3yroTcsi HOBbIE BUJbI TOKCUYHBIX W KaHIIEPOTEHHBIX BEIIECTB (ITPOU3BOIHBIC
TOCCUIIOJIA, TPAHC H30MEPHI OJIEMHOBOM KHUCJIOTHI, TUEHOBBIE COCIUHEHUS U JIp.),
KOTOPBIE HE COOTBETCTBYIOT TPEOOBAHUSM, MIPEABSIBISIEMBIM K MUILIEBBIM MPOIYKTaM;

YCTaHOBJICHO, YTO MCIOJIb30BaHUE BOJHOTO PAcTBOPa CHJIMKATa HATPUS BMECTO
pacTBopa THUJPOKCHJIA HATpusi B TMpollecce NIEJIOYHOM paduHanuu caaomaca
YBEJIMYMBAET BBIXOJ HEWTpanu3oBaHHOro macia ¢ 95% no 98% wu cHuxkaer
konmuecTBO ocrtatounoro Hukenas ¢ 0,07 mr/kr go 0,04 Mr/kr m 0OOCHOBAHBI
BO3MOKHOCTH UX MPUMEHEHUS;

JIOKa3aHO 4TO, MPUMEHEHUE TMPEJIOKEHHOTO COCTaBa B MPUCYTCTBUH
¢nesenmmra B mporecce  GUIBTpAMM  cajomaca  MO3BOJWIO  TOBBICHUTH
s dextuBHOCTS pumbTpanmu B 1,6-2,0 pasa;

pa3paboTaHbl TEXHOJOTHYECKHE PEKUMBl HEUTpanmuzanuu W QUILTpaIuu
MUILEBBIX CAJIOMACOB, KOTOPbBIE MO3BOJISIOT B 2-3 pa3za CHU3UThH PacXo]l IIEJI0YHOTO
peareHTa u PUIBTPOBATHHBIX MATEPHAIIOB;

B Ka4eCTBE JAPECHAKHOTO CIOS Ui (QUIBTPIIPECCOB MPEAIOKEHO HCIIOIh30BaATh
IATh BHUJIOB MECTHBIX TJIMHUCTBIX MHHEPAJIOB C CMHTETUYECKMMHU MaTepuaiaMud M
o6ocHoBaHa 3 (PEeKTUBHOCTH IIeI0uHOro OeHTonrnTa Hasbaxop.

IIpakTHyeckue pe3yiabTaThbl HCCJAEA0BAHUS COCTOST B:

pa3paboTKe COBPEMEHHOM TEXHOJIOTHHU Mpollecca HEeUTpaau3aluu cajioMaca C
UCIIOJIb30BaHUEM BOJIHOTO PACTBOpA CUJIMKATa HATPUS;
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noaoope (QUIbBTPOBAJIbHBIX MAaTEpUAIIOB JJIs pa3feiieHus cajomaca OT
COANCTOKa W HEKUPOBBIX BEIIECTB, COIYTCTBYIOIIMX HCXOJHBIM PAaCTUTEIbHBIM
Maciam;

pa3paboTKa TEXHOJOTHYECKHX PEXHMOB TMpollecca (UIbTpAIMU cajioMaca Ha
1o100paHHBIX MECTHBIX (PUIBTPOBATBHBIX MaTepHaliax;

ACCOPTUMEHT MaprapvHa, HpPOU3BOJMMOIO C MCIOJIb30BAHUEM MHUIIEBBIX
caJamMacoB YJIYYIIEHHOIO KayecTBa, ObUI YJy4IlEH 3a CYET COBEPLICHCTBOBAHUS
IPOLIECCOB PaCIIUPEHUS

JIoOCTOBEpPHOCTh  pe3yJbTAaTOB  MCCJIEIOBAHMIM  JI0Ka3aHa  METOJaMHU
UCIIOJIb30BAaHUSl PACTUTEIBHBIX Macel MU CajJOMacoB COBPEMEHHBIMH (DU3HKO-
XUMHUYECKUMU CHOCOOaMM aHalIM30B, OOpabOTKOM IOJIyYEHHBIX pE3yJbTaTOB
UCCIIEZIOBaHUS C UCIOJIb30BaHNEeM DBM U crnienManbHbIX IPOrpaMM CTATUCTUYECKON
0o0paOOTKM  JaHHBIX, a TaKXKe, OINBITHO-TIPOM3BOACTBEHHBIM  HCIIBITAHUEM
pe3ynbTaTtoB ucciaeaoBanuii B AO «Yprenu €r-moi».

Hayuynasi u npakTnyeckasi 3Ha4YMMOCTb Pe3yJIbTATOB HCCJIeI0BAHMS.

Hayunast 3HaUMMOCTh pe3yibTaTOB HUCCIEAOBAHUI 3aKItOYaeTcs B pa3paboTke
COBPEMEHHOM TEXHOJOTMU TMpolecca papuHAUMK cajoMaca ¢ IOJyYEeHUEM
KOHKYPEHTOCIOCOOHBIX MAPTrapHHOB M MCIIOJIb30BAaHUE BOJIHBIX PACTBOPOB CHUJIMKATA
HaTpHUs BMECTO TPAJIULIMOHHON KayCTUYECKOM COJIbI B KAU€CTBE IIEJIOYHOIO peareHra
pu papUHUPOBAHUHM M MECTHBIX IJIMHHCTBIX MUHEPAJIOB B KAYECTBE IPEHAKHOIO
105l IpU (PUITBTPALIUK.

[IpakTHueckas 3HaYMMOCTh PE3YJIbTaTOB MCCIIEIOBAHUN 3aKJIFOYAETCSl B ONBITHO-
OPOU3BOACTBEHHOM HCIIBITAHUM M BHEIAPEHUM OOJaropoXEeHHBIX CajlOMacoB B
NPOU3BOACTBO MAaprapyHOB PA3JIMYHOIO Ha3HAUYEHUs], MOBBILIEHUN PEHTA0EIbHOCTH U
KOHKYPEHTOCIIOCOOHOCTH NPOM3BOACTBA MpH paduHALMU cajlomaca, a TaKxke
UCIOJIb30BAHUE MECTHBIX HETPAAMIMOHHBIX PEAareHTOB W ChIpbi IS yJIyYUICHHS
KayecTBa MPOIYKIHUH.

BHeapenne pe3yabraToB HcciaenoBaHusa. Ha oOcCHOBaHMM TOJIyYEHHBIX
pe3yabTaTOB MO pa3pabOTKE COBPEMEHHOM TEXHOJIOTMH TMpolecca paduHaIIU
cajoMaca ¢ MoJIy4eHUEM KOHKYPEHTOCIIOCOOHBIX MaprapruHOB Oblila pa3padboTaHa:

TEXHOJIOTUA WICJIOYHOW paduHanuu camomaca BkIoueHa B «llepedueHn
MEePCIEKTUBHBIX pa3paboTok, peanuzyembix B 2021-2023 romax» Accouuanuu
NPEANPUSATAN  MACJIOKUPOBOM  MPOMBIIIJIEHHOCTH  (cmpaBka  Accoluanuu
MPEANPUATANA MACIOKUPOBOH npombiniieHHOCcTH PecnyOmuku Y36ekucran Ne KC-3-
747 ot 16 aBrycra 2021 roma). B pe3ynbrare nojsydeHa BO3MOXKHOCTb YBEJIHUYEHUS
BbIXOJ1a papMTHIPOBAHHOTO MHUITIEBOTO casiomaca Ha 3-5% oT o011ell MacChl ChIPhS C
WCIIOJIb30BAHUEM BOJHOIO pPACTBOpa CHJIMKaTa HATpUs BMECTO TPAJULUOHHOU
KayCTUYECKOU COBI,

TEXHOJIOTHs (PUIIBTPALIMK MUIIEBBIX CaJOMACOB M3 CUHTETUYECKHUX MaTepUajoB
(raBcane u ie3eMHEe) BMECTO TPATUIIMOHHOTO XJIOMYaTOOYMa)KHOTO O€bTHHTA
BKiItoUeHa B «llepeyeHpb MepCrneKTUBHBIX pa3paboTok, peanusyembix B 2021-2023
rojax» Accoluanuu NPeIIpHUsITHIl MAaclI0XXUPOBOH MPOMBIIIJIEHHOCTH (CIpaBKa
Acconpanuu  OpeanpUsSTANR  MaclOXUPOBOM  MPOMBIIUIEHHOCTH — PecnyOnuku
V30ekuctan Ne KC-3-747 ot 16 aBrycra 2021 roga). B pe3ynbrare yBennuuBaercs
BpeMs (PUIBTpaLMK MUILIEBBIX CAJIOMACOB HA PAMHBIX (UIBTP-IIPECCax, CHUXKAETCA
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YPOBEHb BBIJIEJICHUS OCTAaTKOB METAJUIMUYECKUX KaTajdu3aTOpOB U CMOJUHUCTO-
BOCKOBBIX BEIIECTB.

TEXHOJIOTUS MOy YEHUSI KOHKYPEHTOCIOCOOHBIX MaprapuHOB C
HCTIOJIb30BaHUEM MECTHBIX CHIPhEBBIX PECYpPCOB (CHUIIMKATa HATPHs, CHHTETUYECKOTO
Marepualia M TJIHUHHUCTBIX MHHEpayioB) BKIO4YeHa B «llepedueHb NEpPCHEKTUBHBIX
pa3paboTok, peanmmu3dyeMbix B 2021-2023 romax» Accomuanudu TpeAnpUSTUN
MacJ0XKUpPOBOM  MPOMBIIUIEHHOCTH  (cmpaBka  AccolManuu  HOPEANpPUSITHIA
MacJI0KUpOBOM mpombinieHHOCTH PecnyOnuku Y3o6ekucran Ne KC-3-747 ot 16
asrycta 2021 roma). B pesynapTare BBISBICHA BO3MOXKHOCTH  IOJYUYEHUS
KOHKYPEHTOCTIOCOOHBIX MaprapuHOB C YJIYYIICHHBIMH (DU3UKO-XUMUYECKUMU U
PEOJIOTMYECKUMU CBOMCTBAMU.

AnpoGauusi pe3yJbTAaTOB HCCJAeI0BaHUA. Pe3ynbTarhl JAUCCEPTAIMOHHOMN
paboThI TOJO0KEHBI U OOCYXKJIEHBI Ha 3-X MEXIYHAPOJIHBIX U 5-U PECIyOIMKAHCKUX
Hay4YHO-TEXHUYECKUX KOHPEPEHIUSIX.

Ony0MKOBAHHOCTH Ppe3yJbTaTOB HccjdenoBanusa. [lo Teme aucceprauuu
oImyOJIMKOBaHO Bcero 15 HaydHbIX paboT, B ToM unciie 1 MoHorpadus u 4 crateit. 13
HUX 3 CTaThH OIyOJIMKOBAHBI B 3apyOCIKHBIX HAYYHBIX M3JaHUSIX, PEKOMEHIOBAHHBIX
Bricmieit AtrtectanimoHHo komuccuen PecmyOnuku Y30ekucTtaH s medaTH
Hay4HbIX PE3YyJbTAaTOB JOKTOPCKUX AUCCEPTALIUM.

Ctpykrypa M o0bem auccepranmu. /luccepranmonHas paboTa COCTOUT U3
BBEJCHUS, YETHIPEX TJIaB, 3aKIIOYEHUSA, CIHCKAa HCIOJIb30BAaHHOM JHUTEPATYpPhl U
npwiokeHuit. OOmuit  o0beM  auccepranuu — coctaBiusier 116  cTpanuia
KOMITBIOTEPHOI'O TEKCTA.

OCHOBHOE COJEPXAHUE JUCCEPTALIUUA

Bo BBegeHMMm 00OCHOBBIBAETCS  aKTyalbHOCTh U BOCTPEOOBaHHOCTh
IIPOBEAEHHOIO HCCIICOBAaHMs, OIPENEICHbl LeJb W 3aJa4d, XapaKTepU3yrTCs
OOBEKT W MpeaMeT HCCIEIOBaHUM, TIOKa3aHO COOTBETCTBUE MCCIIEIOBAHUSA
MPUOPUTETHBIM HAMPABICHUSAM pa3BUTUS HAYKH M TEXHOJIOTMM pecmyOJIuKH,
W3J1arar0TCs HAay4yHass HOBU3HA M NPAKTUYECKUE pPe3yJIbTaTbl MCCIIEI0BaHUs,
PACKpBIBAIOTCS Hay4Hass W NPAKTAYECKas 3HAYMMOCTH MOJIYYEHHBIX pE3yJbTaTOB,
BHEJIPEHUE B MPAKTUKY PE3YJIbTATOB MCCIEIOBAHMS, CBEICHUS MO OMyOJMKOBAHHBIM
paboTaM U CTPYKType AUCCEPTAIUU.

B nmepBoii r1iaBe guccepranuu, Ha3zBaHHOW «CoOBpeMeHHOe COCTOSIHHE
HeHTpaau3aluM MUIIEBBIX CAJIOMACOB U MX GWIbLTPALMMN» NIPUBEACH 0030p padoT
[0  COBEPIICHCTBOBAaHUIO  TEXHOJIOTMHA  MOJYYEHHS  KOHKYPEHTOCIHOCOOHBIX
MaprapyHOB pPa3JIMYHOIO HA3HAYEHHs C HCIOJIb30BAHMEM BBICOKOKAYECTBEHHBIX
IIUAILEBBIX CAaJOMACOB U PACTUTEIBHBIX MACEJ MECTHOTO npouspoctanus. M3moxensl
(U3UKO-XUMHUYECKHE TOKAa3aTeIN PACTUTEIbHBIX Macel W MHUIIEBBIX CallOMacoB,
UCIIOJIb3YEMBIX B TMPOM3BOJACTBE MAaprapMHOB, a Takke (UIbTPALMOHHBIX
MaTepuagoB U IJIMHUCTBIX MHUHEPAJIOB MECTHOIO IPOM3BOACTBA. Mcxonsd u3 aroro,
chopMyIUpOBaHbI LIETb U 33Ja4l HACTOSLIETO UCCIIEI0BAHMUS.

Bo BTOpOIi rnaBe nuccepTallMOHHONW paboOThl, Ha3BaHHOW «MeToAbl AHAJIU30B
NHUIEBbIX CAJOMACOB /0 H IOCJe HUX papuHAUMH ¥ (PUIbLTPAlUM, a TaKiKe
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ONMCAHUSA JIA0OPATOPHOM YCTAHOBKHM /i HX OCYILIECTBJEHUSI»IPUBEICHBI
no00paHHbIe METOANKH aHAJM30B PACTUTEIBHBIX MACEJ, MUIIEBBIX CAIOMACOB J0 U
mocine wux paduHaruum W QuiabTpanuu. [IpeacTtaBieHBl  MaTepHATBl IO
CTaTUCTUYECKON 00pabOTKE IOJYYEHHBIX pE3yJIbTATOB AHAIW30B M W3MEPEHUHN,
HEOOXOJIUMBIX JJIsl YCTAHOBJICHUSI UX AJIEKBATHOCTU PEaJIbHBIM MPOIEccaM, a TaAKKe
pe3yJIbTaThl AHAIM30B OTOOPAHHBIX MECTHBIX TJIMHUCTBIX MUHEPAJIOB NI U3y4YCHUS
MoKazaTesield JAPEHaXHBIX 30H MpHU (PHIIBTpAIlMK MOJYYEHHBIX caioMacoB. JlaHHas
rJlaBa 3aBEPIIACTCS BBIBOJIAMH, TJ€ CKOHIICHTPUPOBAHBI OCHOBHBIC PE3YJIbTAThI
HCCJICIOBAHUS.

B Ttperbent rTmaBe nucceprauuu, Ha3BaHHOUW «McciiemoBaHue mpouecca
eJI0YHO paduHanuu M (WIbTPAIMU NMHUIIEBBIX CAJIOMACOB», MPEACTABICHBI
pe3yJbTaThl HCCIICNOBAHUS TMPOIECCOB IMICIOYHOM paduHaMU W (QuiIbTparuu
CaJIOMacoB C HCIIOJb30BAHUEM MECTHBIX IIEJTOYHBIX PACTBOPOB M CHUHTETUUYECKUX
MaTepUalioB, a TaKXK€ TJUHUCTBIX MUHEPAJIOB B KAue€CTBE IPEHAXHOIO CJIOS B
bunpTp-npeccax.

Hamu B kauecTBe OCHOBHBIX KOMIIOHEHTOB IPU TMOJTYUYEHUH HUKEIb-MEIHBIX
KaTaJnu3aToOpOB HCIOJIb30BaHbl M3BECTHBIE COJIM HHKeNd U Meau. OKUCICHHE
MOJYYEHHBIX KAaTAIM3aTOPOB OCAXKICHUS OCYIIECTBISUIM Ipu Temneparypa 150-
175°C B cpeae Bo3ayxa, OOOTralieHHOTO KHUCJIOpOAOM B TeueHun 8-10 wyacos.
BoccranoBienue  ruApupyrome  akTUBHOCTH  JIUCTIEPCHBIX  KaTaJIM3aTOPOB
OCYIIIECTBJICHBI TPAIUIIMOHHBIM CIIOCOOOM.

Ha puc. 1 npeacTaBieHbl U3MEHEHUS TUAPUPYIOIIEH U TIepedTepudUINpYIOIei
AKTUBHOCTEW JUCHEPCHBIX HHUKEIb-MEAHBIX KAaTAIM3aTOPOB B 3aBUCUMOCTH OT
M3MCHEHHMS COOTHOIIICHHUS MCIIOJb30BaHHBIX METAJIJIOB.
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Puc. 1. U3menenus ruapupywomeii (1) Puc. 2. U3menenus rugpupyromeii (1)

U nepesrepuuumpyromeii (2) U nepearepuuunpyromei (2)
AKTUBHOCTEH B 3aBUCMMOCTH OT AKTUBHOCTEH HUKEJIb-MeIHbIX
CO/IEP:KAHMSI HUKEJISI B IMCIIEPCHOM KaTaJu3aTOPOB B 3ABUCUMOCTH OT

HUKEJIb-MEJHOM KaTraju3arope BpeMeHH (T) MX OKHMCJICHUSA

KHCJIOPOJ0M BO3/1yXa

3 puc. 1 BHUJHO, YTO C INOBBIHNICHHUEM COACPKAHUA HHUKCIIAA B COCTABEC HHUKCIIb-
MCIHOI'O KaTajiu3aTopa TIHApUpYyrolmlasd aKTHBHOCTb IIOBBIIIACTCSA OMM3KO0 K
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NpsIMOJIMHEWHOMY 3aKOHY, a mepearepuduuupyromnias cnocodHocts oT 0 g0 50%
HUKEJI] pacTeT 3KCIHOHEHLIHMAIBHO U Jajee, pe3KO MO TaKOMY K€ 3aKOHY MaJaeT 10
30%. DOTO TOBOPUT O TOM, 4YTO JJII JOCTH)KEHHS MAKCUMyMa CIOCOOHOCTH
HEO0OXOJMTO UCIOJIb30BATh HUKEIb U MEb B PABHBIX KOJIMYECTBAX.

Jlanee, HaMM HM3y4€HO H3MEHEHUE CTENEHHU OKHUCIICHHS HHUKEIS W MEIU B
3aBUCHUMOCTH OT BPEMEHU UX 00paOOTKHU KHUCIOPOIOM.

OnbITBl OCYHIECTBISUIUCh € YUYETOM BBILIECYNOMSHYTBIX YCIOBUWA OOpabOTKH
HUKEJb-METHBIX KaTaJu3aTOPOB C PA3IMYHBIMKU COOTHOILIEHUSIM METAJUIOB(pUC. 2).

N3 puc. 2 BUAHO, YTO C YBEJIMYECHUEM BPEMEHU OKHUCIICHHS JUCIEPCHBIX
OCQXKJIEHHBIX HUKEJb-MEIHBIX KaTajJu3aTOpOB MpPH COOTHOIIEHUMH MeTauioB 1:1
rUApUpyromias akTuBHOCTh (kpuBasi 1) 1o 10 yacoB majgaet HE3HAYUTENIBHO U Jajee,
pe3ko ymenbinaercs 10 35-40%, a nepearepudunpyromas (Kpubas 2) akTUBHOCTh
CIJIBHO IMOBBIIIAETCS MO AKCHOHEHLIMOHAILHOMY 3aKOHY /10 10 yacoB oOpa®oTku u
Jajnee, MOBBIIIAETCS OTHOCUTENIBHO MEJJIEHHEE, YeM TepBas MOJIOBHHA MPOIEcca X
OKHUCJIEHHUS. DTO TOBOPUT O TOM, YTO JJIsl HEOOXOAUMOM MeperTepuPuKaluu KUPHBIX
KHCJIOT B COCTaBE€ TPHALMITIUIEPUIOB JOCTATOYHO MPOBOJUTH OKUCICHHE HHUKEIb-
MEJIHOTO Katanu3aTopa B TeueHuu 10-12 gacos.

VYuuThiBas 370, HAMH MPOAHAIU3UPOBAHBI JaHHBIE MMOKA3aTENIN HA TIOJTYYEHHBIX
HepaMHUPOBAHHBIX CajloMacaXx M CpPaBHEHbl C CaJlOMacaMy, MOJYYEHHBIMU Ha
M3BECTHOM HHMKEIb-MEJIHOM KaTaJlu3aTOpE MPHU COOTHOMIEHUU MeTauioB 1:1.

Ha puc. 3 mnoka3aHO HM3MEHEHHE COJEp)KAHMS TPaHC KHUCJIOT B IHUIIEBBIX
cajiomacax, OJyYEHHbIX Ha U3BECTHOM (KOHTPOJIb) U MPEIaraéMoM KaTajau3aTropax.
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Puc. 3. U3meHeHue coep:KkaHusi TPAHC Puc. 4. U3MmeHeHMe KHCIOTHOTO

KUCJIO0T (KpuBas 1) M OKMCJIEHHBIX (kpuBasi 1) 1 aHU3MTUHOBOTO (KpUBasi
NPOAYKTOB (KpUBasi 2) B cajioMacax B 2) 4YHcCeJI CaJIOMacOB B 3aBUCUMOCTH
3aBUCHMMOCTH OT COJIEPKAHUS HUKEJISI B OT COJAepP:KaHUsl HUKeJsI B HUKeJIb-
OKMCJIEHHBIX HUKEJIb-MeIHbIX MeTHOM KaTaJiu3aTope
KaTajau3aTopax

N3 puc. 3 BUAHO, 4TO 00pa3oBaHHE TPaHC KHUCIOT B cajomacax (kpupas 1)
pacTeT MPSMOJIMHEWHO C YBEJIMYEHUEM JIOJIM HUKEIIS B OKUCIEHHBIX HUKEIb-MEIHBIX
katanuzaropax ot 0 go 100%, a coaepkaHue NPOAYKTOB OKHUCICHHS (I1.4.)
yMeHbInaercs ot 18 10 5,5 MMOJIB/KT MOTy4aeMbIX CaJOMacoB.
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[IpuMepHO Takue ke 3aKOHOMEPHOCTH BBISBJICHBI NPU U3YYEHUU KHCIOTHOIO
(K.4.) ¥ aHU3UAMHOBOTO (a.4.) YKCEJN, MOJYYEHHBIX CAJIOMAacOB Ha MOJ0OpaHHBIX
KaTtanuzaropax (puc. 4).

W3 puc. 4 BUAHO, YTO C YBEIMYEHHEM JIOJIM HHUKENIS B COCTABE OKHUCIEHHOIO
HUKEJIb-MEJIHOTO KaTaln3aTopa KUCIOTHOE Yncio (KpuBas 1) camomaca MOBBIIIAETCS
or 1,3 ngo 2,8 mr KOH/r. Takas k¢ 3aKOHOMEPHOCTh HaOOmaeTCs W TIO
AHU3HUJIMHOBOMY 4MCIly (KpuBas 2), koTopas nossimaercs ot 1,0 go 5,0 yci. ex. 9to
MOXXHO  OOBSICHUTH TEM, UYTO HHUKEJIb-OCHOBHOM METAZT  TUIPUPOBAHUS
HEHACBIIIECHHBIX JKUPHBIX KHUCJIOT, B CPABHEHHH C MEIbI0 CHJIBHO pPaCHICIUISET
TPUAIWIITIIUIEPUJIBI C 00pa30BaHUEM CBOOOIHBIX KUPHBIX KUCIIOT.

[ToBblllIEHHE AHU3UAMHOBOIO YHCIA CAJIOMAacoB IMPOUCXOJUT 33 CYET
MOBBIIIEHUS THIPUPYIOIIENH aKTUBHOCTH OKHCIEHHOTO MEHOTO KaTajau3aTopa IyTeM
yBEJIMYEHUS] B €ro cocraBe HHKens.HamMuHa OCHOBE BBIIEYNOMSIHYTOrO croco0a
MIOJMY4YEHbl nUIIeBble caimomackl mnpu  Ttemmeparype 220-240°C.  OmnbiTsl
OCYLIECTBJIEHBI B JIA0OPATOPHOU YCTAHOBKE JIJISl TUAPUPOBAHUS PACTUTEIBbHBIX Macell
M KUPOB HAa JUCHEPCHBIX (TOPOIIKOOOPA3HBIX) KaTaln3aTopax MpPHU COOTHOLIEHUU
MeTauioB 1:1 (tabm. 1).

N3 tabn. 1 BuaHO, yTo n00aBlIeHHE NAJIbMUTHHA B COCTaB PapUHUPOBAHHOTO
XJIOIKOBOI'O MacJja, MOABEPraeMoro ruIporeHu3alu, No3BOIseT 000raTUTh )KUPHO-
KUCJIOTHBIA COCTaB MOJy4a€MbIX CaJlOMacoOB HACBHIIMICHHOW IaJbMHUTHHOBOMN
KHACJIOTOM, 3a CYET Yero YaCTUYHO CHIXKAETCsl OOpa3oBaHHE TPAHC-KUCIOT U
IPOIYKTOB OKUCIICHUS.

Tao6auma 1
IToka3aTesn Hepa@MHUPOBAHHBIX NMHUILEBBIX CAJIOMACOB, IOJY4YEHHBIX 10
HU3BECTHOMY (KOHTPOJIb) U NMpeEAJIaraeMoy cnocodoam.

DOU3NKO-XUMHYECKHE TOKA3aTeJIH NMUIIEBOro cajoMaca
Cnoco0 nmosny4yenus
IHIIEBOTo caToMaca K., mr | Tua, Ts., no Kamunckomy Tpanc- 11,
KOH/r °C npu 15°C KHCI0ThL, % | %0
HcxonHnoe paduHUpOBaHHOE
XJIOIIKOBOE MAcJIo 0,3 - - - -
W cxomupIii XJ10IKOBBIN
MMaJIbMUATHH 0,2 21,5 75,0 - -
Canmomac, TMOJY4YEHHBIH U3
cmecu XM ¢ TMaIbMHUTHHOM
npu cootHomenuu: 9:1 0,4 36,7 310 30,1 90
7.3 0,3 36,0 300 27,3 93
5:5 0,2 35,8 280 21,5 98
Canomac, nosy4eHHbIN
TPaIUIIMOHHBIM CIIOCOO0M 0,5 36,8 318 38,3 -

OTO MPOUCXOTUT 3a CYET WHTEHCHU(DHKAIMK TIpollecca THUIPOTCHU3AINN U
nepepacupeneacHus (mepesrepuduKariim) YKAPHBIX KHUCJIOT B
AIUIaX TPUAIMITIUIEPUIOB, TIOMy4aeMbIX cajlomMacoB. be3ycinoBHO, Takoil crmocob
MO3BOJISIET TOBBICUTH OPraHOJIENITHYECKUE, PEOJOTHMYECKME M JPYrue CBOWCTBA
KUPOBOM OCHOBBI JJIsl TPOU3BOJICTBA MaprapyvHa IMyTeM CHIKEHUSI UX TeMIepaTypbl
raBieHus U TBepaocty (mo Kamuuckomy npu 15°C).
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Hamu mnpousBeneHsl aHanu3bl TMOJYYEHHBIX IHUIIEBBIX CallOMacoB IO
npeiaraeMoi ¥ U3BECTHOM (KOHTPOJIb) TEXHOIOTUH (Tad. 2).

M3 T1abn. 2 BUAHO, YTO C J00aBJICHHEM MaJbMHUTHHA B COCTAaB HCXOJHOTO
padbMHUPOBAHHOTO XJIOMIKOBOTO Macjia CHJIBHO W3MEHSETCS CONEp)KaHHS BPEIHBIX
BEIIECTB B MOJYYAEMbIX CaJIOMacax T.C. YMEHBIIAETCSI HX COACPHKAHHE 3a CUET
n00aBIICHUS HACHITIICHHOW MAIbMUTUHOBOHW (DpaKInu paHUPOBAHHOTO XJIOMKOBOTO
Mmacina. [Ipudem, 3To n3MeHeHne TaKxke oTpakaercs Ha popmupoBanuu TAI' cocraBa
NOJIy4yaeMbIX cajomacoB. Harmpumep, BBeAEHUE MaTIbMUTHHA B COCTaB XJOMKOBOTO
macia 10 50% mo3BOJISIET YBEIUYUTh cojiepkaHue TpuHachieHHbIX (I13) skupHBIX
KUCIOT B TMoiyyaeMoMm caiomace ot 5 1o 10%, u HaoOopoT, cojaepaHus
TpuHeHachllleHHbIX (H3) KUpHBIX KHUCIOT yMeHblnaerca oT 15 mo 9% 3a cuer
NIEPEXO0/1a HACBIILICHHBIX KUPHBIX KUCJIOT B HEHACHIIIICHHBIE

Taoauna 2

Copep:xanue BpeaHbIX BelecTB U Tpuanmirauuepuanslii (TAI') cocras

NUIIEBBIX CAJIOMACOB, MOJYYEHHBIX 110 U3BECTHOMY (KOHTPOJIb) U
MpeIaraeMoy cnocodoam

DU3NKO-XUMHYECKHE MOKA3ATeIN MUIEBOro cajoMaca
Cnoco0 mosyuenust Conepanue, Oxuenennpie TAT cocraB, %
I/Kr NPOAYKTHI
MUILIEBOro cajioMaca
Hukenst | mequ IL4., Mmoab | - A, Iz | I:H | IH2 | H3
O/kr y.e.
Canomac, TONy4YEeHHBIH U3
cmecu XM ¢ IaJbMUTHHOM
pu cootHomeHusx: 9:1 0,9 0,8 15,3 3,2 5 32 48 | 15
7:3 0,8 0,7 14,6 1,8 7 38 43 | 12
5:5 0,6 0,6 12,2 1,1 10 | 45 36 9
Canomac, moay4yeHHBIN
TPAIUITMOHHBIM CITIOCOOOM 1,1 1,0 21,2 45 13| 42 38 7

N3BecTHO, YTO TUAPUPOBAHHBIE CAJIOMACHl TMEpPE]l HCMIOJIb30BAHUEM IS
MUIIEBBIX IIeJICH JTODKHBI ObITh paMHUPOBAHBI T.€. yAaJIEHbl BPEIHBIE TOKCUYHBIC
BEILIECTBA. YYUTHIBasg 3TO, HAMU HCCIEIOBAHO cojaepkaHue comyTcTByrommx TAT
BEILIECTB CAJIOMACOB, IMOJYYEHHBIX U3 PAa3JIMYHBIX PACTUTENIbHBIX Macel, C
HCTIOJb30BAaHUEM TPAJUIIMOHHON KayCTUYECKOW COIbl M TpeasiaraeMoro CUjiMKaTa
Hatpus (Tab. 3).

N3 Ttabn. 3 BHIHO, YTO B cajoMacax, MOJYYEHHBIX M3 XJOMKOBOIO Macia
6osbiiie, conyTcTBytomuX TAI BeliecTB, 4eM B cajomMacax, MOJyYEeHHBIX U3 CBETJIBIX
pPaCTUTENbHBIX (COEBOI0, MOACOTHEYHOro U cadiiopoBoro) macen. Ilpuuem, cambie
tokcuunble BemiectBa (CXKK, roccumosn u ero mnpou3BOAHBIC, HEOMBUISIEMBIC
BEIIECTBA U OCTATOYHOE COJICP’KaHWE HHKENS) OCTAIOTCS OOJIbIE B XJIOMKOBOM U
coeBoM Maciiax. OTHOCUTEIBHO MEHBIIE UX COJEPKUTCSA B caloMacax, MOJyYEHHBIX
M3 TIOJICOTHEUHOTO U caduiopoBoro wmacen (mepBoro copta).CienoBarensHo,
MPOBEJICHHbIE HCCIIeIOBaHusl comyTcTByromux TAIT BemectB B cainomacax,
MOJIYYEHHBIX W3 PA3JIUYHBIX MECTHBIX PACTUTEIbHBIX Macea 10 W TOCle UuX
nienouHoi padunanuu Ha u3BectHoM (NaOH) u mpemnmaraemom (MNa,SiO3-nH,0)
peareHTax MOKa3bIBalOT, YTO B COCTABE IMOJYy4aeMOM >KMPOBOW OCHOBBI MaprapuHa
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OCTAIOTCS PAJl HEXeJaTeIbHbIX TOKCHYHBIX M KaHIIEPOTCHHBIX BEIIECTB, KOTOPBIX

MOYHO CEJIEKTUBHO M3BJI€Yb C UCMOJb30BAHUEM BOJHOTO PACTBOPA CHIIMKATa HATPUS

BMECTO KaycTHYeckoi combl. Kak yxe oTMmMedasioch paHee (QUIbTPOBAIbHBIC

MaTepuaibl M TJIHHUCTHIC MUHEPAIBl B PaMHBIX (UIBTP-TIPECCaX HCIOIb3YIOTCS
BMECTE, T.K. OHU yJAEP>KUBAIOT ONPEEICHHOE KOJTUYECTBO Pa3/IesieMbIX BEIIECTB.

Taoauna 3

N3menenus1 ocHOBHBIX comyTcTByomux TAI BemecTB cajioMacoB, MOJy4YeHHbIX
U3 Pa3JIMYHBIX PACTHTEJIbHBIX MaceJl, ¢ HCIOJb30BaHUEM TPAAULMOHHOM

KAYCTHYECKOM COJIbI M MPeJIaraeMoro CHJINKaTa HaTpusl.

Coaep:xanue conmyrecrsyrommx TAI' Bemects, %
HaunmeHoBaHue Toxode- I'occunon u Heombi-
caaomacos | CXKK Pocpo- poJ, Kaporu- ero npous- JseMble Hueas,
JHIIIRT| v /ker Houx BO/IHBIE BellleCTB Mr/Kkr
Boaublii pactBop NaOH (kontposs) C=150 r/a (u36. 100%)
XJI0NKOBBIH 024 | 0,21 135 0,001 0,0006 0,62 0,42
Coesblit 0,18 | 0,23 190 0,002 - 0,67 0,37
ITonconueunsiii | 0,20 0,17 85 0,004 - 0,54 0,32
CadopoBsiid 0,23 ] 0,19 110 0,006 - 0,60 0,35
Boanblii pactBop MNa2SiO3-nH20 C=150 r/a (u36. 100%)
XJI0TIKOBBIH 0,14 | 0,443 185 0,002 0,0008 0,64 0,30
Coesbli 0,08 | 0,40 240 0,004 - 0,62 0,28
ITonconueunsii | 0,10 0,36 140 0,005 - 0,48 0,24
CadopoBsiit 0,12 | 0,38 150 0,007 - 0,52 0,27
Boanstii pactBop MNazSiO3-nH20 C=100 r/x (u36. 50%)
XJIOTIKOBBIH 0,19 | 047 210 0,003 0,0009 0,68 0,34
Coesbilii 0,14 | 043 275 0,004 - 0,65 0,30
IToxncomueynsnit | 0,16 0,38 170 0,006 - 0,56 0,27
CadopoBsiid 0,18 | 042 160 0,008 - 0,60 0,29

NunuBuyanbHOE MPUMEHEHHE TPAJAUIIMOHHOTO OEMbTUHTAa B PaMHBIX (DUIBTP-
mpeccax CerogHss He JaeT TO KayecTBO IIOJy4aeMbIX CalloMacoB, KOTOPBIE
YTBEPXKJICHO NJIsi UX MPUMEHEHUsS B MaprapMHOBOM MPOU3BOJICTBE. YUHUTHIBAs 3TO,
HaMU HCIIOJIb30BaHbl 00a BUJa (GUIBTPYIOIIMX MATEPUATIOB MPU OUYKUCTKE MUIIEBBIX
CaJlOMacoB JJii MaprapuHOBOTO TPOM3BOJCTBA. Pe3ynbTarhl  HCCIIEIOBAHUS
MIPEICTABICHBI B TA0I. 4.

W3 Tabn. 4 BUIHO, YTO TpejiaraeMble CHHTETHYECKHE MaTepuaibl JaBCcaH U
¢ie3enH HaMHOTO Jy4Iie (GUIBTPYIOT CalIoOMachl OT OCTATKOB HUKEs, TIEPBUYHBIX
POAYKTOB OKHCIJICHHUS, CBOOOIHBIX XHPHBIX KUCIOT U T.n. CoBMEImEHHOE MpUMe-
HEHHE CHHTETUYCCKUX TKaHeH (J1aBcaHa M (ie3enHa) ¢ TIMHUCTBIMA MHUHEpaIaMu
M03BOJISIET 00ECTIEYNTh HaWJIyylllee pa3elieHne OCTaTKOB HUKEJIEBOTO KaTaln3aTopa,
CXK, nepBUYHBIX MPOAYKTOB OKHCICHUS OT TOJy9YaeMbIX MHUIIEBBIX CAJIOMACOB.

CrnenoBaTenbHO, POBEACHHBIE UCCIIEIOBAHUS MO3BOJIET CIENATh CIEAYIOUIUil
BBIBOJI, YTO (DMIIBTPOBAILHBIE MaTepUaAIbl U TITUHUCTHIE MUHEPAJIbl UCTIOJIb3yEeMbIC B
buabTp-TIpeccax s pa3aeCHHs CAIOMAacOB HEA0CTATOYHO Y(D(PEKTUBHBI U TOPOTH B
neHe. Ilostomy, uX 3aMeHa Ha MECTHOE ChIpb€ IO3BOJISIET YCTPaHUTH
BBINIIEYKa3aHHbIE HEJIOCTATKH M TEM CaMbIM TOBBICUTH KAaue€CTBO W IMHUIIEBYIO
0€301MMacHOCTh MOJTyYaeMbIX MapTapHHOB.
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Taoauna 4

HN3MeHeHME OCTATOUYHOIO coacpxanud CONyTCTBYKOIIMNX CAJIOMaCy BEIIECTB B
3aBHUCHMOCTH OT BH/J1Aa U KOJIHYECTBa (l)I/IJ]LTpOBaJIbHOﬁ TKAHU 1 MECTHBIX

INIMHUCTBIX MUHEPAJIOB

OcraTro4Heoe conep:kaHue
HanmeHoBaHMe MaTepHAaJIOB Kommn- CONMYTCTBYIONIUX BelIeCTB B
YeCcTBO Ckopocthb cajoMace
DuabTpo- rJiMHuc- | (puiabTpa- IlepBu4HbBIE
I'nunucrele TBIX MHHe- | IHH, JI/M?-4 | Hukeas, | CAKK,| npoxykrsl
paabHan MMHepAaJIbl paJioB, r/m? MI/KT % OKHUCJIEHUS],
TKaHb
MMOJb O/Kr
bennTuHT ) ) i 1.3 1.8 11,2
(KOHTPOJIB)
Benpruar Kaonuu 900 285 0,8 15 9,0
JlaBcan AHTPEHCKOT0 800 300 0,75 1,4 8,7
diezenun MECTOPOXKICHU 700 320 0,6 1,3 8,5
BenbTuHr IMuapocnrogucTas 600 330 0,9 1,3 10,5
JlaBcan rimHa [lopcyBckoro 500 350 0,8 1,2 9,8
dreszenun MECTOPOXKICHHUS 400 365 0,75 1,0 9,3
BenbTuHr KapOonatHsrii 800 320 0,6 1,6 10,0
JlaBcan MATBITOPCKUT 700 345 0,55 1.4 9,6
dinezenun Hag6axapckoro
MECTOPOKICHHS 600 360 0,5 1,2 9,2
benprunr | lllenounoii OEHTOHHUT 1000 255 0,5 1,2 8,5
JlaBcan Hag6axapckoro 900 270 0,43 1,0 8,2
dnezennn MECTOPOXKICHHUS 800 280 0,38 0,9 7,8
Benpruar [lemouno- 1200 190 0,6 1,3 8,0
JlaBcan 3eMeIbHBIA OCHTOHUT 1100 210 0,53 1,1 7,6
dnezennH Hag6axapckoro
MECTOPOKACHUS 1000 225 0,47 1,0 7,3
Taoauna 5

MaccoBasi 10J11 KOMIIOHEHTOB MaprapuHa, rmoJiy4aemMoro 1mno TpaguiMoOHHbIM 1
npeajiaraeMbIiM crocodam

HaumeHoBaHuEe KOMIIOHEHTOB
MAaprapuHa ¢ *KUPHOCTBHIO 82%

MaccoBas 1011 KOMIIOHEHTOB MaprapuHos, %

ITo TpagunmoHHOMY

ITo npexnaraemomy

crocooy crnocooy
[Iuiessie canomace! Mmapku 1 62,0 42.0
IToxconHeuHOE MaCiIoO 15,0 30,0
CIMBOYHOE MacCiIo 5,0 10,0
MOoJT0KO KOPOBBE TIEITEHOE 7,0 7,0
Caxap-necok 0,5 0,5
Conp nuiiesas 0,5 0,5
Kpacurenu 0,1 0,2
OMyJIbraTopsl 0,3 0,5
Apomaruzaropsl 0,05 0,055
Bona 9,55 9,245
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Hamu wn3yuen peuent maprapuHa «MOJNOYHBIN» € ILENBIO TOJYYEHHUS €rO
TpPaJMLIMOHHBIM U TpejuiaraeMbiM criocodamu. B Tabmn. 5 mpeacrtaBieHo coaepkaHue
KOMIIOHEHTOB B MaprapuHe.

W3 Tabn. 5 BUAHO, UTO MO TMpeajgaraéMoMy crocoly cojaepkaHne KOMIOHEHTOB
canoMace yMeHblaercss Ha 20%, KOJIMYECTBO MOJICOTHEYHOIO U CIMBOYHOIO Macell
yBenuuuBaeTcs Ha 15 u 5%, cOOTBETCTBEHHO.

Takum 00pa3om, ciaeayeT OTMETHTb, YTO IMPEIaraeMblil CHOCOO MOJyYEHHUS
maprapuHa  «MoOJIOUHBIH»  BIIOJIHE  COOTBETCTBYET  KOHKYPEHTOCIIOCOOHBIM
TpeOOBAHUSIM JKUPOBBIX MPOAYKTOB. [l03TOMY, €ro Mucronb30BaHWEe B MaprapuHOBOM
IIPOMBIIIIEHHOCTH CIIOCOOCTBYET MOBBIIICHUIO KAY€CTBA BBITYCKAEMbIX MApTapUHOB
U UX MUIIEBON O€30MaCHOCTH.

B derBeproii T1iaBe auccepTanudu, Ha3BaHHOW«Pa3paboTka coBpeMeHHOI
TEXHOJIOTHH PpaQUHANMH CAJOMaca ¢ IMOJy4YeHHeM KOHKYPEHTOCHOCOOHBIX
MAaprapmHoOB» TMPEACTaBJI€HAa TEXHOJOTMYECKass CXeMa W HOPMBI PEKHMOB
HIEJIOYHOW padHuHAMKM THUIIEBBIX CaJOMACcOB M UX (UIBTPALMH, PE3YyJbTaThl HX
ONBITHO-TTPOU3BOACTBEHHBIX UCTIBITAHUNA B AO «YpreHu €r-mMon» M 3KOHOMUYECKUN
3¢ (}exT oT BHEIPEHUS PE3YIbTATOB JAHHON paOOThI B MPOU3BOACTBEHHBIE YCIOBHS.
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1-cmecurens,; 2,10,12-nacoc; 3,8-peakTop-TypOyau3arop; 4-HEUTPAIU3aTOP; S-€MKOCTb IS
pacTBopa Ienoun; 6- CMOTPOBOE OKOIIIEK; 7-COOPHUK ISl COANCTOKA; 9-eMKOCTb ISl BOJIBI;
11-puneTp M8t canomaca.

Puc. 5. OnbITHO-IKCIIEPUMEHTAJIbHAS YCTAHOBKA JISl LIEJIOYHON papHALMM U
(puabTpanMu NUIIEBOr0 CAJI0MAaca MAPrapuHOBOI0 NPOU3BOACTBA.

Hamu pa3pabGoraHa ONBITHO-3KCIIEPUMEHTAIbHAsI YCTAHOBKA Ui IIEJIOYHOMN
pabuHaMK M QUIBTpAlMM MHUIIEBOrO cajomaca s MaprapuHa. Ha puc. 5
NpEICTaBICHa TEXHOJOTUYECKas CXeMa JIaHHOW OMBITHO-IKCIIEPUMEHTAIbHON
YCTaHOBKH.

B Tabn. 6 mnpencraBiieHbl MMapaMeTpbl IMpolecca UIeJOYHOW paduHamu
caloMacoB ¢ ucnoib3oBanueMm TtpaguiumonHoro (NaOH), u mnpennaraemoro
(NazSi03:nH;0) menounbix pearenToB. HaMu kak B 1aOOpaTOPHBIX, TaK U B OMBITHO-
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IPOU3BOJICTBEHHBIX YCIOBUSIX U3yU€HA HEUTpaIu3alus CBOOOAHBIX KUPHBIX KUCIIOT,
cojaepxkamuxca B caiomace. Jljist 3Toro ObutM MmoAgoOpaHbl JBa BHJIA IIEIOYHBIX
pearenToB (NaOH u nNa;SiO3-mH,0), cmiibHO OTIMYAIOIIMXCS MEXITy COOOH 1o

AKTUBHOCTH U O6p330BaHI/IIO HAaTPUCBBIX CoJIel COanCTOKOB.

Tadoaumna 6

IMapameTpuinie109Hoii padpuHAIIUN M PUIBTPANIMH MHIIEBBIX CAJTOMACOB C
ucnoJn3oBanueM TpaanuuonHoro (NaOH), u npenmaraemoro (NaxSiOz-nH20)
IIEJOYHBIX PEareHTOB H PeKOMEHIYeMbIX (HILTPOBAJLHBIX MATEPHAJIOB

TpaaunuoHHbIe Pexomenayembie
HaumeHoBaHHe TEXHOJOTHYECKUX En. 3HAYEHHS 3HAYEeHHS
napaMeTpoB U3M. TEXHOJIOTHYECKHX | TeXHOJIOTHYeCKHX
PEKUMOB PEKHMOB
Pacxon HepadMHHPOBAHHOTO cajomaca KI/4 500 500
Temmeparypa HepadhUHUPOBAHHOTO
cajiomaca °C 55-65 40-45
TemmepaTypa cMemUBaHUs cajioMaca ¢
HIEJIOYHBIM PACTBOPOM °C 45-50 38-40
KoHIeHTpaIys neiouyHoro pacTsopa /1 180-200 75-120
M30BITOK MIEIIOUHOTO PacTBOpa % 200 25-50
[lepememmBanue caiomaca B
HelTpanm3aTope 00/MUH 75-100 25-50
Bpewms HelTpanuzanum MuH 60-90 30-60
KucnorHoe uncino pahuHUPOBAaHHOTO MI
cajoMaca KOH/r 0,4-0,5 0,2-0,3
CopepxaHue HEUTPAILHOTO KUpPa B
COAINCTOKE % 25-30 20
TemnepaTypa npoMbIBHOMN BO/IbI °C 70-75 40-45
CopepxaHrie MPOMBIBHOMW BOJIBI B CAJIOMace % 40-45 30-35
CKOpOCTh PELUPKYIISIIIMA CMECH caoMaca
C IIPOMBIBHOH BOJTOM 00/MUH 30-35 20-25
Temnepatypa cymku pahuHUPOBAHHOTO
cajomaca °C 90-95 80-85
OcraToyHOe  COJEepXaHWE  BIard B
padUHUPOBAHHOM CaJIOMACce % 0,2 0,1
JlaBneHue B paMHOM GUIBTp-TIpecce MlIla 0,3-0,4 0,2-0,3
TemmepaTypa canomaca HampaBJIIEMOTO Ha
J1€30J0PaALIUI0 °C 75-85 60-65

I[Ipu »TOM mpPOBEIECHO

CpaBHUTEJbHBIE padUHUPOBAHUE

caJioMaCcoB ¢C

ucnosb3oBanreM BoaHbIX pactBopoB NaOHwu nNa;SiO3-mH,0. OnbiTel MpoBOAKIH
npu temmneparype 50-55°C u nepeMemiMBaHUKM CMECU CajioMaca C IIEJI0YbI0 IpU /D
00/MuH. Pe3ynbTaThl OMBITHO-TTPOU3BOICTBEHHBIX UCITBITAHUI TIPEICTABIICHBI B Ta0.
7.3 Tabin. 7 BUAHO, YTO C U3MEHEHHUEM MPHUPO/IBI IIETIOYHOTO PACTBOPA 3HAYUTEIIHHO
MEHSIOTCSl (PU3UKO-XMMUYECKHE TIOKa3aTeIM HEUTpaIM30BaHHOTO caynomaca. [lpu
3TOM C TIOBBIIIEHWEM KOHIICHTPAIUM BOJHOTO PAcTBOpPa BO3HHKAET HEOOXOAMMOCTH
CHWKCHUSI M30BITKA JAHHOW IIMEJIOYM, YTO IOJIOKHUTEIBHO OTPAXKAeTCsS Ha BBIXOC
MOJy4aeMoro THINEBOTo cajoMaca. Jlamee, HaMu M3y4eHH M3MEHEHHS MOKa3aTesnen
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dbunpTpaniuu cajoMaca B 3aBUCUMOCTH OT BHAa (PUILTPAIMOHHOTO MaTrepuasa
(¢ne3enmna, 1aBCaHa U T.I1.).
Taoauna 7
HN3meHeHue (PU3HKO-XUMHUYECKHUX MOKA3ATE/ el HEMTPAJIN30BAHHBIX CAJIOMACOB
B 3aBHCHMMOCTH OT KOHIEHTPALMHU M U30bITKA 1IEJ0YH

Konuentpanus IMoka3zaTesu HEMTPAIM30BAHHBIX
HaunmenoBanmue H30LITOK CcaJIoMacoB
BOJTHOTO
IIEJI0YHOI0 menoun, | Kucinornoe | Copep:xxkanue Broixoxa
pearenrta ui):.::l]::prz/ln % 4uCiIo, KaTaJIm3aTopa, | cajomaca,

mr KOH/r MI/KI %
Kaycrtuueckast cona 200,0 50 0,9 0,09 91,5
(NaOH) (koHTpOJIB) 150,0 100 0,5 0,07 95,4
Cunukar HaTpus 150 75 0,3 0,08 96,7
(nNa2SiO3-mH0) 125 25 0,4 0,06 97,3
100 50 0,6 0,04 98,0

Ha pHuc. 6 INpCACTAaBJICHBI AUAarpaMMbl HU3MCHCHHA IIPOHU3BOJAUTCIBHOCTH
(1)I/IJ]I>Tp0BaHI/IH IMUIICBLIX CAJIOMACOB HA Pa3JIMYHbIX (1)I/IJ'IBTpOBaJII>HI>IX MaTcpuaiax.

Ch, 2= n Cih, o
Gl

300 v, =0.0014x° - 0.8032x + 34727
7 4

250

*

200 -
v; =0.0012x° - 0.,6776x + 286.56

: s = 0,001x* - 0,5727x +205.3
150 | 1/ > ¥y =0.001%* - 0,5727x +205
\ <

350
: iy, e '
}\', =0,001x* - 0,4951x + [744 S ——
100 ¢ -

300

250

200

150

100

30
0 30 160 240 T, MuH

a-0eNbTHHT; O-JIaBCaH; B-METaJZINUeCKas ceTka;  1-OeIbTHHT; 2-JaBCaH; 3-MeTaNINUeCcKas CeTKa;

r-haesenux. 4-¢nezenuH.

Puc. 6. Ilnuarpammsl Puc. 7. U3meHeHue
NMPOU3BOAUTEIbHOCTH (PUIBTPOBAHUS NPOU3BOJUTEIBLHOCTH Pa3ae/IeHUs
NMHUINEBBIX CAJIOMACOB HA Pa3IHYHBIX NHUIEBLIX CAJIOMACOB B 3aBUCHUMOCTH

GuabTpOBANBLHBLIX MaTepHAJIaX. OT BpeMEHHU UX (PUILTPALUN U BUAA
MaTepuaJa.

U3 puc. 6 BUAHO, UTO ¢ U3MEHEHHUEM IPUPOJIbI (PUIBTPOBATHLHONU MEPETOPOIKH
MPOU3BOJUTENILHOCTh  (UIBTPOBAHUS  MUIIEBOrO  cajioMaca HM3MEHSETCsS B
CYLIECTBEHHBIX TMpenenax. M3 Hux Hambojee MPOU3BOIUTENBHBIM SBIAETCS
HETKAHHBII CUHTETHYEeCKU MaTepuan duesenun (340 1/mM? 1) u Ha060POT, HAUMEHEE
IPOM3BOAUTEIBLHEIM — OenbTHHT (170 1/M?-4).M3BecTHO, 4TO mporece (UILTPALUK
cajoMaca 3aBUCUT OT €ro MPOAOJKUTENBHOCTA M MO3TOMY HaMHU U3Y4YEHO JaHHas
3aBUCUMOCTh B OIIBITHO-TIPOU3BOJICTBEHHBIX YCIOBUSAX AQO «Yprenu €Er-moi.
[ToyuyeHHbIe pe3yabTaThl MIPOULTIOCTPUPOBAHBI HA puUC. 7.
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N3 puc. 7 BugHo, uro 3a 240muH  GUIBTpOBaHMS  HAMOOJIbIIIAS
MPOU3BOAUTEIILHOCT,  (DMIBTpPAIIMM  THUIIEBBIX CAJOMAacOB HAOMIOAACTCS TIPH
WCIOJIb30BAaHUM HE TKAaHHOTO CHHTETHYECKOTOo (hie3enuHa, Janee JaBcaHa,
METaJUTMYECKOW CETKA M XJIOMYaTOOYMaKHOTO OeIbTHUHTA. DTO OOBICHSIETCS TEM,
YTO TBEPAbIC OCAJKU CaJIOMacoB (METALUIMYECKUE KaTalu3aTOPhbl, CMOJIbI, BOCKH U
T.IL.) pa3leNAIOTCs Jier4e Ha MEHEE IUIOTHBIX Marepualax, 4eM Ha TPagullMOHHOM
oenpTunre ('OCT 332-91).

BtopsiM He MeHee BaXXHBIM CJI0e€M (DUIBTPAIMOHHBIX MATEPHAIIOB SIBISIOTCS
NPUPOAHBIE TIUHUCTBIE MUHEpaIbl (KAaOJUH, OEHTOHUTHI, TUAPOCTIONA U T.1.). Jis
YTOYHEHUSI MPOU3BOAUTENBHOCTH (DUIBTpAIIUU AAHHBIX BEIECTB HAMH IMPOBEICHBI
OTMBITHO-TIPOU3BO/ICTBEHHbIE MCHBITAHUA MO (DUIBTpPAIMU THILEBBIX CaJTOMAacoB Ha
JAHHBIX TJIMHUCTHIX MUHEpasax. [loimydeHHbIie pe3ynbTaThl IPEACTABICHBI Ha pUC. 8.

Cd. n/m*-c
350
300
250
200
150
100
50
0

a-KaoJMH; O-TUAPOCIIO/A; B-MABITOPCKUT; I-IETOYHONH OCHTOHUT;
I-IIEJIOYHO-3eMEIbHBII OCHTOHUT.

Puc. 8. luarpaMmMbl Npou3BOAUTEIbHOCTH GUIBTPOBAHMS NMUIIEBbIX
CAJIOMACOB HA PA3JIMYHbIX 110 NPUPOJE INIMHUCTHIX MUHEPAIAX.

N3 puc. 8 BUAHO, YTO Hawiyuyllas JpeHa)kHas 30HAa oOpa3yercs MpH
WCIIOJIb30BAaHUM KAOJIMHA W Jlajiee TUAPOCTIOAUCTON TJIMHBI, MaJbITOPCKUTA,
HIEJIOYHOTO M IIEJOYHO-3€MENIbHOTO OEHTOHUTOB. OJTO MOXHO OOBSICHUTH
JTUCIIEPCHOCTHIO, TOPUCTOCTHIO, YJIETBbHON MOBEPXHOCTHIO U IPYTUMH MOKA3aTeIIIMU
JTUCIIEPCHO-TJIMHUCTBIX MUHEPAJIOB.

DKOHOMUYECKHUM 2PPEKT 0T BHEAPEHUS pa3pabOTaHHOW TEXHOJIOTHI HIEJIOYHOU
paduHanuu W QUIBTpAallMM THUIIEBBIX CAJIOMAcOB C LEJIbIK  TOJYyYCHHS
KOHKYPEHTOCTIOCOOHBIX MaprapuHOB IMpHU Toj10Boi mpousBoauTenbHocTd 2000 T B
roJl cocTaBisieT:433MIIH cyM
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3AK/IIOYEHUE

1. YcraHoBneHO, YTO Ui TOBBILIEHUS TepedTepUuPUIUPYIOMEH aKTUBHOCTH
JUCIEPCHBIX HHUKEIb-MEJHBIX KaTaIM3aTOPOB MX MOXXHO OKHUCIATH B TOKE BO3]yXa
00O0Tral€HHbIM KHCIOPOJOM.

2. BpIsIBIEHO, YTO U3 OKUCJIEHHBIX AUCIEPCHBIX HUKEIb-MEIHBIX KaTAIN3aTOPOB
Macel M JKAPOB ONTUMAJBHBIM CIIEIYyEeT CUUTaTh KOHTAaKT, cocrosmmid u3 50%
Hukend u 50% menu.

3. VYcraHOBIE€HO, YTO i1 MOJIYYEHUS BBICOKOKAUYECTBEHHBIX MHUIIEBBIX
CaJIOMacoB LeJIecO00pa3HO TUAPUPOBATH CMECH PACTUTENBHBIX Macesl U JKUPOB Ha
pa3paboTaHHBIX JUCHEPCHBIX HUKEIb-MEIHBIX KaTalu3aTopax.

4. Pa3paboraH crnoco0 NOJyYeHHUs NHILEBOrO cajlomMaca ¢ MHUHUMAaJbHBIM
COJIEpKAaHUEM TPAHC-KHUCIOT IIyTEM THAPUPOBAHUS CMECH PACTUTENIBHBIX Macell C
NAJIBMUTUHOM B TPUCYTCTBUM Pa3paOOTaHHBIX JUCIEPCHBIX HUKEIb-MEIHbIX
KaTaJIn3aToOpOB.

5. VYCTaHOBIIEHO, 4YTO CAJIOMAaChl, IIOJYyYEHHBIE W3 PA3JIMYHBIX MECTHBIX
PACTUTENBHBIX Mace JI0 U ToCJIe UX IeToYHor paduHanuu Ha n3BectHoM (NaOH) u
npeiaraeMoM  (MNaySiO3;-NH,O)  peareHTax TOKa3bpIBalOT, YTO B COCTaBe
MOJIy4aeMOM KMPOBOM OCHOBBI MaprapvHa OCTalOTCS PsJ  HEXelaTelbHbIX
TOKCUYHBIX W KaHIIEPOT€HHBIX BEIIECTB, KOTOPBIX MOXHO papUHUPOBATh C
MCIIOJIb30BAaHUEM BOJIHOTO pPAacTBOpA CHJIMKaTa HATpHs, BMECTO TPaJULUOHHOM
KayCTUUYECKOHU COJBI.

6. IlokazaHa pOJb KUPHBIX KHUCJIOT MCXOAHBIX PACTUTENIBHBIX MAacell IMpU
NOJIy4YEHUH CaJOMAacoOB Ul MPOM3BOJCTBA MaprapMHOB Pa3jIM4YHOIO HA3HAYEHUS,
clelyeT OTMETHUTb, 4YTO JUIsl TPOM3BOJCTBA HU3KOKAJOPUHHBIX MapraprHOB
11€J1eCO00Pa3HO UCIOIB30BaTh CAJIOMAChl C MEHbBILIEM COJIEPKaHUEM.

7. YCTaHOBJEHO, YTO MECTHBIE CHHTETUYECKHE MaTepuajgbl U TJIMHUCTHIC
MUHEpajbl IO CBOMM (DUIBTPYIOMIMM MOKAa3aTeasiM CajJOMacoB MPEBOCXOMST
M3BECTHBIE MMIIOPTHBIE aHAJIOTM KaK MO ILEHE, TaK M MO KAa4eCTBY OCYILECTBICHUS
JAHHOTO MpoIEcca.

8. BbIsBIEHO, YTO NPHUCYTCTBHE B KOMIO3UIMHU JPEHANKHBIX TIUHUCTBIX
MUHEpAJIOB  TO3BOJIIET CHU3UTh  COAEpP’KaHWE  OCTATKOB  HHUKEIb-MEIHOTO
KaTajinu3aTopa, CBOOOAHBIX KUPHBIX KUCJIOT, MEPBUYHBIX U BTOPUYHBIX MPOIYKTOB
OKHUCJIEHUS B COCTaBE OT(PHIBTPOBAHHBIX MUIIEBBIX cajoMacax.

9. Pa3paboranHbl TEXHOJIOTUYECKAss CXeMa M HOPMBI PEKHMMOB IPOLECCOB
NoJTydyeHus: U GUIbTPALIMU MMUIIEBBIX CaJOMAacCOB C HCIOIb30BAaHUEM Pa3padOTaHHBIX
CIIOCOOOB WX TOJyuyeHHus, padUHAMU C HCIOJb30BaHUEM BOJHOTO pacTBOpa
CIWIIMKaTa HaTpusi U (QWIbTpAllMM Ha CHUHTETHMYECKUX W MECTHBIX TJIMHHUCTBIX
MUHEpanax.

10. JlokazaHa aeKBaTHOCTb Pe3yJbTAaTOB JaOOPATOPHBIX MCCIECIOBAHUH ITyTEM
UX OIBITHO-IPOU3BOJCTBEHHBIX HCNbITaHUM B AO «YpreHu éEr-moi» © UX
CTaTUCTHYECKON 00paboTKoil ¢ ucnosibzoBanueM IBM. Dxonomuueckuii 3¢pPext ot
BHEJIpEHUs] pa3pabOTaHHOM TEXHOJIOTMM IIEJOYHON paduHaMu U QUiIbTpaluu
NUIIEBBIX CaJOMAacoOB C IEJIbI0 TOJYyYEeHHUs] KOHKYPEHTOCIOCOOHBIX MAaprapvHOB,
KOTOpHbIK cocTaBisieT 433,0 MJIH. CyM B TOJI.
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INTRODUCTION (the abstract of PhD dissertation)

The aim of the research work is to develop the modern technology of the
process of refining of hydrogenated oil to obtain competitive margarines.

The objects of the research. Vegetable oils (cottonseed, sunflower, etc.), edible
hydrogenated oil and margarines obtained on their basis were selected as objects of
research.

The scientific novelty of the research work:

identified the main types of vegetable oils accompanying triacylglycerides
(FFA, unsaponifiable substances, nickel residues, gossypol and its derivatives)
coming for hydrogenation of substances that reduce the quality and food safety of the
resulting kinds of margarine;

it was found that in the process of hydrogenation of vegetable oils, new types of
toxic and carcinogenic substances are formed (derivatives of gossypol, trans isomers
of oleic acid, diene compounds, etc.), which do not meet the requirements for food
products; hydroxide solution in the process of alkaline refining of salomas increases
the yield of neutralized oil from 95% to 98% and reduces the amount of residual
nickel from 0.07 mg/kg to 0.04 mg/kg; applications;

it has been proven that the use of the proposed composition in the presence of
non-woven material in the filtration of food fat made it possible to increase the
filtration efficiency by 1.6-2.0 times;

technological modes of neutralization and filtration of food fat were developed,
which allow 2-3 times to reduce the consumption of alkaline reagent and filter
materials;

it is proposed to use five types of local clay minerals with synthetic fabrics as a
drainage layer for filter presses, and the effectiveness of alkaline bentonite of
Navbahor is substantiated.

Implementation of the research results. According to the results of the
development of modern technology for processing hydrogenated oil to obtain
competitive kinds of margarine:

the technology of alkaline refining of hydrogenated oil was included in the «a
scroll of promising developments implemented in 2021-2023» of the Association of
fat & oil industry enterprises (certificate of the Association of fat & oil industry
enterprises of the Republic of Uzbekistan Ne KS-3-747 dated in August 16, 2021). As
a result, it is possible to increase the yield of refined hydrogenated oil by 3-5% of the
total mass of raw materials using an aqueous solution of sodium silicate instead of
traditional caustic sodium;

the technology of filtering food hydrogenated oil made from synthetic materials
(lavsan and fleece) instead of traditional cotton belting was included in the «a scroll
of promising developments implemented in 2021-2023» of the Association of fat &
oil industry enterprises (certificate of the Association of fat & oil industry enterprises
of the Republic of Uzbekistan Ne KS-3-747 dated in August 16, 2021). As a result,
the filtration period of food hydrogenated oil increases on frame filter presses, and
the level of release of residues of metal catalysts and resinous-wax substances is
decreases;
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technology for obtaining competitive margarines using local raw materials
(sodium silicate, synthetic material and clay minerals) was included in the «a scroll of
promising developments implemented in 2021-2023» of the Association of fat & oil
industry enterprises (certificate of the Association of fat & oil industry enterprises of
the Republic of Uzbekistan Ne KS-3-747 dated in August 16, 2021). As a result, the
possibility of obtaining competitive margarines with improved physical and chemical
and rheological properties was revealed.

The structure and scope of the thesis. The dissertation work consists of an
introduction, four chapters, a conclusion, a bibliography and annexes. The total
volume of the thesis is 116 pages of computer text.
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