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Anmuodemonayuonnsle ceolicmea cmeceil 2-memundypana u 2,5-oumemungpypana c
IMAIOHHBIM MONUGOM

U. A. Tuynos, M. C. Korenes, B. A. Bunokypos, I1. A. I'yuun, M. E. bapaun, A. A. HoBukos
E-mail: tiunov.i@ gubkin.ru

[IpoBeneHbl HCCAEAOBAaHUS AHTUCTOHAIMOHHBIX CBOMCTB cMecel 2-metwidypana u 2,5-
TuMeTHII(pypaHa ¢ 3TATOHHBIM TOILTMBOM, COACPKAIIUM TOJIYOJI. BBIUMCICHBI OKTAaHOBBIC YUCIIA
CMEIICHUsI MCCIIElyEMBbIX BEHIECTB IMPU PANIMUYHBIX KOHIEHTPAIUAX, a TaKXe HCCIEI0BAHO
M3MEHEHHE YYBCTBUTEIBHOCTU ToIUMBa. llokazaHo, YTO MaKCMMalbHOE OKTAaHOBOE YHCIIO
CMEIIICHHUS 110 UCCIIE0BATEIbCKOMY METOY TOCTUraeTcsl MpH KOHIeHTpaiuu g1o6aBok 10% 06.,
MPU 3TOM YYBCTBUTEIHHOCTH TOILIMBA BO3PACTAET B MEHBIICH CTENEHU MPHU UCIOJb30BaHUU 2-
MeTmidypaHna.

KialoueBble ciaoBa: wmertuwndypaH, IuMeTHI(QypaH, OKCHIE€HAThl, OKTAHOBOE YMHCJIO,

AJIbTCPHATUBHLIC TOILJIMBA.

Antiknock properties of blends of 2-methylfuran and 2,5-dimethylfuran with ethanol fuel

I. A. Tiunov, M. S. Kotelev, V. A. Vinokurov, P. A. Gushchin, M. E. Bardin, and A. A. Novikov
The antiknock properties of blends of 2-methylfuran and 2,5-dimethylfuran with ethanol fuel
containing toluene are studied. The octane numbers of blends of these substances in various
concentrations and the change in sensitivity of the fuel are calculated. It is shown that in research
method the octane number of the blend attains the maximum at additive concentration of 10 vol.
%, at which the sensitivity of the fuel increases at a smaller degree when 2-methylfuran is used.

Keywords: methylfuran, dimethylfuran, oxdygenates, octane number, alternative fuels.

Ouyenka cocmaeoé u ceoiicme NIACMUYHBIX CMA30K HA OCHO8E OMPAOOMAHHBIX Mace)l

B. B. Octpuxos, C. H. Cazonos, B. B. Cadonos, B. 1. bana6anos, B. 1. Burnoposuu

E-mail: viitinlab8 @ bk.ru

PaccmoTpen crmoco0® ouMCTKM Macen ¢ MCMOJIb30BaHHEM MOHOATAHOJAMHHA U H30MPOIaHOIIa,
MO3BOJIAIOIIMN  OYMINATh OTpPaOOTaHHBIE CHHTETHMYECKHE Maclia [Uisi WX MOCIEAYIOLIEro
MPUMEHEHUS] B KA4yeCTBE JUCIEPCHOHHOW CpENbl MPU M3TOTOBJICHUM IUIACTHYHBIX CMa30K.
Omnpenenensl COCTaBbl IIACTUYHBIX cMa3ok aHanoroB Conupoina K u Jlutona-24, co3naHHBIX Ha
OCHOBe 0TpaboTaHHBIX Maces. OleHeHbl OCHOBHbBIE (PU3MKO-XMMHUYECKHUE U IKCILUTyaTallHOHHBIC
CBOMCTBA 3KCIIEPUMEHTAJIBHBIX COCTABOB CMA30K. YCTaHOBJIEHO, YTO IUIACTUYHBIE CMAa3KU Ha
OCHOBE OTPabOTaHHBIX MOTOPHBIX Maced PaBHBI WJIM TPEBOCXOAAT IO CBOMCTBAM TOBAapHbBIC

aHaJIOTHu, U3IrOTOBJICHHBIC HA OCHOBC 0a30BEIX A0POroCTodmurux Macell.



KirueBble ciioBa: OTpa6OTaHHOG MacJjo, IMJIaCTUYHBIC CMAa3KH, OYHMCTKa Macjia, JUCIICPCUOHHAA

cpena, aucniepcHas (asa, Temreparypa KarienaaeHusl.

Determination of compositions and properties of plastic lubricants based on used oils

V. V. Ostrikov, S. N. Sazonov, V. V. Safonov, V. I. Balabanov, and V. I. Vigdorovich

The method of oil cleaning using monoethanolamine and isopropanol, which allows cleaning of
used synthetic oils for their subsequent utilization as a dispersing medium for producing plastic
lubricants, is examined. The compositions of plastic lubricants of Solidol J and Lithol-24 cousins
produced from used oils are determined. The basic physicochemical and performance properties
of experimental compositions of the lubricants are evaluated. It is shown that plastic lubricants
based on used oils are comparable or even superior in properties to the commercial cousins
produced from costly base oils.

Keywords: used oil, plastic lubricants, oil cleaning, dispersing medium, disperse phase, dropping

point.

Bnuanue y2neso000poonozo cocmasa Ha Kauecmeo u IKCHIAYAmMayuoHHble CEOIICHEA CPEOHUX
OUCIMUNNIAMHBIX PPAKUUIL U CYOOBBIX MAI0BAZKUX MONTIUG

H. K. Konnpamesa, J[. O. Kouapames, B. A. Pynko, A. A. aiaynuna

E-mail: natalia_kondrasheva@mail.ru

HccnenoBanbl (PU3NKO-XUMHUYECKHE CBOWCTBA CPEAHMX IUCTHIUISATHBIX (pakuuil MmporieccoB
rIyO0oKo# mepepaboTku HeTAHOTO ChIpbsi onHOTO U3 poccuiickux HII3 ¢ Toukm 3peHus ux
WCIIOJIb30BaHUSI B KAaueCTBE KOMIIOHEHTOB CYJIOBBIX MAaJIOBA3KMX TOIUIMB. [IpoBeneHo
ompefieiecHue ¥ CpPaBHEHUE OJKCIUTyaTallUOHHBIX CBOMCTB JAW3ENbHOM (pakuuu moclie
TUAPOOYMCTKU M JIETKMX Ta30MiIell KaTaJIuTUYECKOTO KPEKHMHIAa U 3aMEAJICHHOIO KOKCOBAHMS.
BrisiBiieHBI 3aBUCUMOCTH (DU3HKO-XMMHYECKUX M OKCIUTYyaTallUOHHBIX CBOWCTB HMCCIIETYEMBIX
dpakumii OT WX YIJIEBOJOPOIHOTO cocTaBa. Ha OCHOBaHWMM YCTaHOBJIEHHBIX 3aBUCUMOCTEH
pa3paboTaH M PEKOMEHJIOBaH K BHEIPEHHUIO ONTHUMAIbHBIA KOMIIOHEHTHBII COCTaB CYIOBOTO
MAaJIOBSI3KOT0O TOILIMBA.

KuroueBble cjioBa: CyJ0BOE MaJIOBA3KOE TOIUIUBO, AU3EIHHOE TOIIMBO, CPEAHUE TUCTHIIISTHI,

YTJIEBOJOPOAHBIA COCTAB.



Influence of hydrocarbon composition on quality and performance properties of middle
distillates and low-viscosity marine fuels

N. K. Kondrasheva, D. O. Kondrashev, V. A. Rudko, and A. A. Shaidulina\

The physicochemical properties of middle distillates of exhaustive refining of crude oil of one of
the Russian refineries are studied from the point of their utilization as components of low-viscosity
marine fuels. The performance properties of diesel fractions after hydrofining and of light gas oils
of catalytic cracking and delayed carbonization are determined and compared. The
physicochemical and performance properties of the studied fractions are found to depend on the
hydrocarbon composition of the fractions. Based on the noted dependencies, the optimum
component composition of low-viscosity marine fuel is developed and recommended for
introduction.

Keywords: low-viscosity marine fuel, diesel fuel, middle distillates, hydrocarbon composition.

H3zmenenue  y2n1e6000poO0H020 U  KOMHOHEHMHO20  COCMAGO8  MAMNCEN0U  Hedmu
AwanvuuncK020 Mecmopoxicoenus 6 npoyecce KAMaaumuuecKo20 aKeamepmoau3a

JI. E. ®occ, I'. II. Karokona, b. I1. Tymansn, H. H. I[lerpyxuna, B. @. Hukonaes, I'. B. Pomanos

E-mail: iacw212 @ gmail.com

[IpoBeneno (Qusmueckoe MOIENIMPOBAHUE TMPOILECCAa AaKBAaTEPMOJIM3a THKEIOW HedTH
AILIaTBbYMHCKOTO MecTopoxkaeHus npu temmneparypax 250, 300 u 350°C. B xkauectBe
HeTepacTBOPUMBIX IPEKYPCOPOB KaTalau3aropa MCIOJIb30BAIN KapOOKCHIIAThl HHKENs MU
KoOanbTa. YCTaHOBJIEHO, 4TO Mpu Temreparype mnporecca 300°C B mpHCYTCTBUHM JTOHOpPA
IIPOTOHOB BOAOPOJA MPOUCXOIUT 3HAUUTEIHLHOE YBEIMUEHHE COJNEP)KAHUS Macell, YMEHbIICHHE
coJiepkaHus cMod B 1,8 pasa, 4To MPUBOAUT K CHUKEHMIO BSI3KOCTH HePTH Ha 91% u minoTHOCTH
¢ 960 no 953 xr/m3. MeToioM XpoMaTo-Macc-CIEKTPOMETPUM M3YUEH YIIIEBOJOPOJHBIN COCTaB
JKUJKHUX IPOAYKTOB akBarepMmonu3a, metogoM MAJIJIM-ciekTpoMeTpun omnpeneneHa CpeaHss
MoJIeKyJsipHast Macca acanbTeHoB. Hanbomblee nepepacnpeeneHue yriaieBo10poJ0B B COCTaBe
H-aJIKAHOB, AJKWJIIUKIOI€KCaHOB M alKWIOEH30JI0B MPOUCXOAMT mpu Temmeparypax 300 u
350°C. OmpeneneH cocTaB NMPOAYKTOB MPEBPALIEHUs JOHOpPA MPOTOHOB BOAOPOAA (TETpajlHA)
IIPU YKa3aHHBIX TEMIEpaTypax akBaTepMOJIn3a.

KuaroueBble cjioBa: akBaTepMouiu3, Tskenas He(dTh, acanbTeHbl, MPEKypcop KaTaln3aTropa,

JIOHOP MTPOTOHOB BOAOPOJIA.



Change in hydrocarbon and component compositions of heavy crude oil from ashalchinskoe
field in catalytic aquathermolysis process

L. E. Foss, G. P. Kayukova, B. P. Tumanyan, N. N. Petrukhina, V. F. Nikolaev, and G. V.
Romanov

A physical model of the process of aquathermolysis of heavy crude oil from Ashalchinskoe oilfield
at 250, 300, and 350°C has been developed. Nickel and cobalt carboxylates were used as oil-
soluble catalyst precursors. It was found that at 300°C process temperature in the presence of
hydrogen proton donor the oil content increases substantially and the resin content decreases by
1.8 times, which leads to a decrease in crude oil viscosity by 91% and in density from 960 to 933
kg/m3. The hydrocarbon composition of liquid aquathermolysis products was studied by
chromato-mass spectrometry and the average molecular weight of asphaltenes was determined by
matrix-assisted laser desorption/ionization (MALDI) spectrometry. The maximum
disproportionation of hydrocarbons in n-alkanes, alkylcyclohexanes, and alkylbenzenes occurs at
300 and 350°C. The composition of hydrogen proton donor (tetralin) conversion products at these
aquathermolysis temperatures was determined.

Keywords: aquathermolysis, heavy crude oil, asphaltenes, catalyst precursor, hydrogen proton

donor.

Humencugukayua npoyeccos npouzeoocmea 0eH3UHO8 PA3IUUHBIX MAPOK HA OCHOGE yuema
MEHCMONEKYIAPHBIX 63AUMOOCUCM U KOMNOHEHM 08 CMECU U COCMABA Nepepadamsléaemozo
colpba

O. [. UBanumuna, E. H. UBamkuna, [I. B. Xpanos, H. B. Kopotkogra, A. B. Kneiimenos, B. A.
I'onoBauér

E-mail: ied@tpu.ru

N3noxensl pe3ynbTaThl MOBBIMICHUS 3(P(HEKTUBHOCTH TPOIIECCOB MPOU3BOJICTBA OCH3WHOB C
MIPUMEHEHNEM KOMITBIOTEPHON CUCTEMBI HA OCHOBE y4€Ta MEKMOJICKYJISIPHBIX B3aUMOICHCTBUIA
KOMIIOHEHTOB CMECH IPU PacCyYeTe OKTAHOBBIX YMCEI CMECEBBIX ITPOAYKTOB Pa3JIMYHBIX MapoK,
M3MEHEHHUs COCTaBa TMepepadaThiBaeMOrO ChIpbs B Ipolieccax pu(OpMHHTra, M30MEpU3AINH,
AJKWIMPOBAHUA U KaTaIMTUYECKOTO KPEKHUHTA.

[IpuMmeHeHne KOMIBIOTEPHOW CHUCTEMBI IO3BOJSIET ONEPATHBHO M TOYHO OMNPEIECTATH
ONTUMAJFHOE COOTHOIIEHUE KOMIIOHEHTOB, 00€CIIeUHBAOIIEe MOyYeHNE TOBAPHBIX OCH3MHOB,
COOTBETCTBYIOIIIUX BCEM COBPEMEHHBIM TPEOOBAHHSIM HOPMATUBHBIX TOKYMEHTOB.

KuarwueBble ci10Ba: KOMIayHAUPOBaHUE, OKTAHOBOE YHUCIIO, TUTOIbHBIA MOMEHT,

MAaTEMAaTUYCCKOC MOACIIMPOBAHUEC, ITPOU3BOACTBO OeH3MHa.



Intensification of production various grades of gasolines based on study of intermolecular
interactions of blend components and composition of process stock

E. D. Ivanchina, E. N. Ivashkina, D. V. Khrapov, N. V. Korotkova, A. V. Kleimenov, and V. A.
Golovachév

The results of improving of gasoline production efficiency using a computer system, taking
account of intermolecular interactions of blend components in calculation of octane numbers of
various grades of blended products and change in composition of the process stock in reforming,
isomerization, alkylation, and catalytic cracking processes, are analyzed. The computer system
can be used to determine quickly and precisely the optimal components ratio that ensures
production of commercial gasolines conforming to all current requirements of normative
documents.

Keywords: compounding, octane number, dipole moment, mathematical modeling, gasoline

production.

Mamemamuueckas Mooeb 011 RPOZHOZUPOBAHU 6bIX0008 RPOOYKHI08 KOKCOBAHUA MANCENBIX
He(hmanvix oOcmamikos

B. I1. 3anopun, C. B. Cyxos, M. 10. Jlonomaros, H.A. XKypasneBa, A. P. l'anuax6upos, B. B.
MaprsiHos, A. B. Kyryesa

E-mail: zhuravliova80@ mail.ru

[Tpornecc 3aMeIEHHOTO KOKCOBAHUS SIBIISETCS OHOM M3 Hanbosee JUHAMUYHO Pa3BUBAIOLINXCS
B MHpOBOW HedrenepepaboTke TexHonornen. OCHOBHBIMU (PaKTOpamMH, OINpPEAEISIOUUIMU
MaTepuaibHbIi OajdaHC M KayecTBO IOJYyYaeMbIX IPU KOKCOBAHHUU TPOJIYKTOB, SIBISIOTCS
TEXHOJIOTHYECKHE MapaMeTpsl MpoLecca U KaueCTBO MCIOJIb3YeMOro Chlpbsi. OIHAKO JaHHBIE O
3aBHCHUMOCTH BBIX0JIa Ta3000pa3HbBIX U KHUJIKHUX MPOJTYKTOB KOKCOBaHUS OT KayecTBa HCXOJHOTO
CBIpbSl B OTEUECTBEHHOM JIUTEpaType OTCYTCTBYIOT. B pabore mpencraBieHsl pa3paboTaHHbIE
MaTeMaTUYeCKUe MOJENIH BBIXOJa MPOAYKTOB KOKCOBAaHHUS TSDKEIBIX HE(MTAHBIX OCTaTKOB,
KOTOpBIE TO3BOJIAIOT DPEryJIUpPOBaTh BBIXOJ TMPOAYKTOB, H3MEHSsS JOJEBOE COOTHOLIEHUE
KOMIIOHEHTOB B CBIPbE, YUUTBIBAS [IPH 3TOM U3MEHEHUE KOKCYEMOCTH Ka)KJI0T0 U3 KOMIIOHEHTOB
CBIPBS.

KuroueBble cjioBa: MareMaTudeckasi MOJIENb, KOKCOBAaHUE TSKEIIBIX HEPTSIHBIX OCTAaTKOB, ChIPbE

KOKCOBaHHsI, KOKCYEMOCTb.



Mathematical model for predicting yield of heavy oil residue carbonization products

V. P. Zaporin, S. V. Sukhov, M. Yu. Dolomatov, N. A. Zhuravleva, A. R. Galiakbirov, V. V.
Martynov, and A. V. Kutueva

Delayed carbonization is one of the most dynamically developing technologies in global petroleum
processing. The basic factors determining the material balance and the quality of carbonization
products are process parameters and quality of the feedstock used. However, data on the
dependence of yield of gaseous and liquid carbonization products on the quality of the feedstock
are absent in the domestic literature. This paper presents the developed mathematical models of
the yield of heavy oil residue carbonization products, which help control products yield by varying
the proportions of the components in the feedstock, taking account of the change in carbonizability
of each component of the feedstock.

Keywords: mathematical model, carbonization of heavy oil residues, carbonization feedstock,

carbonizability.

Hccneoosanue pusuko-xumuueckux ceoicme madxiceaol CMOaAbl RUPOAU3A C Uelblo ee
UCNOIb306AHUA 8 KAYECMEe CblPbA 0J13 NOIYYEHU HePMAHBIX NEKO08

A. T. Myxamem3sHoB, A. A. MyxamenzsiHoBa, A. A. XaiOymumH, b. C. XKupnos, A. C. Ansi0beB

E-mail: alf6058 @yandex.ru

[IpencraBieHbl pe3ynbTaThl UCCIEIOBAHMS COCTaBa U (PU3UKO-XUMUYECKUX CBOIMCTB MOOOYHOTO
IPOJYKTa MPOU3BOACTBA ATUIIEHa — TsDKeoi cmounbl nupoiusa (TCII). Ycranosneno, uro TCII
NpEJICTaBIsIeT COOOM CIOKHBIE MHOTOKOMIIOHEHTHBIE CMECH OpPraHMYeCKHX COEeIMHEHUMN
MIPEUMYIIECTBEHHO apOMaTHUYECKUX U B MEHBIIIE CTETIEHU HETIpeIeIbHBIX yrieBoopo1oB. CocTaB
u pusnko-xumudeckue cBoiictsa TCII Ha MPOMBIIUIEHHONW YCTaHOBKE MUPOJIN3a U3MEHSIOTCS BO
BPEMEHHU B JOCTATOYHO LIUPOKHUX IpeAeax Ja)e IMPU MUPOIU3€ OJHOTO U TOIrO K€ BUIA CHIPbS.
B oatoii cBszu npu ucnons3oBanuu TCII B kauecTBe ChIphs JJIsi MIPOU3BOICTBA YTIIEPOTHOTO
MaTepuaia 3aJaHHOrO0 KayecTBa BO3HUKAET HEOOXOAMMOCTb CTaOWJIM3allUd €ro COCTaBa,
CTPYKTYpBI ¥ CBOMCTB BO BpeMeHH. OOCYk/1eHbl MOTEeHIUAIbHBIE ITYTH PEIICHUs 3TON MPOOIIEMBI,
cpeau kotopbix Mpon3BoAcTBO TCII kak 0HOrO U3 1ENEBbIX NIPOAYKTOB IMPOJIN3A U MOATOTOBKA
TCII, xak TOOOYHOTO MPOAYKTa MPOU3BOACTBA OJICPUHOB K IepepabOTKe B YIJIEPOIHBIC
MaTepHuabl 33JaHHOIO Ka4ecTBa

KiroueBble cj10Ba: MUpoin3 OEH3MHA, TsHKENas cMoJjla MUPOJIn3a, HeQTAHOU MeK, MUPOYTIepo/,

KOKCYCMOCTb.



Study of physicochemical properties of heavy pyrolysis tar for its utilization as feedstock for
producing petroleum pitch

A. T. Mukhamedzyanov, A. A. Mukhamedzyanova, A. A. Khaibullin, B. S. Zhirnov, and A. S.
Alyab’ev

The results of study of composition and physicochemical properties of ethylene production by-
product, namely, heavy pyrolysis tar (HPT) are reported. It is shown that HPT is a complex
multicomponent mixture essentially of aromatic compounds and partially of unsaturated
hydrocarbons. The composition and physicochemical properties of HPT in an industrial pyrolysis
plant vary with time in a wide range even when same type of feedstock is pyrolyzed. In view of
this, for using HPT as a feedstock for producing carbon material of a fixed quality, it is necessary
to stabilize its composition, structure, and properties with time. The potential paths of solving this
problem, among which are production of HPT as one of the target pyrolysis products and
preparation of HPT as an olefin production by-product for processing into carbon materials of a
fixed quality, are discussed.

Keywords: gasoline pyrolysis, heavy pyrolysis tar, petroleum pitch, pyrocarbon, carbonizability.

Jlabopamopuuvie uccnedosanus 2eomempuu mpewjus nPu 6bINOJIHEHUU MHO20CHYNEHYAM 020
2uo0popaspulea naacma npu mpexocHOM HANPAICEHHOM COCMOAHUU

Xoy bun, Yens Msub, Baub Uen, Cyn Taudnii

E-mail: suntengfei7 @sina.com

[IpencraBieHsl  pe3yiabTaThl  JJAOOPATOPHOIO  3KCIEPUMEHTa IO  MHOTIOCTYNEHYaTOMY
ruapopaspeiBy 1iacta (I'PII) ¢ ucnons3oBanueM reiab-pactBopa B kadectBe xkuaxoctu ['PII Ha
nabopaTopHoOil ycraHOBKe 1o MozenupoBanuio I'PIT npu TpexocHOM HamnpspKeHHOM COCTOSHUM.
B kyOuueckom oOpasiie MmopoJsl B pe3ysbTaTe 3KCIEPUMEHT 00pa3oBajlaCh CETh TPELIUH.
BrisiBneno, uto npu peanusanuu nepsoit crynenu ['PIT o6pazoBanachk moyTH miockas TpeuiuHa,
B TO BpeMs KakK IpU pealu3allid BTOPOM — BOTHYTas TpeluHa. B3ammopneincrue mnosen
HaIpsDKEHUH, CO3[aBaeMbIX ABYMs INIaBHbIMM TpewmnHamu ['PII, BeI3Bamo pocT BTOPUYHBIX
TPELIVH, HAIIPABJICHUS KOTOPBIX OKa3alMCh IapauIeIbHbl CMOACIUPOBAHHOMY CTBOIY, HO IIpU
9TOM IIPUBEJIO K YMEHBIIECHUIO NIMPHUHBI ITOCIEAYIOIIEH TJIaBHOW TPEIIMHBI. bbUIO yCTaHOBIEHO,
YTO MOJEJb JUCKOBHUIHON TPEIMHBI MOAXOIUT JUIs IPOTHO3UPOBAaHUS reomeTpun TpemuH [ P11
B FOPU30HTAJIBHBIX CKBaXKMHAX B OOJIBIIEH CTENEHH, YeM JBYMEPHbIE MOJIEIU PaclpoOCTPaHEHHS
tpeuH (Moaens PKN, moznens KGD). IIpoekTrpoBanuto 3Hau€HHsI MIIOTHOCTH PACHIONOKEHUS
cryneneit I'PII nomxHo ynenstbest ocoboe BHUMaHKe U peanu3aunu MHoroctynenuyaroro ['PIT

B CKBaA)KMHAX C TOPU30HTAJIbHBIM OKOHYAaHWEM.



KuaroueBble cjioBa: ruipopa3psiB miacta, Tpeuaa ['PI1, ropusonTanbHasi CKBaKUHA, TEOMETPHUS

TPELIVHBL, IJIOTHOCTh pacnoiokeHus crynenen I'PII.

Experimental investigation on fracture geometry in multi-stage fracturing under triaxial
stresses

Hou Bing, Chen Mian, Wan Cheng, and Sun Tengfei

Multi-stage fracturing of horizontal wells is an effective simulation technique used commonly for
unconventional reservoirs. Complex interactions between multiple hydraulic fractures are believed
to have a significant impact on fracture geometry in rock mass. Many theoretical models proposed
for predicting hydraulic fracture geometry and stress-interference resulting from multi-stage
fracturing have not been validated experimentally. In this study, a multi-stage fracturing test using
gel solution as fracturing fluid was conducted under triaxial stressed state. The results showed that
the first fracturing stage produced a planar fracture, while the second, a concave (bowl-shaped)
fracture. Stress interference between these two main fractures caused growth of secondary
fractures parallel to the simulated wellbore and decrease in width of subsequent main fractures.
Penny (disk)-shaped fracture model is believed to be more suitable than rectangular fracture model
for predicting the real fracture geometry in horizontal wells. For multi-stage fracturing in
horizontal wells, special attention should be focused on spacing of fracture stages.

Keywords: hydraulic fracture, multi-stage fracturing, horizontal well, fracture geometry, fracture

stage spacing.
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Mukpomacuimaodnbvie uccned06anus CMeweHus 6 MampuiHo-mpewuHHoI cpede é npoyecce
CMEMUEaAU|e20ca 6blMmecHeHUA

E-mail: zhangchenshuo @ petrochina.com.cn

Pa3paboran MeTo1 KOHEUHBIX 3JIEMEHTOB JJis perieHust ypaBHeHus: HaBbe — CTokca 1 BbIBOJA
YpPaBHEHMsI, OTMCHIBAIOIIETO MPOLECCHl KOHBEKIIMU U TU((y3Ur B MaTPUYHO-TPELLIMHHON cpefe.
[Tpy momou JaHHOTO MeToAa OBUIO MCCIENOBAHO BIUSHHME KO3(duumeHTa MOneKyIspHOU
mubdy3un, CKOpocTu mnepemenieHus (uironaa U MOPUCTOCTH MAaTPUIBl Ha CMEIIMBAIOIIYIOCS
CUCTEMY. Y CTaHOBJIEHO, UTO MPOIIeCC KOHBEKIIMH, B OCHOBHOM, MPOTEKAET B TPEIINHAX, NPOIIECC
mupdy3un — Kak B TpelIMHAX, TaK U B MaTpuile Mopoabl. Takke BBISABIEHO, YTO CTENEHb
CMEIICHHUsS HaXOAMTCS B MPSAMOM 3aBHCHMOCTH OT KOd(duumeHTa MoneKyasipHOi nuddys3uu,
MOPUCTOCTH MAaTPHIBl U pa3Mepa TpPEUIMH M B 0OpaTHOW 3aBUCUMOCTH — OT CKOPOCTHU

NEPEMCIICHUS KUAKOCTH.



KiroueBblie cJIoBa: CMCIINBAIOUICECsA BBITCCHCHHEC, MaTpUYHO-TPCIINHHAs cpcaa,
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Microscale investigation of mixing in matrix-fracture medium for intermixing displacement
Chenshuo Zhang, Zifei Fan, Anzhu Xu, and Guangyan Hu

A finite element method was developed to solve the Navier-Stokes equation and the convection-
diffusion equation in matrix-fracture medium. Using this method, we investigated the effect of
molecular diffusion coefficient, fluid velocity, matrix porosity, and fracture space on the mixing
pattern. Our research indicates that the dispersion pattern is dominated by convection in the
fracture and by diffusion in both the matrix and the fracture. We further discovered that the level
of mixing has a direct relationship with molecular diffusion coefficient, matrix porosity, and
fracture space, whereas fluid velocity has an inverse relationship with the level of mixing.
Keywords: intermixing displacement, matrix-fracture medium, mixing pattern, finite elements

method, micro scale.

Memoo KoHmpona memnepamypHoll CmoOUKOCHU MOMOPHBIX MACENl U 6IUAHUA NPOOYKMO8
memnepamypHoil 0ecmpyKyuu Ha RPOMUBOU3HOCHbLE CEOTICIEA

b. . KoBanbckuii, A. H. Coxonpaukos, O. H. Iletpos, B. I'. IllIpam, E. I'. KpasioBa

E-mail: shraml8rus @mail.ru

[IpeacraBneHsl pe3ynbTaThl ONPEACICHUS TEMIEPATypPHOH CTOMKOCTH MHUHEPAIBHBIX H
MOJIYyCHHTETUYECKUX MOTOPHBIX Macesn. OOOCHOBaH KpUTEpUU TEMIIEpAaTypHOW CTOWKOCTH U
oTpeJiesieHa CBS3b MEXTy HUM U TPOTUBOU3HOCHBIMU CBOWCTBAMH Macell.

KurroueBble c10Ba: MOTOpHBIE Maciia, TEMIIEPATypHAasl CTOMKOCTh, IPOTUBOM3HOCHBIE CBOMCTRBA,

KO3(PUIIMEHT MOTJIOIEHUs CBeTa, KO3 (HUIIMEHT UCTIAPSIEMOCTH.

Method of monitoring thermal stability of motor oils and influence of thermal degradation
products on wear-resistance properties

B. I. Koval’skii, A. N. Sokol’nikov, O. N. Petrov, V. G. Shram, and E. G. Kravtsova

The results of determination of thermal stability of mineral and semisynthetic motor oils are
presented. The thermal stability criterion is validated and the link between it and the wear-
resistance properties of motor oils is determined.

Keywords: motor oils, thermal stability, wear-resistance properties, light absorption factor,

vaporizability factor.



