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A. H. Ocesuu, M. A. Tumowmkuna

Beaopycckuit rocyAapCTBEeHHBII TEXHOAOTHYeCKuit yHuBepcuTet (T. MuHCK)

3AKOHOMEPHOCTH JIECTPYKTUBHOM ITEPETOHKU CMECEN AC®AJIBTA U
PAIICOBOI'O MACIJIA

W3yueHo BiusiHHE M00AaBOK pPArCOBOTO Macjia Ha BBIXOJ, COCTaB M XapaKTEPUCTUKU MPOIYKTOB
NECTPYKTUBHOM TMeperoHKu acdanbra jAecanbTU3aldu. YCTAHOBJIEHO M3MEHEHHE MeXaHH3Ma
TEPMHUYECKOI0 KPEKHHIa TPUIJIMLIEPUIOB JKUPHBIX KHUCIOT B IPUCYTCTBHM YIiieBoAopoaoB. Ilokazana
BO3MOKHOCTb ITOJIy4E€HHS! YTII€BOJAOPOIHBIX MOTOPHBIX TOIUIMB U3 PACTUTENBHBIX Macel B ycnoBusax HII3
C UCTIOJIb30BaHUEM TEPMOJIECTPYKTUBHBIX IPOLIECCOB NEPEPaOOTKU TSHKEIBIX HE(PTIHBIX OCTATKOB.

KiroueBble cjoBa: HedTsSHBIE OCTAaTKH, pPACTUTEIBHOE MAacio, TEPMHUYECKUIl KPEKHHT,
YIII€BOAOPOAHOE OMOTOIIIIUBO.

The effect of rapeseed oil addition on the yield, composition, and properties of products of
destructive distillation of asphalt from deasphalting operation is studied. The mechanism of thermal
cracking of fatty acid triglycerides is shown to change in the presence of hydrocarbons. The feasibility of
producing hydrocarbon motor fuels from vegetable oils under refinery conditions by thermal cracking of
heavy petroleum resids is demonstrated.

Key words: petroleum resids, vegetable oil, thermal cracking, hydrocarbon biofuel.

10. B. Maxkcumyk, A. @. Byznak, B. C. Kpyk, 3. A. Aumonosa

Beaopycckuii rocypapcrsennsiit yausepcuter, HUU dpusnko-xumudeckux npobaem (r. Munck)

PEOJIOTMYECKHE XAPAKTEPUCTUKH MA3YTCOIEPXAILMX TOIIMBHLIX CMECEM
C bBUOJJOGABKAMMU. YACTD 2. BUOJJOBABKM HA OCHOBE METHJIOBBIX 5®HPOB
PAIICOBOI'O MACIJIA

B wuntepBane temmneparyp 20-80°C wuccienoBaHbl PEOJIOTUYECKUE XAPAKTEPUCTHKUA MaszyTa,
BOJIOMAa3yTHBIX dMYIbCUH M UX CMECEe C HEKOHIUIIMOHHBIMH METWJIOBBIMH d(UPAMH KHUPHBIX KHUCIOT
(MDXK) pancoBoro macna. ¥YcraHosneHo, uto qo6asinenue 1-10% MOXKK cHuxkaer BI3KOCTh Ma3yToOB
M100 na 12-73%, no6asnenue 1-3% MDXKK cHmKaeT BSI3KOCTh BOJOMA3yTHBIX dMYIbCUi HA 15-65%.
[Tokazana 3¢ GeKTUBHOCTL HcCHoJMb30BaHUs OnomobaBok MOXKK wu  pamcoBoro macma s
MoauHUIMPOBaHUS OOBOTHEHHBIX Ma3yTOB.

KiaroueBble cjioBa: AWHAMHUYCCKas BA3KOCTh, Ma3yT, BOOAOMAa3yTHBIC OMYJIbCUU, METUIIOBLIC 3(1)I/IpI)I
JKUPHBIX KUCJIOT, paliCOBOC MACJIO, PCOJIOTMUCCKHUEC XapPAKTCPUCTUKH.

The rheological properties of residual fuel oil, water—residual fuel oil emulsions, and their blends
with off-grade methyl esters of fatty acids (MEFA) of rapeseed oil are studied in the 20-80°C range. It is
demonstrated that addition of 1-10% of MEFA reduces the viscosity of residual fuel oil of the trademark
M100 by 12-73% and addition of 1-3% of MEFA reduces the viscosity of water—residual fuel oil
emulsions by 15-65%. Use of MEFA bioadditives and rapeseed oil is shown to be effective for
modification of water-containing residual fuel oils.

Key words: dynamic viscosity, residual fuel oil, water—residual fuel oil emulsion, methyl esters of
fatty acids, rapeseed oil, rheological properties.

A. @. Bunvoanos, H. I. baxcuposa, A. M. Maszapos, O. H. /[mumpuuenxo,
B. III. lllasaxmemosa, B. H. Ilepun

OAO «BHHNHMYC», OAO «I'asmpomue¢1s-OHII3»



OIIBIT SKCIIYATAIIMM YCTAHOBOK OYUCTKH BYTAH-BYTUJIEHOBOU ®PAKIINU
N CTOYHLBIX BOJA OT COEJUHEHMU CEPBI HA OMCKOM HII3 C UCITIOJIbB3OBAHUEM
I'OMOT'EHHOI'O U TETEPOI'EHHOI'O KATAJIM3ATOPOB

[IpuBeneHbl  AaHHBIE,  CBUACTEILCTBYIOIIME 00  yCHNEHNIHOW  OSKCIUTyaTauMu  OJoka
JeMepKanTaHu3auuu OyTaH-OyTHUICHOBOW (pakiMu CeKIuH razodpaxiuonupoBanus ycranoBku KT-1/1
n Oloka JeMepKanTaHW3aIluu HEMpPEeNeTbHOW «TOJIOBKH» cTabmiau3anmuu  (peduirokca) CeKIHUH
ra3004UCTKM U Ta3opa3/iejeHUsl YCTAHOBKM KaTaiuTudeckoro KpekuHra 43-103. B mponecce
JeMepKaNnTaHu3allui pereHepalrs pacTBOpa IIENOYM OCYIIECTBISETCS ¢ MPUMEHEHHEM T'OMOTE€HHOTO
karanuszaropa MBKA3. Ha npakTuke q0Ka3aHbl OUYEBUAHbBIC IPEUMYIIECTBA TOMOT€HHOTO KaTalu3aropa
NBKA3 Han rereporeHHsiM kaTanuzaTopoM Mapku KCM B mpolieccax geMepKanTaHW3alUu JIETKOTO
YIIEBOAOPOAHOTO ChIPhsl M OKUCIUTEIBHOM OUMCTKH CEPHUCTO-IIETOYHBIX CTOKOB.

KiroueBbie cioBa: OyraH-OyTwmiieHOBas ¢pakuus, HENpeaelbHas «roJIOBKa» CTaOWIM3aIu,
CEpHUCTO-IIIENIOYHBIE CTOKH, MEpPKAaITaHbl, CyIb(UIbl, TUCYTbPHUIBI, eMEepKanTaHU3alUs, TOMOTeHHBII
katanuzatop UBKA3, rereporennsiii katanuzatop KCM.

Data attesting to successful operation of the butane-butylene fraction demercaptanizing unit of the
gas fractionating section of the KT-1/1 plant and the unit for demercaptanizing the nonlimiting stabilizer
overhead stream (reflux) of the gas purifying and gas fractionating section of the catalytic cracking plant
43-103 are reported. In the demercaptanization process, the alkali solution was regenerated using
homogeneous catalyst of the trademark IVKAZ. The obvious advantages of IVKAZ homogeneous
catalyst over heterogeneous catalyst of the trademark KSM were proved in practice in the processes of
light hydrocarbon feedstock demercaptanization and oxidative purification of sulfurous-alkaline effluents.

Key words: butane-butylene fraction, nonlimiting stabilizer overhead stream, sulfurous-alkaline
effluents, mercaptans, sulfides, disulfides, demercaptanization, IVKAZ homogeneous catalyst, KSM
heterogeneous catalyst.

A. A. Abuwes, C. X. 3acudynnun, B. JI. /lonzanos, B. A. Kpvinoes, A. H. Heuaee

ITepMckuit HaITMOHAABHBIN HCCACAOBATEAbCKUI IOAUTEXHUYECKUH YHUBEPCUTET,
000 «AYKOUMA-TIepmuedreoprcunTes>

JIOKAJIBHBIE XAPAKTEPUCTHUKHU I"'A30-XXUAKOCTHOI'O CJIOA B
CEKIIMOHMPOBAHHOM BAPBOTA’KHOM PEAKTOPE

[IpencraBineHbl pe3ynbTaThl AKCIEPHUMEHTAIBHBIX HMCCIEIOBAHUN JIOKAIBHBIX CBOWCTB Ta3o-
KUJKOCTHOM CHCTEMBl B CEKIMOHMPOBAaHHOM OapOOTa)kHOM peakTope. PaccMOTpeHbl paananbHbIe
npoduIn JOKAJIBHOIO Ta30COJCpPKAHUSA, YJCIbHOW MOBEPXHOCTH KOHTaKTa (a3, 4acCTOTHI CIEJOBAHUS
MYy3bIPHKOB Ta3a M CpPEeJHHE JUaMETPhl MY3bIPHKOB IPH PAa3JIMYHBIX PAcXOAax Ta3a U JKUAKOCTH U
reOMEeTPHUECKUX Tapamerpax peaktopa. CaeraHbl BBIBOABI O XapakTepe W NMPUYMHAX M3MEHEHUS ITHX
cBoiicTB. [lomydeHHBIE MaHHBIE WCIIOJIB30BAHBI IPU MOJCPHU3AIMU OKUCIUTEIBHBIX KOJOHH IS
npon3BojICcTBa HepTAHBIX 6uTYMOB B 000 JIYKOMJI-ITepMue(TeOprcHHTES»

KuoueBblie cjioBa: 0apOOTaXKHBINA KOJIOHHBIN PEakToOp, ra30Ccoiep)kKaHue, IMJIOMab TTOBEPXHOCTH
KOHTaKTa (a3, HePTAHOM OUTYM, OKHCITUTEIbHASI KOJIOHHA.

The results of experimental study of local properties of a gas-liquid system in a sectionalized
bubbler-type reactor are furnished. The radial profiles of local gas content, specific phase contact surface,
gas bubbles tracking frequency, and average bubble diameter at various gas and liquid flow rates and
geometric parameters of the reactor are studied. Conclusions are drawn regarding the pattern and causes
of variation of these properties. The derived data were used at OOO LUKOIL-Permnefteorgsintez to
upgrade oxidation columns for petroleum asphalt production.

Key words: bubbler-type column reactor, gas content, phase contact surface area, petroleum
asphalt, oxidation column.



C. C. Dugepemaoy, A. H. Ileneoso, X. JI. Pymmo
University of South Africa (Florida, South Africa),

Vaal University of Technology (Vanderbijlpark, South Africa)

NCCIIEAJOBAHUME PABOTHI JU3EJIAA HA METMJIOBOM 5®UPE MACJIA CEMSH 1IN
(Vitellaria paradoxa) 1 ET'O CMECAX C HEOTAHBIM AM3EJIbHBIM TOIIMBOM

[IpencraBneHbl CpaBHHUTEIbHBIE PE3yJAbTaThl MCCIEJOBAHUS COCTaBa OTPadOTaBIIMX Ta30B U
XapaKTepUCTUK PaOOThl OJHOIMIMHIPOBOTO AM3ENS Ha HE(PTSIHOM AU3EIBHOM TOIUIUBE, METHIOBOM
sa¢upe Macna ceMsH mu U ux cmecax B20, B50 u B75. [loka3zaHo, 4To yaenbHBIN pacxoj Ouommsens
BBIIIIE, YeM He(TsHOTO TOoruBa, a 3 dextuBHbi Tepmuueckuii KIIJl Beime mpu pabote ausens Ha
HepTssaom TormBe. Conepskanne CO u NO, B razax cropanus OMOJIU3ENs U €ro CMecei BhIIe, TOTAa
KaK BBIOPOCHI YTIIEBOIOPOIOB U ABIMHOCTH OOJIbIIE MPU CTOPAHUU HEPTIHOTO JU3EIHHOTO TOIINBA.

KiroueBble ¢ji0Ba: Macio CeMsH IIIA, METUJIOBBINA 3¢dup, au3enb, OMOAHM3ENb, XapaKTEPUCTUKH
JIBUTATEJSI, BRLIOPOCHI.

Comparative results of study of performance and emission characteristics of a single-cylinder diesel
engine run on petroleum diesel (D), shea butter methyl ester biodiesel (B), and their blends B20, B50, and
B75 are reported. It is shown that the specific consumption of biodiesel is higher than that of petroleum
diesel, but the effective thermal efficiency of the engine run on petroleum diesel is higher. While CO and
NO, emissions are higher for shea butter biodiesel and its blends, hydrocarbon (HC) and smoke emissions
are higher for petroleum diesel. No specific biodiesel blend exhibited superior engine performance and
emission characteristics in all cases. However, biodiesel parameters are comparable to diesel ones. Hence,
methyl esters of Vitellaria paradoxa can be used successfully in existing diesel engines, but this requires
further comprehensive tests.

Key words: shea butter, methyl ester, diesel, biodiesel, engine characteristics, emissions.

. B. Munopoos, I'. IIl. Ycmanoea, M. P. Axyoos, C. I. Akyoosa, I. B. Pomanos

WucrutyT opranudeckoit u pusmaeckost xumun uM. A. E. Ap6ysosa Kasarckoro nayunoro nearpa PAH

COITIOCTABUTEJIbHbBIN AHAJIN3 OKCTPAKHUMOHHBIX METOIOB BbIZIEJIEHIA
ITOP®NPUHOB N3 ACOAJIbTEHOB TAXEJION HEOTHU

[IpoBeneH COMOCTABUTENBbHBIM AaHANIN3 METOJOB OSKCTPAKIMOHHOTO BBIACICHUS HOPPHUPHHOB
MOJISIPHBIMUA PACTBOPUTENISIMU U CEPHOM KHUCIIOTOM M3 acalbTEHOB TsHKEIOW HE(TH C MOBBIILICHHBIM
collep)KaHWEM BaHausl. XpoMmarorpauuecKkoe pasjeleHHe 3KCTPAKTOB C IOCICAYIOUIMM aHAIN30M
nopGuUpUHOBBIX (pakiuii MeToaoM Y D-CreKTPOCKONHUU TO3BOJIMIIO OIPENEIUTh OCHOBHBIE THIIBI
OKCTParupoBaHHBIX MOpGHUPUHOB. [lokazaHa MEPCHEKTHBHOCTh METO/AA MOIYYEHHUS HOP(GUPHHOBBIX
KOHIICHTPATOB CEPHOKHUCIOTHONW 00paboTkoi acdanbTeHOB He(dTEll C TOBBIICHHBIM COJACPXKAHUEM
BaHa M.

KiroueBble cjioBa: HeTsiHbIE TOPGUPUHBL, SKCTPAKIUS, TSKeIble HeTH, BAaHAIUH, acaTbTeHbI.

A comparative analysis has been made of the methods of porphyrin extraction from high-vanadium
heavy oil asphaltenes using polar solvents and sulfuric acid. Chromatographic separation of the extracts,
followed by analysis of the porphyrin fractions by UV spectroscopy, helped determine the main types of
extracted porphyrins. The prospect of the method of getting porphyrin concentrates by sulfuric acid
treatment of high-vanadium petroleum asphaltenes is shown.

Key words: petroleum porphyrins, extraction, heavy oils, vanadium, asphaltenes.



K. A. Kapaébaee, B. M. Kanycmun, C. T. Tanawes, C. A. Cakuébaesa, b. 7K. Uckenoupoe,
I. K. Bumbemosa

FOsxno0-Kasaxcranckuit rocypapcrBenbiit yHuBepcuter uM. M. Ayesosa (r. Illbmmxent, Pecrybauxa
Kazaxcran),

PI'Y He¢ru v rasa um. M. M. I'ybxuna

MHTEHCUDPUKANMA ITPONECCA BAKYYMHOM JUCTWIISALUNA MA3YTA
KYMKOJIbCKOM HE®TU ITYTEM PEI'VJIMPOBAHU A ®A30BLIX IIE PEXOOB HEOTAHBIX
JUCITEPCHBIX CUCTEM

HccnenoBana  BO3MOXKHOCTh ~ WHTCHCH(MKAIMM  Tpoliecca  BaKyyMHOH  JAMCTHIUIALIUH
BBICOKOMapaMHUCTOrO0 Ma3zyTra KyMKoibckoil Hedtm (Kazaxcran) myreM peryiaupoBaHus (ha3oBBIX
1epexo/10B HEPTAHBIX ANCHEPCHBIX CHCTEM C MOMOIIBIO BBEACHHS B Ma3yT aKTUBHPYIOIIUX JOOABOK.
JlobGaBneHne K Ma3yTy CMOJIBI MUpoNM3a M ee (pakiuid, pasziuyaromuxcs (pakIUOHHBIM U
YTJIEBOJIOPOAHBIM COCTaBOM, MPUBOAMT K SKCTPEMAJIbHBIM U3MEHEHHSIM BBIXO/Ia BAKYYMHOTO Ta30Wisl U
CIOCOOCTBYET  3HAUUTEIFHOMY  YMEHBIIEHHIO TMPOJOJDKMTENBHOCTH — AucTWUIAnuH.  Hambonee
3¢ deKkTUBHOM sBIsSETCS 100aBKa MUPOKON (PpakiMy CMOJIBI MUPOJIN3a B KonnyecTBe 1% mac. Ha MasyT.

KiroueBble cjioBa: BakyyMHasi JUCTWJUIALUS, aKTUBUPYIOIIKE 100aBKH, HE(PTIHbIE IUCIIEPCHBIC
CHCTEMBI, PEryJINpOBaHue (Pa30BbIX MEPEXOI0B.

The feasibility of intensification of vacuum distillation of high-paraffin residual fuel oil from
Kumkol crude oil (Kazakhstan) by controlling phase transitions of oil disperse systems through injection
of activating additives into the residual fuel oil is investigated. Addition to residual fuel oil of pyrolysis
resin and its fractions, which differ in fractional and hydrocarbon composition, produces extreme changes
in vacuum gas oil yield and substantially contributes to shortening of distillation time. Addition of 1 wt.
% of wide pyrolysis resin fraction to residual fuel oil is highly effective.

Key words: vacuum distillation, activating additives, oil disperse systems, control of phase
transitions.

Xyuitun Yncyn, Xynyzyno Huno
Northeast Petroleum University (China)

INIACTOBOE MOJEJIMPOBAHME ITOBBIINEHNA OOOEKTUBHOCTU 3ABOJJHEHN A B
HN3KOITPOHUIIAEMBIX KOJUIEKTOPAX
2

UccnepoBano wmectopoxknaenne YSL (Kutail) ¢ NpOHHUIIAEMOCTHIO KOJUIEKTOpPA 10° MM’
paspabarbiBaeMoe 3aBofHeHUeM. [1o pe3ynbraTam mpeaBapUTEIbHON OLIEHKH ONTHMAalbHBIX OTHOLICHHUS
00BbEMOB 3aKayaHHON BOJBI M JNOOBITOM HepTH W OTHOIIEHUS HePTh : Bojga Obula pa3paboraHa
reoJIorn4eckas MoJieNlb, ¢ TOMOIIbI0 KOTOPOHl Ha OCHOBE YHMCICHHOTO MOJAEIUPOBAHUS ONPEAEIsUIN
TOYHBIC 3HAUEHHUsS YKa3aHHBIX OTHOIIEHWH. [IpenyoxkeHa TaKTHKa 3aBOJHEHUS HCCIEIYEMOTO
MECTOPOXKICHHUSL.

KiroueBble cj10Ba: 4YHCICHHOE MOJCIMPOBAHME, TAaKTHKA 3aBOJHEHUS, OTHOIICHHE OOHEMOB
3aKavyaHHOU BOJBI U JOOBITON HeTH, OTHOIICHHE HEPTH : BOMA.

A study has been made of the low-permeability YSL oil field in Daqing, China, with average
reservoir permeability of 10~ pm?” that has been developed by water flooding. Based on tentative
estimation of the optimal injected water to oil production volume ratio and oil to water ratio, we have
developed a geological model that allowed accurate determination of these ratios based on numerical
simulation. A water injection policy for enhancing oil recovery from the YSL oil field is proposed.

Key words: numerical simulation, rational injection policy, optimal injection to production ratio,
oil to water ratio.
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BBIAEJIEHWUE METAHA U3 I'A3A YI'OJIBHBIX INTACTOB IIOCPEACTBOM
I'MIPATOOBPA30OBAHUMA B ITPUCYTCTBUN TETPATUAPODYPAHA U
JOJELINIICYIJIb®ATA HATPUA

IIpennokeHa HOBas TEXHOJOTHMS BBIACIEHUS METaHa W3 KUCIOPOJCOJEPKALIEro ra3a yroJbHbIX
IUTACTOB TOCPEJACTBOM THAPATOOOpa30BaHUS M3 PACTBOPOB IPOMOTOPOB — TeTparujapodypaHa u
noaeunscynbdara HaTpusi. DKCIIEPUMEHTHI M0 BBIACIICHUIO METaHa U3 MOJEILHOTO ra3a MPOBOAWIH MPU
pa3sHOM HaudalbHOM JaBieHHMU. Kak MOKa3bIBAIOT pe3ysbTaThl, 00pa30BaHUE T'MIPATOB B NPHCYTCTBUU
TeTparuapodypaHa U KOHIEHTPHPOBAHHWE METaHa BO3MOXHBI npu Temmeparype 5°C u masnenun 0,3
MIla. Ilpu 3TOM KOHILIEHTpalus MeTaHa MOXXeT ObITh moBblmieHa ¢ 16,45 no 61,7%. Ilpu cHuxeHun
nasneHus ¢ 1 po 0,3 MlIla npu HEW3MEHHON TeMIlepaType CEJIEKTUBHOCTb BBIJEIEHHUS MeTaHa
BO3pacTaer.

KiroueBble cjioBa: THIpAThl, Ta3 YrOJbHBIX IUIACTOB, CEMapanus, MPOMOTOpP, TepMoOapUyecKue
YCIIOBHSL.

A new technology is proposed for separating or concentrating CH4 from oxygen-containing coal
bed gas via hydrate formation using tetrahydrofuran (THF) and sodium dodecyl sulfate (SDS) solutions
as promoters. The experiments on methane separation from a model gas, conducted at various initial
pressures, demonstrated that hydrate formation and methane concentration can be achieved at 5°C and 0.3
MPa in THF solution. The CH4 concentration can be raised from 16.45% to 61.7% by forming oxygen-
containing coal bed gas hydrate. If the pressure is reduced from 1 to 0.3 MPa, keeping the temperature
unchanged, the CH,4 separation selectivity improves.

Key words: hydrates, coal bed gas, separation, promoter, P-T condition.

A. A. Canoynax, B. A. Epwmosa, A. B. Canoynak

MoCKOBCKUIT FOCYAAPCTBEHHBI YHUBEPCHUTET IPHOOPOCTPOSHNS U HHPOPMATHKU

MATHATOKOHTPOJIb ®EPPOITPUMECEN B HE®TEIIPOJYKTAX: OLIEHKA
IMPEAEJIbBHON CKOPOCTHU B AHAJIM3ATOPE

OTMe4eHOo, YTO CYIIECTBYIOIINE METO/Abl MarHUTOKOHTpONA (heppornpumeceil B HedTenpoayKTax
HYX/Ial0TCSl B COBEPIICHCTBOBAHNH, B TOM YHUCII€ B 00OOCHOBAaHUM OIPaHMUYEHHUH CKOPOCTH IOTOKA IIPOOBI
B aHanmu3atope. Mcxoas U3 yHpoIIEHHOIO yCIOBUS KOHKYPEHLIMM MAarHUTHOW U TUAPOAMHAMUYECKOU
CHJI, TIOJTY4€HO BBIPAXKEHHE I OLIEHKH IIPEJIEIbHOTO 3HAUYCHHsI CKOPOCTH ITOTOKA IPOOBI B aHAIM3aTOPE.
BbisiBIIeHO, YTO CKOpOCTh MMapaOOJMYECKd 3aBUCUT OT OTHOWICHHWs pa3Mepa (eppouacTuubl K
PaCCTOSHUIO O UCTOYHUKA IOJII MATHUTHOM CHCTEMBI aHAJIM3aTOpa.

KiroueBblie cjioBa: ¢pepporpuMec, MarHUTHOE BBIJIENICHHE, CKOPOCTh TEUCHUS TPOOBI.

It is noted that the existing methods of magnetic monitoring of iron impurities in petroleum
products need refinement, including validation of the specimen flow rate limits in the analyzer. Based on
simplified condition of competition between magnetic and hydrodynamic forces, an expression has been
derived to determine the limiting specimen flow rate in the analyzer. It is shown that the rate depends
parabolically on the ratio between the iron particle size and the distance up to the source of the magnetic
system field in the analyzer.

Key words: iron impurities, magnetic separation, specimen flow rate.
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Kazanckwuit pusuko-rexuuueckuit uHCTuTyT MM. E. K. 3aBoiickoro KasHI] PAH,

Kazanckuit rocypapCcTBeHHBIN 9HepreTHYeCKUI YHUBEPCUTET

SIIP- U AMP-CIIEKTPOCKOIINA TPAHCOOPMATOPHOI'O MACJTA

3anucansl U IpoaHaIM3upoBanbl criekTphl JIIP B X-nuana3oHe 4acToT, a Takxe 'H, *Cu "0 IMP
CBEXKEro, OTpabOTaHHOTO M COCTAPEHHOTO0 B MOJEIBHBIX YCIOBUAX TPaHC(HOPMATOPHOTO Maciia MapKu
I'K. B cnekrpax DIIP oOHapykeHBI CHUTHAJIBI OT HMOHOB Er'’, Yb'', Fe’", Fe*" u Fe' B OKPYKEHHUU
KHCIOpOJa, a TaKxke Ti*" B OKpykeHuu cepsbl. IlokasaHo, 4TO 'H SIMP-crIeKTpOCKOIIHUSL  SIBISETCS
ObICTpbIM,  MHGOPMAaTUBHBIM W HAJEKHBIM  METOJIOM  OINpEENIEHUs  BIIAroCoJEp KaHUs
TpanchopmatopHoro Macna. [lomyueHHbIE pe3yabTaThl MOATBEpAMINM Oonbiryio 3¢ (eKTHUBHOCTH
npumenenust JIIP- u AMP-cnekTpockonuu s aHanm3a TpaHC(HOPMATOPHOTO Macia W KOHTPOJIS
IIPOLIECCOB, MPOUCXOIALINX IIPU €ro AeTpaialliy.

Kurouessbie cioBa: criekrpockomnus, JI1P, IMP, tpancopmaToproe macio.

EPR spectra in the characteristic frequency range and 'H, °C, and 'O NMR spectra of fresh, used,
and aged (under model conditions) GK grade transformer oil are recorded and analyzed. The EPR spectra
show signals from Er’’, Yb>", Fe*’, and Fe' in the oxygen environment and Ti’" in the sulfur
environment. It is shown that 1H NMR spectroscopy is a fast, informative, and reliable method of
determination of moisture content of transformer oil. The obtained data confirmed high efficiency of EPR
and NMR spectroscopy for analyzing transformer oil and monitoring its dehydration processes.

Key words: spectroscopy, EPR, NMR, transformer oil.

M. 1O. /lonomamos, /l. O. lllynaxkoeckas, I. Y. Apmyxamemosa, I'. P. Mykaeea

Y¢umckas rocypapcTBeHHAs aKaAeMHs 9KOHOMUKH U CepPBUCa

OLEHKA OU3NKO-XUMNYECKUX CBOIICTB YIJIEBOAOPOJHBIX CUCTEM T10
KOPPEJALIMAM CIIEKTP — CBOUCTBA U IIBET — CBOUCTBA

[TpemioskeHbl HKCHPECC-METObl OLEHKH (DU3UKO-XUMHUECKUX CBOMCTB MHOT'OKOMIIOHEHTHBIX
YIJIE€BOAOPOAHBIX CHCTEM Ha OCHOBE 3aKOHOMEPHOCTEH, CBA3BIBAIOIIMX (DU3MKO-XUMHUYECKUE U
ONTUYECKUE CBOMCTBA BEILECTB, — II0 KOPPEISALHUAM CIEKTp — CBOWCTBA M LIBET — CBOWCTBAa. B
pe3yabTaTe CTaTUCTHUYECKOW 0OpaOOTKM JaHHBIX MOKAa3aHO, YTO IMPEUIOKEHHBIE HKCIPECC-METObl IO
TOYHOCTH HE YCTYMAIOT OOIEHPUHATHIM METO/IaM HCCIIEIOBAHUS.

KitoueBble cjioBa: yrieBOJOPOJHBIE CHUCTEMBI, KOKCYEeMOCTb, CpEIHSAS MOJIEKYJsIpHas macca,
SHEPTHUs AKTUBALIMH BSI3KOTO TE€UECHUSI, OTHOCUTENbHAS TUIOTHOCTH, [IBETOBBIE XaPaKTEPUCTUKH.

Express methods are proposed for determining the physicochemical properties of multicomponent
hydrocarbon systems based on principles correlating physicochemical and optical properties of
substances, i.e., based on spectrum—properties and color—properties correlations. Statistical data
processing results show that the proposed express methods are not inferior to conventional investigation
methods in accuracy.

Key words: hydrocarbon systems, coking capacity, average molecular weight, viscous flow
activation energy, relative density, color characteristics.



