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HAO «ATbIPAYCKWN YHUBEPCUTET HE®TU U FA3A UM. C. YTEBAEBA»
Pecnybnuka Kasaxcrtan, 060027, r. ATbipay, yn. M. banmyxaHoBa, 45a

2A0 «MHCTUTYT HESTEXUMIMEPEPABOTK»
Pecnybnuka bawkoptocTtaH, 450032, . Ydba, yn. MHuumatmneHas, 12

lMpouseodcmeo HeghmsiHbIX 6a308bIX Maces Ha MUPOBOM ypO8HE COMpPo8oxxAaemcsi mocmo-
SIHHBIM yXXecmodyeHuem mpebosaHull K UX Ka4ecmey, 0Xeambl8aroWux KaKk mexHudeckue, mak u
3KO/102U4eCKUe acrnekmsoil.

B cmambe 3ampoHymbI 80MpoCkl 8aXHOCMU pou3sodcmea cMa3o4HbIX Maces 8 KazaxcmaHe.
Y4yumbigasi cospeMeHHbIl ypo8eHb IKOMo2u4ecKux u nompebumernsckux ceolicme HeghmernpooyK-
moe rnpu rnpou3sodcmee 8bICOKOKa4eCMBEeHHbIX Macesi, B03HUKaem HeobxoOuMocmb 8 U3y4yeHuu
2udpoKkamanumu4YecKux rnpouyeccos nepepabomxu HeghmsiHoO20 ChbIpbS.

[HaHa cpasHumenbHas xapakmepucmuka rnpouyeccos 0enapaghuHu3ayuu u kKamanumuye-
cKol eudpolenapachuHuzayuu rpu nepepabomke 8aKyymMHo20 2a30lnsi Ambipayckoeo Heghme-
nepepabamsigatowie2o 3a800a C UEesbIo r01y4eHUs1 cMa3oyHbIx Macer. [pu denapaguHudayuu
8aKyyMHO&20 2a30U1s rofy4YeHbl Macra ¢ UHoekcom esskocmu 83-86 u memnepamypoli 3acmai-
s8aHusi MuHyc 12°C. TexHosnoausi kKamanumu-4eckol audpodenapaghuHusayuu rno3eosissem Ham
rony4ams 8bICOKOKa4eCmeeHHbIe crieyuarnbHble CMa3oyHble Macra ¢ uHOekcom esa3kocmu 136 u
memnepamypol 3acmbigaHusi MuHyc 21°C.

lMposederHble uccrnedosaHusi npodemoHcmpuposaru, 4mo daHHas nepepabomka ocmamoy-
HO20 y2r1e8000p00HOZ0 Chbipbs UuMeem 080UHOE MPeuMyu,ecmeo: OHa He MosibKo obecrieyusaem
rony4yeHue omnu4Hbix 6a308bix Maces, Ho U 2eHepupyem O0-rofTHUMEsbHbIU 06beM ceemibix
gpakyul. 3mo, 8 ceoro o4epedsb, criocobcmayem paclupeHUo acCopmuMeHma 8binycKkaeMbiX
HeghmenpodyKkmos u cyujecmeeHHoMYy yarybrneHuro nepepabomku Hegpmu Ha rnpednpusmuu.

KITKOYEBBIE CJIOBA: 2nybokas nepepabomka Hechmu, Ambipayckuli Hegpmenepepaba-
mbigarowjuli 3a800, Ma3ym, eaKyyMHbIl 2a3oUsb, 6a3oeble Mmacna, OenapachuHulayusi, kKamarsnu-
muyeckas 2udpodernapaghuHu3ayusi, Ka4HeCMEEHHbIE XxapaKmepuCmuKU, UHOEKC 8513KOCMU Macer,
memnepamypa 3acmbl8aHUsI Macerl.
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Onemdik OeHeelid0e MyHal ba3sarnbik MalinapbiH eHOIpy onapdbiH canacbiHa KolblnambiH ma-
nanmapObiH, COHbIH iWiHOe MeXHUKarbIK XoHe 3KOonoausisbIK acrnekminepdiH y30iKci3 xorapa-
ybIMeH curnammarnaosl.

Makanada KasakcmaHOa matnay matinapbliH eHOIpy Kaxemmiei Macenenepi KapacmblpbliiFaH.
JKorapbl cananbi matinapObl eHOIpy KesiHOe MyHal eHiMOepIHIH Ka3ipai 9KOMoausibIK XoHe mymbi-
HYWbIbIK KacUemmepiH eckepe omblIpbir, MyHal WuUKi3ambiH 2uOpoKamanumukarbiKk eHOey
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npouecmepiH 3epmmey0diH MaHbI3bl mybiHOaliObl. BakyymobiK ea3olindeH Ambipay MyHal eHoey
3ayblmbiHOa XoFapbl Malay maunaplbl anyra napaguHciz0eHOIpy XoHe KamanumuKarbiK au-
OponapagpuHcizdeHOipy npouecmepiHiH apKbiribl X0n0apbl KOPCEMIN2eH.

Bakyymobik 2a3olndbi napaguHcisdeHOipy ke3iHOe mymkbipsbik uHOekci 83-86 xoHe Kamaro
memnepamypacs! MuHyc 12°C 6onamseiH mMalnap anbiHObl. KamanumukarbiK napaghuHcizoeHoipy
mexHonoeusickl 6izee mymkbipnbiK uHOekci 136 xeHe kamy memnepamypachk! MUuHyc 21°C xoFapbl
canarnbl apHalibl Malnay malnapbiH anyra MyMKiHOIK 6epedi.

XKypeaizinzeH 3epmmeynep Kemipcymek WwukisambiHbIH KandbiKmapbiH Kalima eHOeydiH eki
ece apmbIKWhbInbiFbl bap ekeHiH kepcemmi: o1 mamawa ba3sarnbelk malnapdb! arnyObl KaMmamachi3
emin KaHa Koltimal, COHbIMEH Kamap XeHin pakyusnapobiH KocbiMwa KkenemiH mydsipadsl. byn
o3 Ke3eeaiHOe eHOipinemiH MyHal eHiMOepiHiH accopmuMeHmiH KeHelimyae XeHe KacinopbiHOa
myHau eHOeydi edayip mepeHOemyee biKnan emeoi.

TYUIH CO3EP: myHalidbi mepeH eHOey, Masym, Ambipay MyHall eHOey 3aybimbl, 8aKyyM-
ObIK 2a3oun, 6a3anbik Malnap, napaguHcizdeHipy, kamanumukasbiK 2udponapaguHciz0eHOIpy,
canarblK cunammamarnap, mymkbipriblK UHOEKCI, malinapObiH Kamy memriepamypachsi.
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The production of petroleum base oils at the global level is accompanied by constantly tightening
quality requirements covering both technical and environmental aspects.

The article addresses the need for lubricant production in Kazakhstan. Given the current level
of environmental and consumer properties of petroleum products in the production of high-quality
oils, there is a need to study hydrocatalytic processes for processing crude oil. A comparative
characteristic of the dewaxing and catalytic hydrodewaxing processes in the processing of vacuum
gas oil from the Atyrau oil refinery with the aim of obtaining high-quality oils is given.

The dewaxing of vacuum gas oil produced oils with a viscosity index of 83-86 and a solidification
temperature of minus 12 °C. The technology of catalytic hydrodepaffination allows us to produce
high-quality special lubricating oils with a viscosity index of 136 and a solidification temperature
of minus 21 °C.

The conducted studies have demonstrated that this processing of residual hydro-carbon raw
materials has a double advantage.: it not only provides excellent base oils, but also generates
an additional volume of light fractions. This, in turn, contributes to the expansion of the range of
petroleum products produced and a significant deepening of oil refining at the enterprise.

KEYWORDS: deep oil processing, Atyrau oil refinery, fuel oil, vacuum gas oil, base oils,
dewaxing, catalytic hydrodewaxing, quality characteristics, oil viscosity index, oil pour point.

cTBa He(pTe, COKpalaeTcs OISl BHICOKOKAYECTBEHHBIX MATOCEPHHUCTHIX U BO3-

pacraet oIS TSOKEIBIX CEPHUCTBIX HeTel. B pesynbrare yXyaumeHus CoipbeBOi
0a3bl BO3HHUKAET JIS(UITUT Macell, TI03TOMY ITPOBE/ICHUE UCCIICOBAHUN TI0 TIOITYYCHUIO
He(TSIHBIX Macell SBISETCS BaKHBIM M aKTYaIbHBIM [1].

E BeJeHHue. B HacTosIee BpeMsi Ha MUPOBOM PBIHKE ITPOMCXOANT U3MEHEHUE Kaue-
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Hedtsable Macna sSBISIOTCS MPOLYKTOM CHIPOH HE(TH, BKITIOYAIOIIUM BBICOKOMOJIE-
KyJIsIpHBIE TTapaduHbl, HAQTEHBI U apOMATHUECKUE COSTMHEHHSI. DTOT Kilacc HedTenpo-
JYKTOB UTPAET BAKHYIO POIIb B OKCILTyaTallly JIBUTAaTeIel MAIlH 1 aBTOMOOWIICH, CBOJIS
K MUHIMYMY TpEHHE, YMEHbIIIasg U3HOC, 3alUIIas OT KOPPO3UH, YITydIas TepPMETH3AINI0
U paccenBas Teruio. Macia ObIBafOT MHHEPAIHHBIMI, CHHTETHIECKIMH, TTOTyCHHTETHYIE-
CKUMHU U OuopasnaraeMbIMA. MUHepalibHbIE Maciia MOJTy4atoTCsl IPU mepepadoTKe ChIPOi
He()TH U IIMPOKO HCIIONB3YIOTCS Oyiaroaps CBOei SKOHOMHUYECKON 3PPEKTUBHOCTH H
aJIeKBaTHBIM XapakTeprcTHkaM. CHHTETHUECKHE Macia pa3padaThIBAIOTCS M3 XUMUYECKIX
COeIMHEHNH U 00eCIIeYnBaIOT MPEBOCXOIHbBIE XapaKTEPUCTHUKH, B TO BPeMsI KakK IT0JTy-
CHHTETHYECKHE Maciia MOIyqaloT MyTeM CMEIINBAaHNS MHHEPAIbHBIX 1 CHHTETHYECKHUX
Maceln. bropasnaraembie Macia MPOU3BOASTCS U3 MPUPOIHBIX UCTOYHUKOB U SBIISTIOTCS
SKOJIOTUYECKH YUCThIMHU [2-3].

B ycnoBusix cOBpeMEHHOT0 3Tara HHyCTpHaIbHO-WHHOBAIIMOHHOTO pa3BUTHs Pe-
cnyonuku KazaxcraH ofHOHM U3 IPUOPHUTETHBIX 3a/1a4 BBICTYNaeT ()OPMUPOBAHUE U pea-
JU3aIMA TEXHOJIOTHYECKHUX PEIIeHUH, OpPUEHTHPOBAHHBIX HA IepepabOTKy YIIIeBOAOPO/I-
HOTO CHIPBSI ¢ YUETOM €T0 KaudeCTBEHHOTO cocTaBa. OcoOyIo akTyaTbHOCTh MPHOOpETaeT
pa3paboTKa 1 BHEJPEHUE aIalITHPOBAHHBIX K OTEUECTBEHHOW CHIPhEBOM 0a3e TEXHOIO-
T'Hid, 00€CTICYNBAIONIUX TITYOMHHYIO MTEPepPadOTKY TSHKENBIX, BASKHX U BBICOKOCEPHHUCTBIX
He(Tel ¢ LebIo MOTYYESHHUS HE TOJIBKO MOTOPHBIX TOTUTUB, HO U BBICOKOKa4€CTBEHHBIX
MUHEpPaJIbHBIX Macel.

Crienyer OTMETHTB, 4TO JICHCTBYIOIINE HedTernepepadaThiBaronye 3aBojbl Kazaxcrana
(YHKIIMOHUPYIOT ITPENMYIIIECTBEHHO 10 TOIUIMBHOMY BaPHAHTY, YTO OOYCIIOBIMBAET OTpa-
HUYEHHOE HCTIOTb30BaHNE MMOTEHIIHANA YIIIEBOJJOPOIHOTO CHIPhs. B wacTHOCTH, HEmoorie-
HHUBACTCS COAEPIKaTesIbHOE pa3HooOpaszue HedTel, BKIIIoYarolee 3Ha9YUTeIbHbBIC 00bEMBI
MacJSIHBIX U napaMHOBBIX KOMIIOHEHTOB. Kak ciencTBue, HaOMoaaeTcs moHast HMIIOp-
TO3aBHCHUMOCTh B CETMEHTE CMa304HBIX MaTepPHAaJIOB, COPOBOXKIaeMasl CyIECTBEHHBIMHU
BaJIIOTHBIMH U JIOTHCTUYECKUMH H3/IEP’KKaMH, YTO HETAaTUBHO OTPAYKAETCS HA TEXHOJIO-
THYECKOU M SKOHOMHUYECKON YCTOWIMBOCTH HEe(TerrepepadbaThIBAIOIIEH OTPACIIH B IIETIOM.

Taxum 00pazom, HaydHO 000CHOBaHHAas TpaHchopMaIus nepepadaThIBaIOIIei HH-
(pacTpyKTypHI C IEPEXOIOM OT IPEUMYIIIECTBEHHO TOITMBHON MOJIEIH K KOMIUIEKCHOM
CXEMe M3BJICUCHHMSI M MCIIONB30BAHM LICHHBIX (Gpakuuil He(TH MPEICTaBIsET COOOM
HEOOXOMMOE YCIIOBHE TIOBBILICHNUS TITyOHHBI TEpepadOTKH, PaCIIUPEHNUSI BHY TPEHHETO
aCCOPTHMEHTA HE(PTEIPOIYKTOB U CHUKEHUSI 3aBUCUMOCTH OT BHEIITHHUX ITOCTABOK [4].

Pecnybnuka KazaxcTan pacmonaraet HCKIIOYUTENHHO IEHHBIMA PECYPCAMH JIJIS TIPO-
M3BOJICTBA Macell U napadruHOB, MPEICTABICHHBIMI He(PTbI0 MaHTBITIIAKCKOW TPYTITTHI
(Y3ennckoe, XKetbrbatickoe MecTopoxkaeHus), KyMkonbckoit HEQThIO, a TAKKE CHIPbEM
OMOuHCKOTO pernoHa. [loBbieHHas 3EeKTHBHOCTh CO3/IaHMs Macio0IoKa Ha Oa3e rie-
pepaboTKH ykazaHHBIX He(dTeil 00ycIoBIeHa PIIOM KII0YeBBIX (pakTopoB. B nx yncne
CJIElyeT BBIICIUTH HEOOXOAMMOCTh ITYOOKOH 1epepaboTKH yIIIEBOAOPOIHOTO ChIPhS B
IIETITX UMITOPTO3aMEIIEHUS ChIpOoil He(PTH MPOMYKTaMH ¢ BBICOKOH TOOABICHHONW CTOH-
MOCTBIO, BBICOKOE COZIEpKaHNe MACIISTHBIX U Tapa(WHOBBIX (PPaKIHiA B UCXOTHON Hed-
TH, a TAK)KE BBIPAXKEHHBIN e(DUIUT MPOILYKIIMH MaclIo0I0OKa Ha BHYTPEHHEM pPBIHKE [5].

Ha cerognsiiiamii nens Ha Tepputopun PecriyOnnku Kazaxcran oTcyTcTByeT co0-
CTBEHHOE MPOU3BOJICTBO CMa30YHBIX Macell, B pe3yJibTare 4ero Bech 00bEM TOTpeOIIs-
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eMOl MIPOIYKIUH UMIIOPTHPYETCS, YTO COIPSIKEHO € CYHIECTBEHHBIMU (DMHAHCOBBIMU
3aTparaMu Ha ee MPUOOPETeHNE U TPAHCTIOPTHPOBKY[4].

[To umerommMcst OlIeHKaM, eKeroiHasi IOTPEOHOCTh BHYTPEHHETO PhIHKA B CMa304-
HBIX Marepuanax cocrasisieT nopsiaka 600 Teic. T. B rox U JEMOHCTPUPYET YCTONUUBYIO
TEHJCHLIUIO K POCTY B CBS3M C Pa3BUTHEM TPAHCIIOPTHOM HH(PACTPYKTYpPbl, yBEIUICHH-
€M YHCIIa SHEPTETHIECKUX OOBEKTOB U PACIMPEHUEM IPOMBIIUICHHOTO CEKTOPA CTPAHBI
[3]. PocT moTpeObHOCTH B MOTOPHBIX TOIUIMBAX U CMa304HBIX MaTepHalaX B COUCTaHUH
C HaJIMYHEM B pecItyOlIMKe YHHKaIbHOTO 10 COCTABY YITIEBOIOPOAHOTO CHIPhS 00yciaB-
JIMBAeT HEOOXOAMMOCTh PA3BUTHS IPOIIECCOB IITyOOKOH IepepaboTKu|[6].

Paborarormme B Kazaxcrane kommanmu «HILL Corporation LLP» (IIIsmvkenT), Cemumaa-
trHCKui 3aBox Maced, (Cemeit), TOO «9Booiin Kazaxcramy» (I1asionap), « LUKOIL Lubricants
Central Asia LLP» (Anmarsl), TOCTPOMBILIE 3aBOABI I10 KOMIIAYHANPOBAHUIO TOBAPHBIX CMa-
304HBIX Macedl, 10 CYTH SIBIISIFOTCS TIPOM3BOICTBEHHO-JIOTUCTUYECKUMU KOMILIEKCAMH.

B Poccuiickoit @epepanmn 96,5 % 6a30BbIX Maced U3 001Iero 00béMa ux Mpou3-
BOJICTBA TIOJTyYaIOT IPEUMYIIIECTBEHHO METO/IaMH KCTPAKIIMOHHON OYMCTKH BaKyyMHBIX
JUCTUIUIATOB U JenapaduHU3aluy pa@UHATOB CEJIEKTUBHBIMU pacTBoputesiMu. [Ipu
3TOM JIMIIb OKOJIO ITOJIOBUHBI NPEANIPUATHI OCHAILICHBI 3aBEpIUAIOIICH CTaguel THApPO-
JIOOYMCTKH Ha CTAllMOHAPHOM KaTaJIUTUYECKOM cJIo€ B ycTaHOBKax tuna ['-24[7-10].

MupoBasi TeHIEHIUS B Pa3BUTHH TEXHOJIIOTUH POU3BOJICTBA 0a30BbIX Macel Ha-
NpaBjieHa Ha UCIIOJIb30BAHUE MPOLECCOB TITyOOKOM THIPOKOHBEPCHH CEPOCOACPIKAIINX
COEAMHEHNH, TAKMX KaK THPOOYUCTKA, THAPOKPEKUHTa, TuApoaenapapunauzammsa|11-12].

MarepuaJibl 1 METObI HCCJICIOBAHUS

J7st u3y4yeHus: BO3MOKHOCTH IIPUMEHEHHS COBPEMEHHBIX I'MAPOKATATUTUIECKUX IPO-
LIECCOB VISl TOTYYCHHUS CMa304YHBIX Macell Ha ATbIpayCcKoM He(TenepepadaThIBatoIeM 3a-
BOJIC HAMH OBLT HICCIIEZIOBAaH Ma3yT, 0TOOpaHHbIM Ha ycTtaHoBke DJIOY-AT-2  (mabdauya I).

Tabnuua 1 — MNokasaTenu kayecTBa Ma3yTa

(o]

ﬁ_/n HavmeHoBaHMe nokasaTens 3HaueHune

1 [MnoTtHocTb Npu 20 °C, Kr/m3 897,3

2 CopeprkaHue cepbl, % macc. 0,406

3 KokcyemocTb, % macc. 5,7

4 [pynnoBon xummnyecknm coctas, % macc.:
- napaduHo-HadpTEHOBbLIE YINEBOA0POAbI 64,3
- Ierkne apomMaTmnyeckmne yrinesogoponbl 8,0
- CpeHve apoMaTnyecKue yrneBoaopoabl 3,2
- TAXKeJble apoMaTUYeCcKme yrneBogopoabl 10,7
- CMOJ1bl 10,0
- achanbreHbl 3,8

W3 aToit TabMUIIB BUAHO, YTO CEPBI B Ma3zyTe comepkutcs B kommdaecTse 0,406%,
KOKCyeMOocThb cocTaBisieT 5,7%. C momorrsio xpomarorpada "Ipaanent-M" Opu1 omipe-
JICJICH IPYIMOBO KOMIIOHEHTHBIN COCTAB UCCIETyEeMOr0 Ma3yTa.

HUccnenyemplit oOpa3zer Ma3yTa ObLT OJBEPTHYT IIEPETOHKE JUIS TOTYUYCHHUS JTOTION-
HUTEJILHOTO KOJIMYECTBA CBETIBIX (Dpakinii, pe3yJabTaThl ONBITOB IPUBEACHBI B mabiu-
yax 2 u 3.
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Tabnuya 2 — Beixoabl NpoayKToB (hpakLMOHMPOBaHUA Ma3syTa

Ne n/n HanmeHoBaHMe nokasartens Bbixop, % macc.
1 IunzenbHas dpakuma (225 — 360 °C) 11,3
2 BakyymHbii razonsb | (360 — 420 °C) 14,7
3 BakyymHbI rasonsb Il (420 — 480 °C) 21,6
4 lyopoH (>480 °C) 52,4

W3 nonydeHHBIX pe3yJIbTaToOB BUIHO, UYTO MPH (PPaKIIMOHUPOBAHUH Ma3yTa MOKHO
MTOJTYYHUTh JOTIOTHATENFHOE KOTMYSCTBO TU3EIBHOM (DPAKITIH, BRIKUIIAIOICH B HHTEPBAJIC
225-360°C, B xonnyectse 11,3%, BAKyyMHOT'O ra30ijisi, BRIKUIIAOIIETO IPU TEMIIEPATYPE
360-480 °C, 36,3 % wu rynpona otrousiercs 52,4%.

Tabrnuya 3 — Xapaktepuctuka gusenbHou pakumm

Ne n/n HavmeHoBaHVe nokasaTensa 3HaueHne
1 MnotHocTtb npu 20 °C, Kr/m3 835,2
2 CopeprkaHue cepbl, % macc. 0,163
3 Baskoctb npu 20 °C, cCr 7,9
4 TemnepaTypa 3acTbiBaHus, °C 7
5 @OpaKLMOHHbIN cocTaB, % 06.

- Hayano Kunenms, °C 225
- 10 % Bbikunaet npwu °C 261
- 30 % Bbikumnaet npwu °C 284
- 50 % Bbikunaet npwu °C 304
- 70 % Bbiknnaet npu °C 321
- 90 % Bbikunaet npwu °C 347
- KOHel, KuneHus, °C 361

AHanmM3 BaKyyMHBIX Ta30iiielt (mabauya 4) mokasza, 9To BCE OHH COEp KaT MHOTO
napaduHO-Ha(QTEHOBBIX YIIIEBOIOPOIOB, KOTOPHIE, KaK MPaBUIIO, 00Ia1al0T XOPOITUMH
BSI3KOCTHO-TEMITEPATYPHBIMU CBOMCTBAMH.

Tabnuya 4 — XapaktepucTuka BaKkyyMHbIX rasonnemn

Ne ) Q6pasLibl
n/n HavmeHoBaHue nokasaTenen BI-1 BI-2 BI-1+Bl-2
1 MnotHocTb Npu 20 °C, Kr/m? 855,2 875,1 866,6
2 CopfepaHue cepbl, % Macc. 0,241 0,282 0,261
3 BsizkocTb, cCr
-npwu 50 °C 12,02 He Teyet 19,08
-npwn 100 °C 3,58 7,63 5,27
4 Temnepatypa 3acTtbiBaHus, °C 35 44 42
5 [pynnoBon xummnyeckmni coctas, % macc.:
- napaduHo-HapTEHOBbLIE YrNEBOAOPOAbI 84,3 78,2 82,3
- IerK1e apoMaTnyecKkme yrneBogopoabl 3,5 6,2 3,8
- CpefHMe apomaTmyeckme yrnesogopogbl 4,1 3,5 4,3
- TAXKesIble apomaTnyecKme yrneBogopogbl 49 7,1 59
- CMOJbI 3,2 5,0 3,7
- achanbTeHbI 0 0 0
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Pe3ynbrarbl u 00cy:kaeHne

HenapaduHuzanys sSBIsSeTCs HEOTHEMIIEMOH YacThi0 HEPTAHON MPOMBIIUICHHOCTH,
I1I03BOJISIET KOHTPOJIHUPOBATH HE TOJIBKO TEMIIEPATYPY 3aCThIBAHUS, HO U TEPMHUYECKYIO
CTOMKOCTB, & TaKXke BA3KOCTh — KITFOUEBOU IMapaMeTp I cMa30uHbIX Macen [13]. Ha
BTOPOM 3Talle UCCIIeIOBaHNI OBLTH MTPOBEIEHBI SKCTIEPUMEHTHI 110 JeTnapauHu3aIuu
BaKYyMHBIX T'a30HIIEH C [IENBI0 OICHKH Ka4ecTBa MTOTyYaeMbIX 0a30BbIX Macen. J[is atoro
ObUIM BHIOPAHBI BAKYyMHBIC Ta30/IH, MOy4eHHbIe 13 Ma3dyTa AHIT3. OnbIThl MpoBOAMIH
pu TeMIieparype GuibTpalyu paBHoi Munyc 27°C, KpaTHOCTh pa30aBJICHUS PacTBOPH-
teneM (cmech Toiyona u MOK) razoiins cocrapisa 4:1 Ha cTaauu KPUCTAIUTH3AITUN U
1,5;1 na cragun ipoMbIBKH[ 14-15]. Pe3ynbTarhl ONBITOB CBENIEHBI B mabauy) 5.

Tabnuuya 5 — Bbixogbl NPOAYKTOB AenapamHM3aummn U XxapakTepucTuka macern,
BbleNeHHbIX U3 BaKyyMHOro ra3oins, Bbikunarowiero B npegenax 350-500°C

MNokasatenn 3HaueHue
1. Bbixoabl, %
-nenapadrHMPOBaHHOIo Macna 70
-rava 30

KauecTBeHHasn xapaKTepucTunka macesn
BaskocTtb macna:

-npn 100 °C, cCr 6,0-6,2
-npn 40 °C, cCr 42 - 43
VIHgeKc BA3KOCTU 83 - 86.
Temnepatypa 3acTbiBaHus, °C MUHYyC 12

KayecTBo rava
Temnepatypa nnaeneHus, °C 48 - 52
Copep»xaHue ocTaToyHoOro macna, % 20-22

Henapaduamzanust Bakyymuoro razoiit TOO AHII3 gaer nemapaduHn3npoBaHHBIC
Macia co CpeIHUMU 3HAYCHUSIMU UHIEKCA BSI3KOCTH 83-86.

B o01e#t TexHOIOrHYeCcKoi cxeMe POU3BOICTBA 0a30BbIX MaCell THIPOTC€HU3AIIH-
OHHBIC MTPOLECCHI, KaK MPABUIIO, 3aMEHSIFOT CEJICKTUBHYIO OYHUCTKY, OHU HE TPeOyIoT CO-
OTBETCTBYIOIIEH NPEIBAPUTEIBHON MOATOTOBKHU CHIPhSL.

B cnenyroleii ceprun 3KCIIEPUMEHTOB ObUIH MPOBECHBI OIBITHI 10 KaTaIUTHYE-
CKO# THnpoaenapadUHU3AINN BaKYYMHOTO Ta30MIIs, Pe3yIbTaThl KOTOPBIX MTPUBEICHBI
B mabauye 6.

Pesynprarel aHanm3a IpoyKTOB KaTATUTHYECKOHN rUipoienapaiHI3aNN BAKYyM-
HOTO Ia30MJIs OKA3bIBAIOT, YTO BBEIXOAbl MACJISHOIO JUCTHILIATA cocTaBuiao 79,5 %,
MIPUYEM TIPU 00JIee )KECTKUX YCIOBUAX TUApOCTapapuHU3aMK ObLIO TOIYYCHO JIeTa-
pahUHUPOBAHHOE MACJIO ¢ OOJIee YIYUIICHHBIMU TIOKA3aTEIIIMU 110 HHJIEKCY BI3KOCTH U
TeMITepaType 3aCThIBAHHUS.
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Tabnuya 6 — Pe3ynkraThbl npoBeAeHUs nNpoLecca katanutuyeckon rugpoaenapacHusanmm

Mokazatenn 3HauyeHune
Bbixopabl, %
--ra3 3,5
- nerkue ¢pakuum (go 360 °C) 17,0
- Ierkoe macJsio 30,0
- LeneBoe Macso 49,5

KauyecTBeHHasA xapakTepucTrKa NErkoro macsa
BaskocTb macna:

-npn 100 °C, cCt 2,1
-npn 40 °C, cCr 6,9
MHpeKkc BA3KOCTU 101
TemnepaTtypa 3actbiBaHus, °C MUHYC 46

KauecTBeHHas xapaKTepuCcTuKa LiesieBoro Mmacsa
BaskocTb Macna:

-npn 100 °C, cCt 4,5
-npn 40 °C, cCr 18,5
MHpeKc BA3KOCTU 136
TemnepaTtypa 3actbiBaHus, °C MUHYC 21

3akJiroueHHe U BBIBOJBI

HUckimouenne mpoueccoB (pU3NUECcKOro pa3uesieHns Mo3BosieT H30eKaTh MOTyUeHUS
MAaJIOLEHHBIX TTOOOYHBIX MPOAYKTOB, HATIPHMED, KOHIIGHTPATOB TSHKEIIBIX apOMaTHYESCKUX
YIJIEBOZIOPOIOB U cMOJI. Bee moOGouHbIe TPOTYKTHI THIPOTCHH3AIMOHHBIX TIPOIIECCOB
MAacCJISTHOTO HalpaBlIeHUs HaXOAAT KBaIU(HULINPOBAaHHOE IIPUMEHEHNE. BbIcokuil BbIXox
Macesl ¥ Ka4eCTBO OCHOBHBIX M ITOOOYHBIX MPOIYKTOB 00€CIICUNBAIOT SKOHOMHUYECKYIO
3¢ (EeKTUBHOCTH ITHX TPOIIECCOB.

Takum 00pa3om, NOIyYeHUE CIIEUAIbHBIX CMa30YHBIX Maces MO CXeMe C UCTIONb30-
BaHMEM TEXHOJIOTHH KaTaTUTHUECKON TUIpoeniapapuHI3AIIH TO3BOJISIET HaM MOTYYHUTh
BbICOKOMHEKCHBIE Macia (MIB=136). B nienom pe3ynsraThl OnbITOB 1O enapapuHU3aniu
Y KaTaJIMTHYECKON ruapoaenapapuHU3auuy BaKyyMHOTO Ta30iis, II0dy4aeMoro Ha ATeIpa-
yckom HII3, cBHAETENBCTBYIOT O TOM, UTO TaKasi HepepadoTKa OCTAaTOYHOTO YIVIEBOAOPO/I-
HOTO CBIPbS, IOMUMO OTIIMYHBIX 0a30BBIX Macel, MO3BOJISACT MOTYUUTh JOTIOJTHUTEILHOE
KOJIMYECTBO CBETIBIX (PPAKLHUI, TEM CaMbIM PACIIMUPUTH ACCOPTUMEHT HEPTENPOIYKTOB
Ha 3aBOJIE, ¥ CYIIECTBEHHO YIIIYOUTh nepepaboTKy He()TH 10 IPEANPUSTHIO B 1eioM. €3
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