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OCOBEHHOCTHU ®U3UKO-XUMHUYECKIX CBOMCTB TPYIHOMN3BJIEKAEMEBIX BUJIOB
HEDOTHU

U. I'. Awenko, 0. M. Ilonuwyk

WucruryT xumuu HedpTu Cubupckoro orpeserns PAH, r. Tomck,

sric@ipc.tsc.ru

[lpoBeneHn aHamu3  pacHpefeieHUs  TPYJHOHM3BIEKAaeMbIX  HedTed  (TSKEIbIX, BA3KHX,
napaUHUCTBIX U BHICOKOCMOJIMCTHIX) IO 00beMy 3anacoB. M3ydeHbl 0COOCHHOCTH (PU3UKO-XMMHUYECKUX
CBOICTB 3THX BHJO0B He(Teil. [loka3aHo, 4TO TsOKENbIE, BSI3KHUE U BEICOKOCMOJUCTHIE HE(TH MO (HU3HKO-
XUMAYECKHUM CBOWCTBaM SIBJSIIOTCS B CPEIHEM TSDKEIBIMH U CBEPXTSIKENBIMU, CBEPXBA3KHMH,
BBICOKOCMOJIUCTBIMH, CO CPEIHHM COJEpXKaHUEM cepshl, mapaduHOB u acdanbreHoB. [lapaduHucThie
HE(PTH OTIUYAIOTCS OT IMEPEUUCICHHBIX TEM, YTO OHHU OTHOCATCS K HEe(PTAM CpeaHed IUIOTHOCTH U
MOBBIIICHHON BS3KOCTU M SIBISIIOTCS BBICOKOMApa(UHUCTBHIMH, C CaMbIM HHM3KHM COJEp)KaHHEM CepHl,
cMol U achanbTeHOB. BBIABICHHbIE 3aKOHOMEPHOCTH MOTYT OBITh HCIOJB30BAaHbI IpPHU pEHICHUU
NPaKTHYECKHX 3a/1a4 He(TIHOM oTpaciy.

KiroueBble cjioBa: TpyJHOU3BIeKaeMble He(TH, TsKeNble HePTH, BI3Kue HedTH, mapapUHHUCTHIC
He(TH, BBICOKOCMOJIMCTHIC HE(DTH.

FEATURES OF PHYSICAL AND CHEMICAL PROPERTIES OF HARD-TO-RECOVER OILS
I. G. Yashchenko and Yu. M. Polishchuk

Institute of Petroleum Chemistry, Siberian Branch of the Russian Academy of Sciences (Tomsk)
sric@ipc.tsc.ru

Analysis of the spatial distribution of hard-to-recover oils (heavy, viscous, waxy and highly
resinous crudes) as future oil reserves was performed by reserve volumes. The features of the
physicochemical properties of these oils were studied. It was shown that heavy, viscous and highly
resinous oils are in average heavy and extra-heavy, extra-viscous, with high resins content and with
middle content of sulfur, wax and asphaltenes. Waxy crudes differ from these by middle values of density
and high viscosity and also by high wax content, little sulfur, resins and asphaltenes content. The revealed
regularities may be used at decision-making in oil industry.

Key words: hard-to-recover oils, heavy oils, viscous oils, waxy crudes, highly resinous oils.

[IOJIYUEHUE JIN3EJIBHBIX TOIUIMB ITYTEM TMIPOKATAJIMTUYECKON
INEPEPABOTKU TPUAIIMJITJIMINEPU OB

. Il. Menvnuxkos, H. A. Tuynoe, M. C. Komenes, E. B. Heanoe
PI'Y vedpru u rasa um. 1. M. I'yOkuna,
melnickd@mail.ru

[IpoBeneH 0030p OCHOBHBIX pabOT MOCIEAHUX JIET, MOCBSIIEHHBIX TUAPOKATATUTUYECKOU
nepepaboTKe TPUTIIHIIEPUIOB C IEIbI0 MOTYyYeHUs MOTOPHBIX TOIUIMB. JlaHa KpaTKas XapaKTepHCTHKa
CBIPbS U €T0 HCTOYHUKOB, pACCMOTPEHBI OCHOBHBIE PEAKLIUU, TEPMOJAMHAMUKA ITPOLIECCA, KaTaau3aToPhl,
a TaKKe yKe UMEIONTNECS MPOMBIIUICHHBIE TEXHOJIOTHH THAPOKATATUTUYECKOTO IMOTYICHHSI OMOTOIUIHB.

KioueBbie cjioBa: OWOTOIUIMBO, OWOIW3EIILHOE TOIUIMBO, TPHUIIHUIECPUIBI, THIPOKOHBEPCHS
TPUTIIULIEPUJIOB.

TRIACYLGLYCERIDES HYDROCONVERSION FOR DIESEL FUEL PRODUCTION
D. P. Melnikov, I. A. Tiunov, M. S. Kotelev, and E. V. Ivanov
Gubkin Russian State University of Oil and Gas

melnickd@mail.ru



The article provides an overview of recent works devoted to hydrotreating of triglycerides for motor
fuels production. A brief characterization of raw materials and their sources is provided; main reactions,
process thermodynamics, catalysts and the present state of art technologies are considered.

Key words: biofuels, green diesel, triglycerides, hydroconversion of triglycerides.

KATAJIMTUYECKAS AETOKCUKALIVIA IBIMOBBIX I'A30OB B
HEOTEIIEPEPABATBIBAIOUIEN ITPOMBIIIIJIEHHOCTHU

A. IO. Ilempos, C. A. Cunuyun

Poccuiickuii xXuMHuKO-TeXHOAOTHYeCKUH yHuBepcuTeT uM. A. 1. Menpeaeesa,
antony.petrov@gmail.com

Ha npumepe CcHOXKHBIX OKCHAOB Xkene3a — (eppuToB — HCCIEIOBAHBI 3aKOHOMEPHOCTHU
YIOPaBISEMOr0 CTPYKTYPHOTO AepeKTOOO0pa3oBaHUsA. YCTAaHOBIIEHBI ONTHUMAlbHBIE YCIOBHS CHHTE3a
KHUCIOpOA-AepHUIUTHOTO (epputa, KOTOPBIA TNpeanaraeTcs HUCIONb30BaTh B KAauyeCTBE KaTaln3aropa
MOJIHOTO OKMCIIEHUS MOHOKCHJAA Vyrjiepoja IMpH JeTOKCHKAIMU OTXOISIIUX Ta30B Pa3IUYHOTO
IIPOUCXOXKACHHUS.

KiroueBble cJjioBa: KaTaluTU4ecKas KOHBEPCHUS, MOHOKCHJ YIJepojla, MarHetuT, (eppur,
JETOKCHUKAIMS, CJIOKHBIE OKCHUJbI IEPEXOIHBIX METAJJIOB, KOHTPOJIUPYEMBIN TEPMOJIN3, 3KOJIOTUUYECKHUM
KaTaju3, IbIMOBBIEC Ta3bl.

FLUE GAS CATALYTIC DETOXICATION IN OIL REFINING INDUSTRY
A. Yu. Petrov, S. A. Sinitsin
D. I. Mendeleyev University of Chemical Technology of Russia

antony.petrov@gmail.com

Considering complex iron oxides — ferrites as an example, regularities of controlled structural
defect formation were investigated towards making required characteristics. Optimal conditions of
oxygen-deficient ferrite synthesis were fixed. The oxygen-deficient ferrite is offered as catalyst for
complete oxidation of carbon monoxide at different kinds of flue gas detoxication.

Key words: catalytic conversion, carbon monoxide, magnetite, ferrite, detoxication, transition
metals complex oxides, controlled thermolysis, ecological catalysis, flue gas.

BJIMAHUE O30HCOAEPXKXALIEI'O 'A3A HA KAYECTBO LEJIEBOI'O ITPOJIYKTA U
ITAPAMETPEI ITTPOLIECCA OKUCJIEHUA I'YIPOHOB

A. B. Mypawrkuna, H. M. /luxmepoea
OAY «25 I'ocHMU xummoroaorur Munoboponst Poccum>,
alyamurashkina@gmail.com

B crarbe mpuBeneHb! pe3ynabTaThl MCCIEJOBAHMN MO HHTEHCU(DHMKAIMKU MpOIecca OKHCICHHS
I'yJpOHa O30HCOJEp)KaluM ra3oM. IlokazaHo, 4TO BBEJEHHE B 30HY PEAKIMM aTOMApHOIO KUCIOpOoJa
MOBBIIIAET CKOPOCTh OKHUCJIEHUsI KOMIIOHEHTOB AMCHEPCUOHHON Cpesibl IPU OJJHOBPEMEHHOM CMSTYEHUU
KeCTKocTH mporecca. CHUXKEHHE YPOBHsS TeMmIeparypbl B peakuuoHHOW 30He 10 180-240°C He
OKa3blBaeT OTPHLATEIILHOTO BO3JEHCTBMS HAa KadecTBO [OJIydaeMoro mnponykra. Paccmorpena
BO3MOKHOCTb BKJIFOUEHHSI B TUTIOBYIO TEXHOJIOTHYECKYIO CXeMY OJI0Ka reHepaliy 030Ha.

KuroueBble cjioBa: OKHMCIIEHUE TYIPOHOB, OUTYMBI, 030HCOAEPKALIUH Ta3.

EFFECT OF OZONE-CONTAINING GAS ON PARAMETERS OF VACUUM RESIDUES
OXIDATION PROCESS AND QUALITY OF DESIRED PRODUCT

A. V. Murashkina and N. M. Likhterova



The 25th State Research Institute of Chemmotology of the Ministry of Defence of the Russian Federation
alyamurashkina@gmail.com

The paper presents the results of intensification of the process of vacuum residue oxidation by
ozone-containing gas. It is shown that atomic oxygen introduction into the reaction zone increases the
oxidation rate of dispersion medium components, while reducing severity of the process. Temperature
decrease in the reaction zone to 180-240°C cause no negative affect on the product quality. The
possibility of ozone generation module inclusion in the typical oxidation unit is considered.

Key words: vacuum residue oxidation, bitumen, ozone-containing gas.

[IEPEPACIIPEJEJIEHUE ®PAKIIMIA ACDAJIbTEHOB B ITIPOLIECCE TEPMOJIM3A
OCTATOYHOI'O HE®TAHOI'O CbIPbA

b.II. T yjmm;ml, C. A. Cunuyur’, H. H. Hempyxunal, A. B. Hpunaxafmol
'PI'Y nedrr n rasa um. 1. M. I'y6xuHa,

PXTY um. A. YI. Menpeaeesa,

petnati@mail.ru

W3ydyeHo BiusHUE TeMIepaTypbl M MPOJOJDKUTEIBHOCTH IIpoIlecca TepMoJiM3a TyIpoHa Ha
nepepacnpeneneHiue Gpakuuii achaabTeHOB M MX PAaCTBOPHUMOCTH. Te€pMONU3 Jake NpU TemIeparype
300°C mpuBOAMT K yBenWueHUIo conepkaHus acanbteHoB Al Ha 10% B pacdere Ha MPOIYKT.
CTaOunbHOCTh TPOAYKTa M PACTBOPOB ac(albTEHOB IMOUYTH JHMHEHHO CHUKAETCS C IOBBIIICHUEM
MIPOJOJKUTENFHOCTH TepMOIH3a. Pe3koe cHuKeHne cTaOMIbHOCTH MPOIYKTa U YBETUUEHHUE COACPIKAHUS
acanbTenoB Al xapakrepHo ans remnepatypsl 400°C. BrelsBieHO onpeaensioliee BIUSHUE COAECPKaHUsS
MajopacTBOpuMOi ¢pakiuuu achairbTeHOB Al M YCTOHYMBOCTH €€ PAaCTBOPOB HAa CTaOMIBLHOCTH OCTaTKa
TEPMOJIN3a, TMOJIyYeHO COOTBETCTBYIOIIEE ypaBHeHHE perpeccuu. Hambombimas moTepss cTaOUIBHOCTH
IIpU XPaHEHUU XapaKTepHa JJii NPOAYKTOB TEPMOJIM3a B KECTKOM PEKUME, OTIMYAIOUINXCS BBICOKUM
coZiepKaHuEeM MaJlopacTBOPUMON (pakiuu acPaabTEHOB.

OOocHOBaHa  B@KHOCTh  PACCMOTPEHHS  TEXHOJOTMYECKHX  TIPOLECCOB C  ydacTHEM
acanmpTeHCOIEpKAIUX HE(PTAHBIX AUCHEPCHBIX CHCTEM C IMO3UIMH Kiaccuukanuu acgalbTeHOB Ha
HECKOJIBKO (pakiuid. [IpeanoxkeHo NOMOMHUTE MepedeHb aHAIN3UPYEMbIX XapaKTEPUCTHK OCTATOYHBIX
TOIUTUB KOMILIEKCOM TIOKazaTelel «conxepkanue acdambTeHOB Al», «CTaOMIBHOCTH PpPacTBOPOB
achanpTeHOB Al» U «CTAaOMIBHOCTH PACTBOPOB IMIUPOKOM (pakiiuu achaabTeHOBY.

KiawueBble cjioBa: TepMOiM3, BHCOPEKHMHI, acdanbTeHbl, (pakuus achanbreHoB Al,
CTaOMIIBHOCTh OCTATOYHOT'O TOILINBA, CEAUMEHTALIMOHHAS YCTOWYUBOCTD.

ASPHALTENES SUBFRACTIONS REDISTRIBUTION DURING THERMOLYSIS OF
RESIDUAL PETROLEUM FEEDSTOCK

B.P. T umanyanl, S. A. Sinitsin’, N. N. Petrukhina’, and A. V. Pripakhaylol
'Gubkin Russian State University of Oil and Gas,

*D. 1. Mendeleyev University of Chemical Technology of Russia

petnati@mail.ru

The effect of thermolysis temperature and reaction time on redistribution of asphaltenes
subfractions and their solubility was investigated. Even at 300°C thermolysis leads to increase of Al
asphaltenes content increase of 10% in reliance on the product. Product and asphaltenes solutions stability
decreases almost linearly with thermolysis time. A sharp decrease in product stability and increase of
asphaltenes A1 content are typical for thermolysis at 400°C. A controlling influence of A1 asphaltenes
content and its’ solutions stability on product stability was revealed; the corresponding regression
equation was obtained. The highest storage stability decline is typical for products of severe thermolysis,
which differ from other products by high content of low-soluble asphalten subfraction.

The article proves an importance of technological processes with asphalten-containing petroleum
disperse systems consideration from a perspective of asphaltenes classification into several subfractions.



A complex of characteristics «asphaltenes Al content», «asphaltenes Al solution stability», and
«unfractionated asphaltenes solution stability» was offered to add to the list of analyzed properties of
residual fuels.

Key words: thermolysis, visbreaking, asphaltenes, A1 asphalten subfraction, residual fuel stability,
sedimentation stability.

KOMIIO3NILNA BH31€OCTHOI71 I[MPUCAAKU, COAEPXKXAIIAA ITOJIMN30bYTUJIEH U
OTHUJIEHITPOITMJIEHOBBIN KAVYVYK

B. C. Illazos
Cankr-ITeTep6yprckuil rocyAapCTBEHHBIN YHIUBEPCHTET,
shaglyu@mail.ru

PaccmMoTpena KOMIIO3MIIMA BSI3KOCTHBIX TPUCAZOK, COCTOSINAs M3 TOJUU300yTHIIEHA U
STUJICHIPOIMUIEHOBOTO Kayuyka. [loka3aHo, 4TO JaHHAs KOMIIO3HIIMS MO BA3KOCTHO-TEMIEPATYPHBIM
CBOMCTBAM U TEPMOOKHUCIUTEIHHON CTAOUILHOCTH MIPEBOCXOIUT MPUCAIKY HA OCHOBE MOTHMU300yTHIICHA.

KiroueBble cjioBa: MOIMM300YTHIICH, STHJICHIPONUICHOBBIA Kay4dyK, BS3KOCTHas MpHUCAlKa,
IoKa3aTeb CTAOMIBHOCTH BA3KOCTH.

VISCOSITY MODIFIER PACKAGE, CONTAINING POLYISOBUTYLENE AND ETHYLENE-
PROPYLENE RUBBER

V. S. Shagov
Saint Petersburg State University,
shaglyu@mail.ru

Viscosity modifier package is considered, containing polyisobutylene and ethylene-propylene
rubber. It was shown, that this package exceeds polyisobutylene additive by viscosity-temperature
properties and thermo-oxidative stability.

Key words: polyisobutylene, ethylene-propylene rubber, viscosity modifier, viscosity stability
factor.

HPEBPANIEHNA YTTIEBOAOPOAOB HEOTHU HA OKCHUAE AJITOMKHNMA B VCJIOBHAX
TPUBOXUMMNYECKOI'O BO3JAECTBUA

. B. /lyokun, M. I'. Kynvkos, A. A. Axybenok, A. A. Hosuxoe
IOropckwuit rocypapCTBEeHHBIN YHHBEPCHUTET,
dvdudkin@rambler.ru

HccnenoBanbl MpeBpaIieHus YriIeBOAOPOAOB HE(TH B YCIOBHIX TPHOOXUMHYECKOTO BO3ICHCTBHSL.
[IpuBeneH TUIOTETUYECKH BO3MOXHBIH MEXaHW3M XHMHUYECKHX IpEBpaIlleHUil apeHoB, HapaduHOB,
HaTeHOB M M30MapaMHOB HA OKCHJIEC ATIOMUHUS TIPH TPUOOXUMHUUIECKOM BO3/ICHCTBUH.

KiroueBble cj0Ba: KPEKWUHT, JECTPYKLHUS, KOHJIEHCAIMs, mapaduHbl, apoMaTHYECKHE
YTJIEBOJIOPOIbI, HA(DTEHBI.

REACTIONS OF PETROLEUM HYDROCARBONS ON ALUMINUM OXIDE UNDER
TRIBOCHEMICAL ACTION

D. V. Dudkin, M. G. Kul'kov, A. A. Jakubenok, and A. A. Novikov

Yugra State University,
dvdudkin@rambler.ru



Reactions of petroleum hydrocarbons were investigated under tribochemical action. A theoretically
possible mechanism of chemical transformations of arenes, paraffins, naphthenes and isoparaffins on
aluminum oxide under tribochemical action.

Key words: cracking, destruction, condensation, paraffins, aromatic hydrocarbons, naphthenes.

PA3PABOTKA KOMITJIEKCHOI'O AJITOPUTMA B3AUMOJIEMCTBU S
AHAJIMTUYECKUX METOIOB IS OITPEAEJIEHMA NCTOYHUKA OBBO/IHEHNM A HA
HEDTAHBIX JOBBIBAIOHNINX CKBAXNHAX

A. H. llIopoxoel, M. A. Asamamoez, C. K. Coxowko’

'O00 «HOBATOK Hayuno-Texuuueckuit Llentp>, r. TromeHb,

*Quanan «T'asnpomuedrs-Mypasaerko>» OAO «T'asnpomuedpts-HHI », r. MypaBaeHko,
’TrOMEHCKHI1 TOCYAQPCTBEHHBII HeTera3oBblil YHUBEPCHUTET,

shorokhov.an@mail.ru

Ha texymuii MOMEHT Ha He(pTerazofoObIBAIOIUX MNPEANPUATHIX HE NPUMEHSETCS eIUHBINA
KOMIUIEKCHBIA MOAXOJ] MO OLIEHKE MCTOYHHMKA OOBOJHEHMs CKBaXXMHHOM mpoaykuuu. Ilpemiaraemoe B
JAHHOM CTaThe pEUICHHE OCHOBAaHO HA KOHCOJHMJAIMM M OpraHu3aluu paboThl B €JUHON CUCTEME
CYIIECTBYIOIUX METOJOB JUATHOCTUKU OOBOJHEHUS B COBOKYITHOCTU C HOBBIMU M HEOIPOOOBAHHBIMU Ha
MecTopokaeHusx 3amagHoii Cubupu. BcenencTBue peanus3anuy €IWHOTO KOMIUIEKCA METOJIOB,
paboTaIMX B3aWMOCBS3aHHO, OOECIEYMBACTCS MaKCUMaIbHO S(PPEKTUBHOE HCIOIB30BAHUE BCEH
HAKOIJICHHON MH(pOpMalMy O CKBaXMHAX. J|aHHBIN KOMIUIEKCHBIM aJITOPUTM OBbLT YCHELIHO pealn30BaH

B IPOTPAaMMHOM TIPOAYKTE C IENbI0 MOJHOM AaBTOMATH3allMM IpOIEcca OINpPEAeNCHUS HCTOYHUKA
00BOJTHEHMSI HA HE(PTAHBIX TOOBIBAIOIINX CKBAKUHAX.

KioueBbie cjioBa: 00OBOJHEHHOCTh, MCTOYHUK OOBOJHEHHUS, DKCIPECC-METOJ, AHATUTHYCCKUI
METO/I.

DEVELOPMENT OF COMPLEX ALGORITHM OF ANALYTICAL METHODS
INTERWORKING FOR WATER SOURCE DETERMINATION IN OIL PRODUCTION WELLS

A. N. Shorokhovl, M. A. Azamatovz, S. K. Sokhoshko®

'Novatek Technical Research Center LLC (Tyumen),
Gazpromneft-Muravlenko affiliate of Gazpromneft-NNG JSC (Muravlenko),
*Tyumen State Oil and Gas University (Tyumen),

shorokhov.an@mail.ru

Currently a unified complex approach for water source determination in production wells is not
used by oil production companies. The article offers a new decision based on consolidation and workflow
management in a unified system of existent methods for watering diagnostics linked with new untested at
Western Siberia oilfields methods. Such approach allows to increase an application efficiency of
historical data. Furthermore, it can be the basis of special software for the purpose of water source
diagnostic in oil production wells.

Key words: water cut, water source, express-method, analytical method.

MOJAEJIM 1 METObI COBEPHIEHCTBOBAHUA ITPOUECCOB CHABXEHUA
CKBAXMWHHBIX CUCTEM HE®TEITPOMBICJIA

@. H. A6y-A6e01, A. P. Xaﬁapoel, H. A. Eopucoez, /. B. Mapmbmoel
"T'BepCKOi1 rOCyAQPCTBEHHBII TEXHIUIECKUI YHUBEPCHUTET,

*HukeropoaCKuit rocyAapCTBEHHbII YHIUBEpCUTET UM. A0OadeBCKOro,

aafares@mail.ru



B pabote paccmarpuBaroTcs BOIPOCH pa3padOTKU UMUTALIMOHHON MOJIENT CUCTEMbl MOHUTOPUHTA
U YOpaBJICHUS 3alacHBIMH YacTSMH, WHCTpYMEHTaMH M mnpuHamiexHoctamu (3UII), pasmemienns
KOMIUIEKTYIOIMX B ucTouHKKax nononHeHus 3UIL. Jlannas Mozenb MO3BOJIIET MUHUMH3HPOBATh BpEMs
OXHMJaHMS Hadala PEeMOHTA MpPU BO3HHKHOBEHMH OTKA30B I MOJOMOK, BO3HHMKAIONIMX B IpoOIEcce
MPOMBIIIJICHHOTO OypeHUs! HePTAHBIX U Ta30BBIX CKBaKUH. [Ipe/yioxKeHo UCTOIb30BaHNE HEUPOCETEBOTO
KJIacCU(UKaTOpa, IMO3BOJIAIONIETO MPOM3BECTH OICHKY BEIMYMHBI OCTAaTOYHOTO pecypca C Y4eToM
BBIOPaHHOM cTpaTeruu SKcIuTyaTauuum obOopynoBanusa. Ha 0ase mMHTanmoHHOW Mojenu paszpaboTaH
NPOTPaMMHBIA KOMIUIEKC, KOTOPBIH MOMKET TNPHMEHSAThCA Npu olecriedeHNH (DYHKIMOHUPOBAHUS
CKBa)XMHHBIX CHUCTEM HE(TEIPOMBICIIOB, a TAKXKE /ISl MOHUTOPUHTA UX COCTOAHUS U cHabxenus 3UIL.

KuroueBble cjioBa: mpenaBapuiiHbIe CUTYalluH, HEHPOCETeBOU KilacCu(HUKATOp, 3alacHbIC YacTu U
KOMIUIEKTYIOIHE, Oe3aBapuitHOCTh, CKBAKUHHBIE CUCTEMBI.

MODELS AND METHODS FOR IMPROVING SUPPLY PROCESSES OF DOWNHOLE
OILFIELD SYSTEMS

F. N. Abu-Abedl, A. R. Khabarovl, N. A. Borisovz, and D. V. Martynovl
"Tver State Technical University,

*Lobachevsky State University of Nizhni Novgorod,

aafares@mail.ru

The work deals with the development of a simulation model for monitoring and controlling
inventory and supplies, placement of components in the sources of replenishment of spare parts. The
model is aimed at minimizing the timeout start repairs in the event of failures or damage arising in the
course of industrial drilling oil and gas wells. The usage of neural network classifier was proposed that
enables an assessment of the residual resource taking into account the chosen strategy of the equipment.
On the basis of the simulation model a software package was developed that can be used for ensuring the
operation of downhole oilfield systems, as well as for monitoring their condition and supply of spare
parts.

Key words: pre-emergency situations, neural network classifier, spare parts and components,
trouble-free, downhole oilfield systems.

OKCITPECC-METO OHEHKHU CTPYKTYPHO-I'PYIIIIOBOI'O COCTABA OKHNCJIEHHBIX
MACEJI

B. A. ﬂopozouuucmml, C. I10. Ho.ll}ll('062, . A. quthOKI, Bb.II. T 0HK0H02061, M. T. ’Iencxuxl,
A. B. Szenoga’

'PT'Y nedprr uraza um. 1. M. I'ybkuna,
*000 «T'aznpom BHUHT'A3»,
dvia@list.ru

IToka3zana NNpUuHIUIIHAAIbHAd BO3MOXHOCTb HNPHUMCHCHHUA MCTOA n-d-M IJIs1 OLIEHKHU CTCIICHU
OKHCIICHHS HE(TSIHBIX Macell B YUCTOM BHJIC ¥ B MPUCYTCTBUY aHTHOKUCIUTEILHBIX MPHCaIoK. MeTon He
TpeOyeT JAOPOTrOCTOSIIEr0 CII0KHOTO OOOPYIOBAHHS U MOXET HCIIONBh30BAThCSI B KAa4eCTBE JKCIPEcC-
MeTo/a, MpeaBapstomero 0Oojee TiayOOKOe HW3ydeHHWE COCTaBa Macel COBPEMEHHBIMH (HU3HKO-
XUMHUYCCKUMU METOAaMMU. qYBCTBI/ITeJIBHOCTB MCTOAA BBINIC TPH U3YUYCHHU CTPYKTYPHO-I'PYIIIIOBOTO
COCTaBa Macell, MOJyYCHHBIX U3 napaduHOBBIX HedTel, yeM u3 ManonapaduHOBBIX. MeETO I MO3BOIHII
BbBISIBUTH HAJIMYUC BbIPAKCHHOI'0O HWHAYKIIMOHHOI'O ICPUOJa HAKOIUICHUA THUHAPOICPOKCHIOB, IIOCIIC
OKOHYaHUsI KOTOPOTO BO3PACTAET COJIEPIKAaHNE OKUCICHHBIX KOMIIOHEHTOB.

KuaroueBble cjioBa: HeTssHBIE Macia, CTENEHb OKUCIEHUs, MeTOA N-d-M, CTPYKTYpHO-TPYITIOBOM
COCTaB, SKCIPECC-METO/I.

RAPID ASSESSMENT OF STRUCTURAL-GROUP COMPOSITION OF OXIDIZED
LUBRICATING OILS



V. A. Dorogochinskajal, S. Ju. Poljakovz, D. A. Chumakovl, B. P Tonkonogovl,
M. G. Chenskykhl, A. V. Jazepoval

'Gubkin Russian State University of Oil and Gas,

*Gazprom VNIIGAZ LLC,

dvia@list.ru

A principal possibility of n-d-M method utilization was demonstrated for assessment of lubricating
oils oxidation degree, as in their pure form, and also in the presence of antioxidant additives. The method
doesn’t require expensive sophisticated equipment and can be used as an express-method, which precede
more detailed investigation by the modern physico-chemical methods. Sensitivity of the method is higher
when lubricating oils from waxy crudes are analyzed, rather than from crudes with low wax content. The

method enabled to find out an expressed induction period of hydroperoxide accumulation, after which the
content of oxidized compounds increases.

Key words: mineral oil, oxidation degree, n-d-M method, structural-group composition, express-
method.

NAEHTUOUKALIVIA W OIIPEJEJIEHUE KOPPO3SMOHHO-AKTHUBHbIX [IPUMECE
I'AJIOTEHOB B HE®TAX B ITEJIAIX OBECHEYEHMA S5KOJIOI'MYECKOU BE3OITACHOCTH
HEOTEIIEPEPAGATBIBAIOUINX ITPEATIPUA TN

C.T. I/Ieaxmoxl, 0. I0. Bezax’

'Oxcneprao-kpumuHasucTideckuit 1eHTp I'Y MBA Poccun mo r. Cankr-Ilerepbypry u AeHunrpapckoit
obaacTw,

*BcepOCCHICKUIT HayIHO-HCCAEAOBATEAbCKHI MHCTUTYT MeTporormu uMm. A. V. Menpeaeesa, r. CaHkr-
ITerepbypr,

sgi78@mail.ru

B crarbe ommcaHa HOBas METOAMKA OIpENCIICHUS MpUMeced Xjopa, Opoma U #oma B HedTH,
OCHOBAaHHAsl Ha MCIOJIb30BAHUM METOJA WHAYKTUBHO-CBSI3AaHHOM IJIa3Mbl C MAacC-CIIEKTPOMETPUUYECKON
peructpanmeii  (ICP-MS). C mnomompl0o JaHHOW METOAMKH TPOBEICHO UCCIEJOBaHHE MPOO
MPOMBINIUICHHBIX ~ CMece  HedTel,  mocTymaromux  Ha  mepepabotky  Ha  Kupumickwmii

HedTenepepabaTHIBAIONINI 3aBOJ, C LEIbIO ONpPEACTCHUS B HHUX KOPPO3MOHHO-OMACHBIX IpHMecei
raJIOT€HOB.

KiroueBble ci0Ba: KOpPpPO3HOHHAs AaKTHBHOCTh He(Tel, KOPPO3ZMOHHO-AKTUBHBIC IPUMECU
raJIOTeHOB, METOTUKA OIIPEICIICHUS PUMECEeH, aHan3 cocTaBa HeTel, aBapun Ha HeQTenpoBoIax.

DETERMINATION AND IDENTIFICATION OF CORROSIVE HALOGEN IMPURITIES IN
CRUDE OILS IN ORDER TO PROVIDE REFINERIES ENVIRONMENTAL SAFETY

S. G. Ivahnjukl and O. Ju. Begakz

'Criminal Expertise Centre of Central Administration of RF Ministry of Internal Affairs for Saint-
Petersburg and the Leningrad Region,

?D. L. Mendeleyev Institute for Metrology (Saint-Petersburg),

sgi78@mail.ru

The article considers a new methodology for determination of Cl, Br and I impurities in oils, based
upon the method of inductively coupled plasma with mass spectrometry registration (ICP-MS). With the

aid of the methodology samples of crude oil mixtures, come to Kirishi Refinery, were analyzed in order to
determine corrosive halogen impurities.

Key words: crude oil corrosive activity, corrosive halogen impurities, impurities analysis, crude oil
composition analysis, pipeline accident.
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