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/l. B. Onuwenxo, B. I1. Pesa

AanbHeBocTOUHBII PepeparbHblil yauBepcureT (r. BAapusocTok)

[IPUMEHEHUE MHOT'OCJIOMHBIX YTJIEPOJHBIX HAHOTPYBOK,
COOPMUPOBAHHBIX U3 PACTUTEJIBHOI'O CbIPbS, B KAYECTBE COPBIIMOHHbIX
KOHTEMHEPOB VI AKKYMVJIMPOBAHUMA BOAOPOJA

MHoOroCoiHbBIE  YIJIEPOJHBIE HAHOTPYOKH, TIOJyYEHHBIE MHUPOJUTHICCKON 00paboTKON U
MEXaHOAKTUBALMEH aMOpP(HOro yriepoja, CMHTE3MPOBAHHOTO M3 PAa3IMYHOTO PACTUTEIBHOTO CHIPbS,
OTJIMYAIOTCST BBICOKOW COpPOIIMOHHOM €MKOCTBIO TI0 OTHOIIEHWI0O K Bojopoxay. HccimemoBana
MHUKPOCTPYKTYpa aMop(HOro yriepoja M HaHOTPYOOK. BBIBIEHO BIMSHHE TNPOJODKUTEILHOCTH
MEXaHOAKTHUBALIUU U PeXKUMa HACBIIIEHUS BOJAOPOJOM Ha COPOLIMOHHYIO €eMKOCTh HAHOTPYOOK.

KiroueBble ci10Ba: pacTHTENIbHOE CBIPbE, MUPOJIN3, aMOP(HBIA YriIepoJ, MeXaHOAKTHBALHS,
MHOTOCJIOIHBIE YTJIepOIHbIE HAHOTPYOKH, COPOIIMOHHAS EMKOCTh, AKKYMYJIHUPOBAaHUE BOJIOPOAA.

Multilayer carbon nanotubules produced by pyrolysis and mechanoactivation of amorphous carbon
synthesized from various plant materials are distinguished by high hydrogen sorption capacity. The
microstructure of amorphous carbon and nanotubules is studied. The duration of mechanoactivation and
hydrogen saturation conditions are shown to affect the sorption capacity of nanotubules.

Key words: plant materials, pyrolysis, amorphous carbon, mechanoactivation, multilayer carbon
nanotubules, sorption capacity, hydrogen storage.

Kummudgon Ilpomou, 3apanonz Bumuocanm

Chulalongkorn University (Bangkok, Thailand)
[TOJIYYEHUE BUOTOITJINBA TTMPOJIN30M TPABBI UMITEPATHI ITUJIMHJIPUYECKOM

HccnenoBan TepMUUYECKUI MUPOINU3 TPaBbl UMIIEPAThl UMIHHApUYecko (Imperata cylindrical) npu
temnepatypax 400, 450 u 500°C. N3ydeHO BIWSHUE TEMIIEpAaTypbl Ha BBIXOJ TBEPIOrO, >KUIAKOTO U
ra3o00pa3HOro MPOAYKTOB MUpoiu3a. MakcumanbHbiii BbIXOJ (33,67%) KHIKOTO MPOayKTa —
ouorormBa obecrieunBaercs npu temmeparype S00°C. BUOTOMIMBO COAEPKHUT KUCIOPOACOAEPKAIINE
COCIMHEHHUSI C TUIPOKCUIBHBIMH W KapOOKCWIBHBIMHU Tpymmamu: (enon, 2,6-aumerokcudenon, 2-
MeTokcudeHo, 2-MeTrideHo, 4-3Tun-2-MeTokcu(eHo u ap.

KiroueBble cjioBa: nuponu3, buomacca, ummepaTa HMIMHAPUIECKas, OMOTOIINBO.

This work examines thermal pyrolysis of cogon grass (Imperata cylindrical) for synthesis of bio-oil
at 400, 450, and 500°C. The effect of temperature on the yield of solid, liquid, and gaseous pyrolysis
products is studied, and the chemical composition of the bio-oil obtained is analyzed. The yield of liquid
product (bio-oil) is maximum (33.67%) at 500°C. The bio-oil contains compounds having hydroxyl and
carboxyl groups, especially phenols (phenol 23.78%, 2,6-dimethoxyphenol 12.4%, 2-methoxyphenol
3.13%, 2-methylphenol 4.87%, 4-methyl-2-methoxyphenol 3.24%, etc.).

Key words: pyrolysis, cogon grass, heat transfer, oil yields, functional groups.

P. Aooyapaxman, H. Cedbacmun
Koya University (Kurdistan region, Iraq),

Teesside University (UK)

BJIMSSHUE TEMITEPATYPBI ABCOPEEHTA HA ITPOIIECC AMMHOBON OUUCTKU I'A3A:
CUTYAIIMOHHOE UCCJIEAOBAHUE 1 MOJAEJINPOBAHUE

B nporpammuom nakere Aspen HYSYS cmoaenupoBan nponecc aMMHOBOM OYUCTKH MPUPOTHOTO
rada ¢ BBICOKMM COJEpXKaHUEM KHUCIbIX Ipumeceil. lIpoaHanu3upoBaHO BIUSHHUE TEMIIEPATYPbI



abcopOeHTa Ha co/AepKaHHME KHCIBIX NMPUMeceld B OYMIIICHHOM Ta3e W HACBHIIICHHOM PacTBOpPE aMHHA.
BhIsIBIICHO, YTO ONTHMAalbHAs TEMIIepaTypa PEreHEPHPOBAHHOIO pACTBOpAa aMHHA, IPH KOTOPOWM
JOCTUTACTCd MaKCUMaAJIbHAs CTCIICHb OYHCTKU Tas3a HpI/I MHUHHUMAJIBHO BO3MO)KHOI71 KpaTHOCTI/I
IUPKYISAIUU abcopOeHTa, HaxoauTcs B mpeaenax 38—45°C.

KiroueBble cji0Ba: TMPHUPOAHBIN Ta3, KUCIbIE NPHUMECH, PETeHEPUPOBAHHBI PACTBOP aMHHA,
MOJICIMPOBaHUE TeXHOJIOTHUeckoro mporecca, Aspen HYSY'S, aGcopOuus, necopOrius.

The process of amine sweetening of natural gas with high content of acidic impurities is simulated
using Aspen HYSYS software package. The effect of lean amine (absorbent) temperature on the acidic
impurity content in the sweetened gas and saturated amine solution is analyzed. It is shown that the
optimum temperature of regenerated amine solution at which maximum sweetening of gas is achieved
with minimally possible frequency of absorbent circulation is 38—45°C.

Key words: natural gas sweetening, lean amine, acidic impurities, regenerated amine solution,
process simulation, Aspen HYSY'S, process efficiency, absorption, desorption.

A. @. Akcenos, E. Il. Cepezun, JI. C. Anosckuii, C. B. boiiuenko

HanyoHaAbHbIN aBHAITMOHHBIN YHUBEPCHUTET (YKpaHHa) ,

2S5 TocysapcTBeHHBIM HayYHO-HCCAEAOBATEABCKHI HMHCTUTYT MuHKcTepcTBa 060pOoHBI Poccuiickoit
Depeparuy,
OT'YIT «LIUAM um. IT. Y. Bapanosa» (Poccus)

COBPEMEHHA ITAPAJIUT'MA 1 IIEPCIIEKTUBBI PA3BUTHA XUMMOTOJIOI' A

IIpeacraBineHo pa3BUTHE COBPEMEHHOM MapaJurMbl XUMMOTOJIOTMM KakK COBOKYIIHOCTH
ONpPEACICHHBIX MPEACTABICHHI, ONIPeACICHUI U TepMUHOB. [loKka3zaHa BaKHOCTb pa3BUTUS COBPEMEHHOU
XHUMMOTOJIOTHYECKON TCPMHUHOJIOTUH.

KiaroueBble cjioBa: nmapagurma, XuMMOTOJIOTUsA, TOIINIMBO, CMa304YHBIC MaTCPUalibl, KA4Y€CTBO.

Development of modern paradigm of chemmotology as a set of concepts, definitions, and terms is
described. Development of modern chemmotological terminology is shown to be important.

Key words: paradigm, chemmotology, fuel, lubricating materials, quality.

B. @©. ITuuyoun, JI. B. Heanoesa, E. A. Bypos
PI'Y vedpru u rasa um. M. M. I'yOxuna

VIIYUIIEHUE TPUBOTEXHUYECKNX XAPAKTEPUCTUK METAJUIMUECKUX ITAP B
JU3EJIBHOM TOIUIMBE ITPY BBEJIEHWUU ITPUCA JIK

[IpencraBneHsl pe3ynbTaThl JIAOOPATOPHBIX UCCIIEOBAHUH BIMSHUS a30TCOACpIKALICH MPUCATKU Ha
MPOIIECCHl TPEHUS M M3HAITMBAHMS METALIMYCCKUX Tap B IU3EIHHOM TOIUTHBE. [IpoBeneHbl mocaoitHbIe
peHTFeHO(bOTOBJIeKTpOHHBIe HCCIICAOBaHUA 3JICMCHTHOI'O COCTaBa, CTpOGHI/I}I 1 TOJIIWHBI 3alllUTHBIX
IJICHOK, (POPMUPYIOMIMXCS HAa TOBEPXHOCTSAX TPEHUS NPH W3HAIIMBAHUU TIOJBMKHBIX CONPSDKCHHHN B
paSHI/I‘IHBIX cpezlax. HOKaBaHO, YTO TOJIIIIMHA 3aHlHTHOﬁ IIJICHKU HpI/I HAaJIMUMM B TOIIJINBC
azoTcoaep KaIiei npucaaku B 1,5 paza 0ombliie, 4eM B TU3EIIBHOM TOIUTHBE 0€3 TPUCAIKH.

KaroueBnle ciioBa: ANU3CIIBbHOC TOIJIMBO, IIpHUCaJiKa, TDCHUC, U3HAIINBAHUC, 3allIUTHAA IUICHKA.

The results of laboratory studies of the influence of nitrogen-containing additives on the processes
of friction and wearing of metallic pairs in diesel oil are reported. The elemental composition, structure,
and thickness of protective films formed on friction surfaces due to wearing of moving pairs in various



media are analyzed by X-ray photoelectron tomography. It is shown that the protective film is 1.5 times
thicker if the diesel oil contains nitrogen-bearing additive than the one with no additive.

Key words: diesel oil, additive, friction, wearing, protective film.

P. M. ®amxymounoea, P. @. Xamuoynnun, U. K. Kuamoe, M. P. Xamuou, JI. H. Kuamosa

AADPMeTbeBCKHUM ITOCYAQPCTBEHHbIN HePTIHON HHCTUTYT,
KazaHckuil HaIlMOHAABHBIH HCCACAOBATEAbCKUH TeXHOAOTUYECKUH YHUBEPCUTET,
HOA «PocrexakcnepTusa>,

MockoBcKui rOCyAQpCTBEHHBIN TeXHUYeckuil yHuBepcureT uM. H. 3. baymana

CMAYMBAIOIIEE 1 MOIOIIEE JIEUCTBUE IIAB B ITPOLIECCE PA3PYILIEHWI
BOJOHE®DTAHBIX OMYJIbCUU

C Touku 3peHHs Ipolecca IPOMBICIOBON MOATOTOBKH HE(TH PaCCMOTPEHBI M M3YUEHBI MOIOIIEE
JEHCTBUE W CMAYMBAIOIIAsl CIIOCOOHOCTh HEKOTOPBIX IIMPOKO MPUMEHSEMBIX MPOMbINIICHHBIX [TIAB n
nesmynbratopoB. Ilokazana cenexkTuBHOCTH Moromiero aeiictsust IIAB  pasHoro crpoenust mpu
OTMBIBAaHUU C TOBEPXHOCTH JUCHEPCHBIX YaCcTHUIl MEXaHHMYECKUX NpumMeced napaduHOB, CMOJ H
acdanbTeHoB. llpemiokeHbl HOBBIE METOIBI OIICHKM Moromiero neiicteust [IAB mpuMeHUTENbHO K
He(TAHBIM TUCIEPCHBIM cucTeMaM. OmnurcaH MeXaHU3M pa3pyIIeHUs MO JAeHCTBHEM MOIOUINX BEUIECTB
CTPYKTYphl JHCIEPCHBIX YACTHIl, OKPYKEHHBIX YIJIIEBOJOPOJHBIM aAcopOLMOHHBIM croeM. Ha
OCHOBAaHHMM MPOBEACHHBIX HCCien0BaHUN BbisABiIEH psif [IAB, KOTOpbIM CBOMCTBEHHO SPKO BBIPAKEHHOE
MoIOlIee ACHCTBUE.

KuroueBbie cioBa: BomoHEDTAHAS dMYIbCHUS, ACOIMYIbraTop, MEXaHUYECKHUE MPUMECH, MOIOIIEE
JecTBHE, CMaYMBaHKe, aACOPOIMOHHBIN CIIOH.

Deterging effect and wetting capacity of some widely used commercial surfactants and demulsifiers
are examined and studied from the standpoint of oilfield treatment of crude oil. The deterging effect of
surfactants of various structures is shown to be selective in washing off disperse particles of mechanical
paraffin, resin, and asphaltene impurities from the surface. New methods of determining deterging effect
pertaining to oil disperse systems are proposed. The mechanism of breakdown of the structure of disperse
particles surrounded by a hydrocarbon adsorption layer under the action of detergents is described. The
studies identified a number of surfactants that have intrinsically pronounced deterging effect.

Key words: water—oil emulsion, demulsifier, mechanical impurities, deterging effect, wetting,
adsorption layer.

K. T. Xaoucosa, A. C. Adbybakaposa, 3. A. Anexcanopoea, b. E. Kpacasues, A. C. Llamypan
I'posHeHcKul rocyAapCTBEHHBIN HeTSHON TexHuYeckni yausepcuteT M. M. A. MuaaroHIuKoBa,
Kybanckuit rocyAapCTBEHHBIH arpapHBbIil yHUBEPCUTET,

00O «IOxHusiit moaroc> (r. KpomoTkus)

WCCJIEJIOBAHUE TEMIIEPATYP ®A30BbIX IIPEBPALIEHU TAPAOGUHA I1-1 ¥ ETO
DPAKLINN

HccnenoBansl TeMIepaTypsl IUIABICHUS M TeKCAaroHAIbHO-POMOMYECKOTO MPEBPAIICHNS B TBEPAOM
coctosiHuu HedraHoro mapaduna Il-1 o3ekcyaTckoir HedTecMecHm M ero y3kux (pakuuii. Brnepsoie
BBISIBJICHA B3aWMOCBS3b TeMmmeparyp (a30BBIX NpEeBpaIICHUH Y3KUX (QPaKIUid ¥ COOTBETCTBYIOLIHX
TeMIepaTyp BHICOKOIIABKUX U HU3KOIIABKUX MPEUMYILIECTBEHHBIX H-aJIKAHOB 3THX (PaKLIUK.

KuroueBnble cioBa: nmapadus, ppakiuu napapuHa, TemMneparypsl (Ha3oBbIX MPEBPAIICHHI.



Temperatures of melting and hexagonal-rhombic transformation in solid state of crude oil P-1
paraffin of mixed Ozeksuat oil and its narrow fraction are studied. A correlation has been found for the
first time between phase transformation temperatures of narrow fractions and corresponding temperatures
primarily of high- and low-melting n-alkanes of these fractions.

Key words: paraffin, paraffin fractions, phase transformation temperatures.

A. I'. I'acanos, A. I'. A3uzoe, H. M. Axmeoos, U. I'. Abos, I. /I. I'acanosa

WucruryT Heprexummdeckux mpoueccos HannonaapHoit AkapemMun Hayk AzepbaiipxaHa,
baxuuckuit rocypapCcTBeHHBIN YHUBEPCUTET

INOJIYUEHME KOMITIOHEHTOB PEAKTHUBHBLIX TOIIVIMB AEKAPEOKCHUJIMPOBAHHUEM
HEOTAHBIX KUCJIOT B ITPUCYTCTBUN HAHOPA3SMEPHOI'O IMOKCUIA TUTAHA

JlexapOokcunrpoBaHue HE(TAHBIX KUCIOT, BBIICJICHHBIX U3 BHICOKOKUCIONW HEPTH, OCYILECTBISIIH
B IIPOTOYHOM pPEAKTOPE B NPHUCYTCTBUM HAHOPa3MEPHOIO IUOKCHAA TUTaHa. lMccienoBaHO BIMSHUE
TEMIIEpaTyphl MPOBEJICHUS PEaKIIUH Ha KUCIOTHOE YHUCIIO MPOAYKTa U KOHBEpCcHIO KUCoT. [lonydyeHHbIi
MPOAYKT C HU3KOH KHCIOTHOCTBIO M BBICOKOH TEIUIOTBOPHOM CIIOCOOHOCTBIO, MPEACTABIAIONINN COO0M
cMech Ha(TEHOBBIX YIJIEBOJOPOIOB, MPEUIOKEH B KAUeCTBE KOMIIOHEHTA PEaKTUBHBIX TOIUIUB.

KiroueBble cj0Ba: peakTHUBHBIC TOIUIMBA, JEKapOOKCHIMPOBAHUE, HEPThSHBIE KHUCIOTHI,
HaHOKATaJIN3aTOphl, IUOKCHU]l TUTAHA, HU3LIAs TEIIOTa CTOPaHMSL.

Crude oil acids extracted from high-acid crude oil were decarboxylated in a continuous reactor in
the presence of nanosized titanium dioxide catalyst. The influence of reaction temperature on the acid
number of the product and on the conversion of the acids is studied. The obtained product having low
acidity and high calorific value, which is comprised of a mixture of crude oil hydrocarbons, is proposed
as a component of jet fuels.

Key words: jet fuels, decarboxylation, crude oil acids, nanocatalysts, titanium dioxide, lower
combustion heat value.

C. M. Ilempoe, I'. 11. Kawkoea, H. M. Ad6opaghukosea, I'. B. Pomanos

WucruryT opranndeckoit u pusudeckort xumun uM. A. E. Ap6ysosa Kasanckoro nayusoro nenrpa PAH,
KazaHckuil HaIlMOHAABHBIN HCCACAOBATEAbCKUH TeXHOAOTHYECKUH YHUBEPCUTET

MACIJIA U CMA30OYHBIE KOMIIO3ULIMU HA OCHOBE BBICOKOBSI3KOM TSKEJIOM
HED®TU AITAJIBUMHCKOI'O MECTOPOXJIEHW A

[Tpoananm3upoBaHbl MOTCHITMATBHOE COACPKAHNE M CBOMCTBA MACISIHBIX AUCTHILIATHBIX (DpaKifuit
TsDKENONH He(TH AIIATBYMHCKOTO MECTOpOXkIeHUs. VcciemoBaHbl CBOMCTBA CMAa30YHBIX KOMITO3UIIUH,
MTOJTYYEHHBIX Ha OCHOBE ATuX ¢pakuuid. [lokazana mpuHIMIIHATLHAS BO3MOKHOCTh IPUMEHEHHUSI TAHHOTO
BHUJA YIJIEBOJOPOJHOTO CBIPbS Uil IPOU3BOJACTBA HHAYCTPUAIBHBIX, MOTOPHBIX Maces, a TakKxKe
CMa304HBIX KOHCEPBALIMOHHBIX MATEPHAIIOB.

KuroueBble ciioBa: Tspkenas HeTh, 0a30BbIe Maciia, CMa304HbBIE MATEPUAIIBI, IJIACTHYHBIC CMA3KH.

The potential content and properties of oil distillate fractions of heavy crude oil from
Ashal’chinskoe field are analyzed. The properties of the lubricants obtained from these fractions are
studied. Theoretical possibility of use of this type of hydrocarbon stock for production of commercial
motor oils and conserving lubricants is shown.

Key words: heavy crude oil, base oils, lubricants, plastic greases.



Ly Xaitusncoy, Ban Yncenwto, Yorcan @ycan, Yncan IOuvon, Ban Cu

Southwest Petroleum University (Chengdu, China),
Petrochina Tarim Oilfield Company (Korla, China)

METO/] KOHH‘IEC:FBEHHOIZ OLEHKHN TPEHIMHOBATOCTH U EI'O IPUMEHEHUE HA
I[MTPUMEPE OTJIOXKEHNU ®OPMAILIMN BAHINIBUITMKE

OmnwcaH CTaTUCTHYECKUI METOJI OTIPE/ICIICHUS TApaMETPOB TPEIIUH M OIEHKU PacIpeAeTICHHS dTHX
[apaMeTpoB 10 BEPTUKAIU U 110 JaTepanu. PaccMaTrpuBaeTcs B3aUMOCBA3b MEKy CBOMCTBAMU TPEILMH U
(GWIBTPalMOHHBIMU XapaKTEPUCTUKAMHK: TIPOHUIIAEMOCTHIO M IPOAYKTHBHOCTBIO. METO/T CETKH SIBIISIETCS
TOYHBIM H Bq)(beKTI/IBHBIM HHCTPYMCHTOM, MMO3BOJIAIOINIMM OINUCBIBATH MNOBCPXHOCTHYIO IINIOTHOCTH
TpemH B KepHe. [lapaMeTphl, ompeneseHHbIE MO KEPHY, MOXKHO HCIOJIB30BAaTh Il KaaHOPOBKH
pesynbratoB uHTepnperauu [MUC pams Toro, 49roObl JOCTATOYHO TOYHO OMPENCIUTh XapaKTep
W3MEHYMBOCTH MApaMETPOB 10 BCEMY CTBOJIy CKBa)XHWHBL. YCTAaHOBJIEHO, YTO IPOHUIIAEMOCTH U
MPOAYKTUBHOCTDH OTJIOKCHHUH HMEIOT YCTKYHO 3aBUCUMOCTL OT T'YCTOTBI U HOBerHOCTHOﬁ IIJIOTHOCTHU
TpenuH B ipeaenax 6moka Jlabeit (Dabei) Bmagunbsr Kyra (Kuqa).

KiroueBble cji0Ba: TpEIIMHOBATOCTb, BriaauHa Kyra, Tapumckuii 6acceiin.

A statistical method of determination of fracture parameters and vertical and lateral distribution of
these parameters is described. The correlation between the fracture properties and the filtration
characteristics (permeability and deliverability) is examined. The grid method is shown to be an accurate
and efficient means for describing surface density of fractures in rock core. The parameters determined
from the core can be used to calibrate the parameters from the imaging logging data in order to accurately
determine the pattern of change in parameters across the entire well bore. It is shown that the permeability
and deliverability of the deposits depends a great deal on the closeness and surface density of cracks in
the Bashijiqike formation in the Dabei block of the Kuga depression.

Key words: fracture, characterization method, quantitative depiction, Kuga depression, Tarim
basin.

Daiiniun Ma, IOnuun Ban, /Ilunv Ban

Southwest Petroleum University (Chengdu, Sichuan, China),
Zhejiang Branch Corporation of China National Petroleum Corporation (Hangzhou, Zhejiang, China)

AHAJIN3 TEXHOJIOI'MU N3BJIEYEHUS CJIAHIIEBOI'O I'A3A
BBICOKOTEMIIEPATYPHBIM 3ABOJHEHNEM CBEPXKPUTUYECKUM JJUOKCHUIOM
YI'JIEPOIA

PaccmoTpena HOBasi TEXHOJIOTHSI JOOBIUM CIIAHIIEBOTO ra3a — BBICOKOTEMIIEPATYPHOE 3aBOJHCHHE
CBEPXKPUTHUYECKAM JHOKCHIOM yriepona. [IpoaHanu3upoBaHbl (PU3HKO-XUMHUYECKHE CBOWCTBA
CBEPXKPUTHUYECKOTO JMOKCHUIA YTIEPOAa, XapaKTePUCTHKH KOJUIEKTOPOB CIIAHIIEBOTO Tra3a, MEXaHU3M
azcopOIu/necopOIMy 1 BIUsAIOMKE Ha HEro (GakTtopsl. OOCYXIAIOTCS MPEUMYIIECTBA MPEITI0KEHHON
TCXHOJIOTHU U BO3MOXKXHOCTD €€ pCaIn3allui B IIPOMBINIJICHHOCTH.

KiawueBble cJjioBa: CIaHIEBBIA ra3, BBICOKOTEMIIEPATYPHBIA CBEPXKPUTHUUECKUNA JTUOKCH]L
yriaepona, aacopOrus, recopOrus, KO3PPHUINSHT N3BICUCHHUS ra3a.

A new technology of shale gas recovery by high-temperature supercritical CO; flooding, which is
based on the physicochemical properties of supercritical CO,, the characteristics of shale gas reservoirs,
and the adsorption/desorption mechanism and its influencing factors, is proposed. The advantages of this
technology and the potentiality of its application in petroleum engineering are discussed.

Key words: shale gas, high-temperature, supercritical CO,, adsorption/desorption mechanism,
enhanced gas recovery.



/. A. Yymaxkoes, JI. Cmanvxoecku, B. A. /lopozouunckas, /1. O. Cuoopenko
000 «POCA-15,

PI'Y He¢ru v rasa um. M. M. I'ybxuna

MOJIUOULIMPOBAHHBIN METO/I OITPEJIEJTEHU S TEPMOOKUCJIMTEILHOM
CTABMJIbBHOCTU MACEJI C IPUMEHEHUEM AIIITAPATA COKCJIETA

Pazpaboran wmeTonm omnpeneneHus TEPMOOKHUCIUTEIBHOW CTAaOMJIIBHOCTH CMa304HBIX Macell C
3aMEHON CTaauii BBIJCPKUBAHUS OKUCICHHOTO Macjia B CMECH C pacTBOpUTEIEeM, (PHIbTpallH |
JTOTIOJTHUTEIbHON TMPOMBIBKA OCaJIKa PACTBOPUTENEM OIHOCTATUMHONW HSKCTPAKIME MEXaHUYECKUX
npuMecei U3 OKUCIeHHOro macia B anmapare Cokcnera. [lokazaTenu npeuu3noHHOCTH Mpe/jiaraéMoro
Merona ynoBieTBopsroT TpeboBanusim ['OCT 11063-77, TOCT 23652-79 u TOCT 6370-83. Hogsrii
METO/I CYIIIECTBEHHO COKpaIaeT 00IIee BpeMs OMpeIeICHHs] TEPMOOKHCIUTEIBHON CTAOMITLHOCTH Mace
U saBJIsgeTcs 0oJiee O€30MacHbBIM.

KirwueBble €10Ba: TEPMOOKUCIIUTENIbHAS CTA0OWJIBHOCTh, MEXaHUYECKHUE MPUMECH, CMa30UHbBIC
Mmacia, skctpakrop Cokcera.

A method has been developed for determining thermooxidative stability of lubricating oils by
substituting single-stage extraction of mechanical impurities from oxidized oil in a Soxhlet apparatus for
stages of holding the oxidized oil in a solvent, filtration, and additional washing of the residue with a
solvent. The precision indexes of the proposed method meet the specifications GOST 1106377, GOST
23652-79, and GOST 6370-83.

Key words: thermooxidative stability, mechanical impurities, lubricating oils, Soxhlet extractor.

A. A. Myxun, A. E. Ckpaouna, B. K. ®@aoees, /I. A. Illenenuno
00O «T'azmpom BHHUHT'A3>

OKCIIPECC-METOA OITPEJEJIEHMA KUCJIIOTHOI'O YUCJIA CMA3OYHBIX MACEJI
JUIA TA3OIIEPEKAUYMBAIOIINX AI'PEI'ATOB

YcTaHoBNEHA SKCIIEpUMEHTANIbHAS 3aBUCHMOCTh MEXKAY COACpPKAHHEM MPOIYKTOB OKHCIICHHUS,
onpenensieMbix MerogoM NK-criekTpockonuu, U KUCIOTHBIM YUCJIOM CMAa30YHBIX Macel, UCIOIb3yeMbIX
B TraszonepekaynBaronux arperarax. [IpeanoskeH HOBBIA HKCIpPECcC-METOJl ONpeAeNeHUS KUCIOTHOTO
qucIa.

KiawueBble cJjioBa: cMa304yHble Macia, KUCIOTHoe uucio, MK-cnekTpockomnus, TpPOMYKThI
OKHUCJICHUA.

A correlation is established experimentally between the content of oxidation products determined
by IR spectroscopy and the acid number of lubricating oils used in gas pumping units. A new expressed
method is proposed for determining acid number.

Key words: lubricating oils, acid number, IR spectroscopy, oxidation products.

H. M. JInoos, O. A. Typanosa, B. K. Ko3nos, A. H. Typanos

Kazanckwuit pusnko-rexuuyeckuit uactutyt KasHIT PAH,

Kazanckuit rocypapCcTBeHHBIN 9HepreTHIeCKUI YHUBEPCUTET

N3YYEHUE ITPOAYKTOB CTAPEHIA TPAHCOOPMATOPHOI'O MACJIA METOJIOM
CKAHUPVIOIIEN SJIEKTPOHHOU MUKPOCKOIINN

MetonamMu CKaHUPYIOIIEH SJIEKTPOHHON MHUKPOCKONWH U PEHTTE€HOBCKOW SHEProAMCIIEPCUOHHON
CHEKTPOCKONMU  HCCIAEAOBaHbl  TBEpPJble  KOMIIOHEHTBI,  COJEpXKallhecs B  COCTApPEHHOM
TpanchopmaTtopuom Macie Mapku ['K. IlokazaHo 3HaunWTenbHOE HM3MEHEHHE COCTaBa W CBOWCTB



COG,Z[I/IHGHI/Iﬁ CCpbl B MPOLIECCC IBKCILTyaTalluKM Macjia, B TOM YHCJIC MNPCBpPAICHUC HCArpCCCHBHBIX
COCIMHEHUI B KOPPO3MOHHO-arpecCUBHBIC.

KiroueBble cjoBa: TpaHCPOPMATOPHOE MACTO, CKaHMUPYIOUIas AJIEKTPOHHAS MHUKPOCKOIUS,
CTapeHHe Macell.

Solid components contained in aged GK-type transformer oil are studied employing scanning
electron microscopy and X-ray energy dispersion spectroscopy. The composition and properties of sulfur
compounds are shown to change markedly in the oil performance process, including conversion of
noncorrosive compounds to corrosive ones.

Key words: transformer oil, scanning electron microscopy, X-ray energy dispersion spectroscopy,
aging of oils.



