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Hccneoosanue enuanusa smanona Ha 0aeienue HACLIU|EHHBIX NAPOE UHOUBUOYAIbHBIX Y2/1€6000P0008
u paspadomKa mamemamuieckoil mooenu paciema 0a61eHUs HACbIU{EHHBIX NAPOE OUOIMAHONbHBIX
monaue E30

M. A. Epmos, E. B. I'puropsesa, 1. ®. Xabubymnun, B. E. EmenbsHoB

E-mail: ershovima@vniinp.ru

IIpencraBieHsl pe3ysbTaThl ONpeAeIeHUs JaBieHUs HachleHHbIX napoB (IHII) cmeceli 3TaHosa B 1ua-
Ma3oHe KOHIEHTpauuit ot 5 10 85% mac. ¢ pa3nMuHbBIMA MHAUBUAYAJIBHBIMU yTiieBoopoaamu. Ha ocHo-
BaHUU MOJyYEHHBIX PE3yJIbTaTOB pa3paboTaHa MaTeMaTHUeCKas MOJIEb pacyeTa JaBJICHHs HACBIIECHHBIX
napoB 6mostanoasHOro TorukBa E30. J{ns pacyera JIHIT 6no3TaHOIBRHOTO TOIIMBA COTJIACHO pejiara-
€MOW MOJIEJIH, MOTYT OBITh MCIIOJIb30BAHBI TOJIBKO PE3yIbTaThl XPOMATOTPapUIECKOrO OMpeAcIICHUs Y-
JIEBOJIOPOAHOIO COCTaBa TOIINBA.

KiaroueBble cjioBa: 6I/IOBT3HOJ'I, JaBJICHUEC HACBIIICHHBIX IIApOB, E30, MareMaTndcCckKkas MOJCJIb.

Effect of ethanol on saturated vapor pressure of individual hydrocarbons and development of a math-
ematical model for calculating saturated vapor pressure of E30 bioethanol fuel

M. A. Ershov, E. V. Grigor’eva, 1. F. Khabibullin, and V. E. Emel’yanov

The results of determination of saturated vapor pressure (SVP) of blends of ethanol in 5-85 wt. % concen-
trations with various individual hydrocarbons are reported. Based on these results, a mathematical model
has been developed to calculate the SVP of E30 bioethanol fuel. For calculating the SVP of bioethanol
fuel by this model, only results of chromatographic determination of hydrocarbon composition of the fuel
can be used.

Keywords: bioethanol, saturated vapor pressure, E30, mathematical model.

Cunmes u uccinedogéanue IKCHAYAMAUUOHHBIX CE0UCHE HO60U CEEPXULeNOUHOU QIKUIPEHOIbHOU
npuUCAOKU K MOMOPHBIM MACTIAM

WN. E. Cenesnesa, A. f. Jlesun, O. B. IBanosa, B. I1. Escradnes, E. A. Kononosa, I'. JI. Tpodumosa, I'.
A. bynanoBckast

E-mail: laboratoria-95 @mail.ru

C uenpio yaydmieHHs! SKCIUTyaTallMOHHBIX CBOMCTB MOTOPHBIX Maces ObLla CHHTE3UpOBaHa BBICOKOI(-
¢dexTuBHas ankuipeHoabHas npucaaka B-7140 ¢ yposuem menounoctu 400 mr KOH/r. [loka3zano, uto
1Mo (pyHKUIHMOHAJIBHBIM U HEKOTOPBHIM (DU3HKO-XMMHUYECKHM CBOMCTBaM mpucaaka B-7140 npeBocxomut
TOBAapHBI OTEUECTBEHHBIN amKuideHonaT u 3apyoexuslii ananor ADX 410. IlpeBocxoaHble GyHKINO-
HaJIbHBIE CBOMCTBA MPHUCAJIKU 00YCIIOBJIEHBI BBICOKMMH IEJIOYHOCTHIO M KOJUIOMIHOW CTaOMIIBHOCTBIO, a
TaKKe MOBBIIIEHHBIM COJEPKAHNEM AKTUBHOIO BEILIECTBA.

KuroueBble cjioBa: mpucagka K MOTOPHBIM MacilaM, CBEPXIIETOYHON aaKuiI(peHOAT, aHTUOKUCIUTENb-

HBIC CBOﬁCTBa, AHTHUHArapHbIC CBOﬁCTBa, KoJImonaHas CTaOUIIBHOCTb.



Synthesis and study of performance properties of a new superalkaline alkylphenol additive for motor
oils

I. E. Selezneva, A. Ya. Levin, O. V. Ivanova, V. P. Evstaf’ev. E. A. Kononova, G. L. Trofimova, and G.
A. Budanovskaya

A highly effective alkylphenol additive, V-7140, with alkali level of 400 mg KOH/g was synthesized to
improve the performance properties of motor oils. It is shown that in functional and some physicochemi-
cal properties the V-7140 additive is superior to domestic commercial alkylphenol and its foreign analog
ADX 410. The excellent functional properties of the additive stem from its high alkalinity and colloid
stability as well as higher content of active matter.

Keywords: additive for motor oils, superalkaline alkylphenol, antisludging properties, antisooting proper-

ties, colloid stability.

bumemannuueckue Ni-Mo cynvpuonvie kamanuzamopvl Ha 0CHOBE ME30NOPUCIO20 AIIOMOCUTUKA-
ma Al-HMS 6 czudpoxkpekunze cnanyeeoii negpmu

3O. A. Kapaxanos, A. B. Byronkuna, C. B. Kapgames, 0. C. Kapnamesa, C. B. Erazappsaun, K. A. Cy-
npankoB, H. A. CuHukoBa

E-mail: kar@petrol.chem.msu.ru

[TpoBeneHsl nUccie0BaHUsI aKTUBHOCTH M CEJIEKTHBHOCTH OmMeTtamudeckoro Ni-Mo cynbduaHoro ka-
TaNM3aTopa Ha OCHOBE Me3omopucToro amomocunukata Al-HMS ¢ cootHomennem Si/Al=5 B rugpokpe-
KHHTe CIIaHIIeBOW HE(TH B PEKTOPE CO CTAlIMOHAPHBIM CJIOEM KaTanu3aropa. McciaenoBana 3aBUCUMOCTD
aKTUBHOCTH M CENIeKTUBHOCTH Katanm3atopa NiS-MoS,/Al-HMS (Si/Al=5) ot Temnepatypsl mporiecca.
[Tokazano, 4To yKazaHHBINA KaTanu3aTop B uHTEpBasie Temneparyp 330—400°C npu naBieHun Bogopoaa 5
MIla obecrieunBaeT KOHBEPCUIO TSKEJION YacTH CIIaHLEBON HE(TH B TOIJIUBHBIE ()PaKIUU C BBICOKOU
CEJIEKTUBHOCTBIO TI0 CPEAHUM AUCTUIUIATAM U TIO3BOJISIET CHU3UTh COJEpKAHUE CEPhI B KUIKUX MPOIYK-
Tax TUAPOKpeKuHra Ha 78%.

KarueBble ci10Ba: TUAPOKPEKUHT, THAPOOYUCTKA, MC3O0IIOPUCTBIC MATCPHAJIbI, CJIaHIICBAs He(bTI).

Bimetallic Ni-Mo sulfide catalysts based on mesoporous aluminosilicate (Al-HMS) in shale oil hy-
drocracking

E. A. Karakhanov, A. V. Vutolkina, S. V. Kardashev, Yu. S. Kardasheva, S. V. Egazar’yants, K. A. Su-
prankov, and N. A. Sinikova

Investigations of activity and selectivity of bimetallic Ni-Mo sulfide catalysts based on mesoporous alu-
minosilicate (Al-HMS) with Si/Al ratio of 5 in shale oil hydrocracking were conducted in a reactor with a
fixed catalyst bed. The dependence of the activity and selectivity of the catalyst NiS-MoS2/Al-HMS
(Si/Al = 5) on the temperature of the process was studied. It is shown that in the 330-400°C range and un-

der 5 MPa hydrogen pressure this catalyst facilitates conversion of heavy fraction of the shale oil to fuel



fractions having high selectivity with respect to middle distillate and reduces sulfur content in liquid hy-
drocracking products by 78%.

Keywords: hydrocracking, hydrofining, mesoporous materials, shale oil.

Tepmoounamuueckuit ananuz oopazosanus uzomepos C8 6 npouyecce anKunuposanus u3zodymana
onegunamu

1O. A. Xam3sum, P. P lllupusznanos, E. @. Tpanesnukosa, A. P. lasnermnn, O. H. MaxmyToBa,

®. 1II. Bunpnanos, Y. b. Umamen, M. H. Paxumos, O. I'. Tensamies

E-mail: petroleum9@bk.ru

[IpencraBieHbl MPOIIECC U PE3yAbTATHl TEPMOJUHAMHYECKOTO aHAIM3a C UCTIOJIB30BaHUEM TepModapuye-
CKOM 3aBUCUMOCTH U MH(POPMATUBHOM Mojenu oOpazoBaHusi n3omepoB Cg B Ipoliecce alKMIMPOBAHUS
n3o0yrana oneduramu. [1o momyueHHBIM SKCIIEPUMEHTAIBHBIM JAHHBIM MPOBEICH PacueT U aHalIHu3 Be-
POSITHOCTH MPOTEKaHUs peakluii B uHTepBane gasieHus 1-3 MIla. YcraHoBneHo, 4To 1pH AaBiieHUH 060-
nee 1 Mlla cymecTBeHHbIX n3MeHeHNH 3Heprun ['100ca He TPOUCXOIUT.

KuioueBble cjioBa: alkuiInpoBaHue, U300yTaH, 0JeQUHBI, TEPMOJIUHAMUYECKUE TAPAMETPHI,

KOHCTaHTa paBHOBecHsl, Heprus [ nodca

Thermodynamic analysis of formation of c¢8 polymers in the process of isobutane alkylation by olefins
Yu. A. Khamzin, R. R. Shriyazdanov, E. F. Trapeznikova, A. R. Davletshin, O. N. Makhmutova, F. Sh.
Vil’danov, U. B. Umashev, M. N. Rakhimov, and E. G. Telyashev

The process and the results of thermodynamic analysis using thermobaric dependence and information
model of Cg polymers formation in the process of isobutene alkylation by olefins are presented. Based on
the obtained experimental data, the probability of occurrence of reactions in the 1-3 MPa pressure range is
calculated and analyzed. It is shown that no significant change in Gibbs energy occurs at pressures above
1 MPa.

Keywords: alkylation, isobutene, olefins, thermodynamic parameters, equilibrium constant, Gibbs ener-

gy.

Moouguyuposanue neiimpanbHo-cyib@OUMHBIX WLET0K08 ¢ ROTIYUEHUEM JTUZHOCYTb(OHAMHBIX Oypo-
6bIX peazenmos

A. 1. bagukosa, 1. H. Kynsmosa, ®@. X. Kynamesa, M. A. Hankun, E. C. Moptukos, P. A. flnanosa
E-mail: r121990@yandex.ru

N3yden cocraB IMTHOCYJIb(OHATOB HATPUS PA3NIUYHBIX MpousBoauTeneit Meronamu MK-cnekrpomerpun
1 KOHAYKTOMETPUYECKOTO TUTPOBaHWsA. Ha OCHOBaHMM CpPaBHUTEIHLHOTO aHaIM3a OMpeaesieHa BO3MOX-
HOCTh MOJU(UIIMPOBAHUS TUTHOCYIb(OHATA HEUTPATHHO-CYIB()UTHOTO METOIa BAPKHU C IIENIBIO TIOTyYe-

HUA 6ypOBBIX pCarcHTOB C YIIYYIICHHBIMU KAYCCTBCHHBIMHA XaPAaKTCPUCTUKAMMU.



KuroueBble ci1oBa: HEHTPaIBHO-CYJIb(UTHBIN MIETOK, JUTHOCYIb(oHaT, MK-ciekTpomerpus,

KOHJIYKTOMETPUYECKOe TUTPOBaHHE, OypOBOI pacTBOp.

Modification of neutral sulfite liquors with production of lignosulfonate drilling reagents

A. D. Badikova, I. N. Kulyashova, F. Kh. Kudasheva, M. A. Tsadkin, E. S. Mortikov, and R. A. Yalalova
The composition of sodium lignosulfonates of various manufacturers is studied by IR spectroscopy and
conductometric titration. The feasibility of modification of lignosulfonate of neutral sulfite cooking for
getting drilling reagents with improved quality characteristics is determined by comparative analysis.

Keywords: neutral sulfite liquor, lignosulfonate, IR spectroscopy, conductometric titration, drilling fluid.

Hccnedosanue 603mo0xicHOCHU NOJIYYEHUA GbICOKOKAUECMEEHHO20 HEePMAHO20 KOKCA U3 MAHCEN0U
ApeccKoul Hehmu

H. K. Konnpamesa, B. B. Bacunbes, A. A. boiiniosa

E-mail: cadaga@mail.ru

HccnenoBana BO3MOXKHOCTH TMOJIYUEHHUSI BBICOKOKAYECTBEHHOTO UIOJBYATOTO KOKCAa U3 TKENoW HedTu
Sperckoro mecropoxaenus. [Ipeanoxkena cxema nepepaboTKu 3Tol HeTH, BKIIIOYAIOIIAs TPOLIECCHI JIe-
acampTH3aMK, THAPOOYUCTKH, 3aMEIUICHHOTO KOKCOBAaHUS, JAEMETAJUIM3ANN U TePMOJECTPYKTUBHBIX
nporeccoB win razudukanuu. [IpuBeneHsl ncciegoBaHus GU3NKO-XUMHUYECKIX CBOWCTB U TPYIIIOBOTO
YIIEBOAOPOAHOTO COCTaBa HEPTH U TIOITYIaEMOT0 TYIPOHA.

KuioueBble ciioBa: Tsoxenas He(Th, siperckas HeTh, UTOJIbYATBINA KOKC, AeachaabTH3aIus,

AeMETalllIn3anus, 3aMCIJICHHOC KOKCOBAaHUC.

Study of feasibility of producing high-quality petroleum coke from heavy yarega oil

N. K. Kondrasheva, V. V. Vasil’ev, and A. A. Boitsova

The feasibility of producing high-quality acicular coke from heavy Yarega oil is studied. A scheme that
involves deasphalting, hydrofining, delayed coking, demetallation, and thermal degradation or gasifica-
tion is proposed for processing this oil. Also studied are the physicochemical properties and group hydro-
carbon composition of the oil and the obtained heavy resid.

Keywords: heavy oil, Yarega oil, acicular coke, deasphalting, hydrofining, delayed coking, demetalla-

tion, gasification.

Yeenuuenue évixooa ceemnvix oucmunnamoe npu nomouwyu aKmueayuu HePMAHO20 Colpv:

P. ®. Xamunynmun, X. 3. Xapnammuau, P. M. Hukynus, A. B. Cutano, ®@. A. llapad

E-mail: xamidi@mail.ru

Y CcTaHOBNEHO, UTO aKTUBAIMs HEPTH MPU TOMOIIX POTOPHO-MYIBCAIIMOHHOTO aKyCTUYECKOTO ammapara,

TFCHCPUPYIOLICTO aKYCTUYUCCKHUC KoJIeOaHHS B IMAPOKOM AU AIa30HE 3BYKOBLIX YaCTOT, B 3aBUCUMOCTU OT



MHTEHCUBHOCTU aKyCTUYECKOTO BO3JEUCTBUS MO3BOJIET YBEIUYUTHh OTOOp OEH3MHOBOW (pakiuu 10
10% wmac. OT MOTEHIINAILHOTO COIEePIKAHUS €€ B HCXOJHOM HE(TSIHOM ChIphe. BEISBICHBI 3aKOHOMEPHO-
CTH W3MEHEHHS (U3UKO-XMMHUYECKUX CBOWCTB, ()PAKIMOHHOTO COCTaBa M KAUYeCTBEHHBIX IOKa3aTeyen
(TIOTHOCTH, TOKa3aTeNb MPEIOMIICHHS, OKTAaHOBOE M II€TAHOBOE YHMCJIO) OCH3WHOBBIX U JU3EJIbHBIX
bpaxuuii, oTOMpaeMbIX MPU MEPEroHKe aKTUBUPOBAHHOW HE(TH, B 3aBUCUMOCTU OT YCIIOBHH aKycTuye-
CKOro Bo3feicTBus. MccnenoBanus moka3aid BO3MOKHOCTh PeaTM3aluy AIbTEPHATUBHOTO CIIoco0a yBe-
JUYCHUS BBIXOJA CBETJBIX IUCTUUISTOB, IMMyTeM AKTUBAIMHU HE(QTSHOTO CHIPhS aKyCTHYECKHM BO3JICH-
CTBUEM.

KuroueBble ciioBa: akTuBanus HEPTSIHOTO CHIPbs, POTOPHO-MYJIbCAIIMOHHBINA aKyCTHUECKUW ammapar,

BBIXOJ CBETIIBIX (hPAKITHIA.

Increasing yield of light distillates by activation of oil stock

R. F. Khamidullin, Kh. E. Kharlampidi, R. M. Nikulin, A. V. Sitalo, and F. A. Sharaf

It is shown that activation of oil by a rotary pulsation acoustic device that generates acoustic vibration in a
wide range of acoustic frequencies, depending on the intensity of acoustic impact, can help increase the
yield of gasoline fraction up to 10 wt. % of its potential content in the original oil stock. The mechanisms
of change in physicochemical properties, fractional composition, and quality parameters (density, refrac-
tive index, octane and cetane number, etc.) of gasoline and diesel fractions recovered by distillation of
activated oil, depending on the conditions of acoustic impact, are ascertained. The studies demonstrated
the feasibility of implementation of alternative method of enhancing yield of light distillates through acti-
vation of oil stock by acoustic impact.

Keywords: activation of oil stock, rotary pulsation acoustic device, yield of light fractions.
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HccnenoBaHbl TpynmnoBoil XUMUYECKUH COCTaB, TEMIIEpaTypHbIE U PU3NKO-MEXaHUYECKUE CBOWCTBA
He(TAHBIX IIEPE3MHOB U BOCKOB. BhIsBIEHA Ompeaensionias pojib UX HOPMAIbHOW YTIeBOJIOPOAHON CO-
CTaBJIAIOIICH KaK HocUTeNs mpouHocTH. [locTpoeHa rpaduyeckas 3aBUCHMOCTh TEMIIEPATyp TUIABJICHUS
OT MOJISIPHOH MAcChI JIJIsl POMBITINICHHBIX 00pa3IoB TBEPABIX MapadUHCOAEePKANTUX HEPTSIPOTYKTOB H
BBIICTICHHBIX U3 HUX YTJIEBOJOPOIOB, OOPa3yOIIUX U HE 00pa3yIoNMX KOMIUIEKC ¢ KapoamuaoMm. YcTa-
HOBJICHO, YTO CpEIHss MOJSpHas macca M TemrepaTypa IutaBieHuss Hedrsueix mapadpunoB u KO-
YIII€BOJAOPOAOB IIEPE3NHOB H BOCKOB COOTBETCTBYIOT Ham0oJiee BEICOKOMOJIEKYIIIPHOMY BBICOKOIIIIABKO-
MY JUTHHHOIIETIOYCIYHOMY H-aJIKaHy WX MPEUMYIIECTBEHHON (DpaKIuy.

KiroueBble cioBa: HeQTsSHOW Iepe3uH, BOCK, mapaduH, KapOAMHUIHBIA KOMILIEKC, CTPYKTYPHO-

MEXaHUUYECKHE CBOMCTRA.



Effect of group chemical composition of cerezines and waxes on their thermal and structural-
mechanical properties

E. A. Aleksandrova, B. E. Krasavtsev, A. S. Abubakarova, and Zh. T. Khadisova

The group chemical composition and thermal and physicomechanical properties of oil cerezines and wax-
es are studied. The decisive role of their normal hydrocarbon component as the strength bearer is estab-
lished. A graphical relationship of melting points with molar mass is constructed for commercial samples
of solid paraffin-containing oil products and separated hydrocarbons that form and do not form complex
with carbamide. It is shown that the average molar mass and the melting point of oil paraffins and com-
plex-forming hydrocarbons of cerezines and waxes correspond to very high-molecule, high-melting long-
chain n-alkane of their primary fraction.

Keywords: oil cerezine, wax, paraffin, carbamide complex, structural-mechanical properties.

Memoouxa onpedenenusa ckopocmeil 3apoHCOeHUA U POCMA MUKPOKANnENb npu 00pa3oeanuu ImyJi-
cuu
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PaccmoTpeHa BO3MOKHOCTH TPUMEHEHHS MOIXOIOB TEOPUH (POPMAaIbHON aHaJIOrMH MPOIIECCOB CO
CTPYKTYpPHOM INEPECTPOMKON HCXOTHOW CHUCTEMBI JJI1 M3YYEHHUs JUHAMHKU OOpa3oBaHMs dMYJbCUN 3a
CYET MEPECHIIICHUSI OTHOCUTEIIBHO PAaBHOBECHBIX KOHIEHTpPAlMd B TPEXKOMIIOHEHTHBIX pacTBOpax.
Omnpenenenbl CKOPOCTH 3apOKACHMS LICHTPOB IIPEBPAICHUs M JIMHEHHBIE CKOPOCTH POCTa pajuyca Ka-
nenb 3Mynbeuid. [lonydeHHble JaHHbIE TO3BOJIMIIM PELIUTH PsIl TEOPETUUYECKHX 3a/1ad T10 MOIYYEHHIO BO-
JOCOJEPKAINX TOIUIMBHBIX IMYJIbCUH.

KuroueBsble ¢j10Ba: HDMyIIbCHs, CKOPOCTh 3apOXKACHHS Kalellb, CKOPOCTh POCTa Kalelb, TPEXKOMIIOHEHT-

HadA CUCTEMa, IICPEChILICHUC, q)OpMaJ'IBHa}I AHAJIOT U MPOLECCOB.

Procedure for Determining Rates of Generation and Growth of Microdroplets in Emulsion Formation
Process

Yu. A. Taran, E. A. Gordienko, A. L. Taran, and A. A. Sibiryakova

The feasibility of application of approaches of the theory of formal analogy of processes with restructur-
ing of the original system for the study of the dynamics of emulsion formation due to supersaturation rela-
tive to equilibrium concentrations in ternary solutions is examined. The rates of generation of conversion
centers and the linear rates of growth of emulsion droplet radius are determined. The obtained data helped
solve a number of theoretical problems of producing water-containing fuel emulsions.

Key words: emulsion, droplet generation rate, droplet growth rate, ternary system, supersaturation, for-

mal analogy of processes.
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HccnenoBano BiusHUE 100aBOK OMOIU3ENs K HEPTSIHOMY U3EIbHOMY TOIUTMBY Ha 3MUCCHIO 3arpsi3Hsi-
IOIUX BEIIECTB U M3HOC TPYIIUXCS MoBepxHOCTel. [Ipexie Bcero, MoIeIMpoOBaIH BIPHICK OMOIU3ENS B
KaHaJ qu3ens. 3aTeM IPOBOIMIN TPUOOIOTHUECKHUE MCCIEAOBAHUS C UCIOJIb30BAHUEM KOHTAaKTHOTO Me-
TOJIa MIAP—KOJIBIIO. AHATH3UPOBAIHM JUAMETPHI MATEH U3HOCA W MOBEPXHOCTU M3HOCA map TpeHus. Jlo-
OaBneHHe HEOOJIBIIOrO KOJUYecTBa OMoau3ens K HeYTIHOMY IM3EIbHOMY TOILTUBY IMO3BOJSET CYIIe-
CTBEHHO YMEHBIIIUThH TPEHUE U U3HOC B YCIOBUSIX IPAHUYHON CMA3KH.

KiroueBnle ciioBa: OMoau3eib, IU3¢b, CMa3bIBAIOIINE CBOMCTBA, H3HOC.

Biodiesel improves lubricity of low-sulfur petro-diesels

De-Xing Peng

Biodiesel fuel is attracting interest as an alternative fuel as environmental pollution increases and fossil
fuel supply diminishes. Biodiesel is not only cleaner that petro-diesel, but also has high degradability and
excellent lubricity. Since biodiesel has a very low sulfur content (0.002 wt. %), it is environment-friendly.
The effect of biodiesel additive in fuel system of diesel engine for reducing pollutant emission and wear
characteristics is studied experimentally. The analysis was performed in two steps. First, the injection of
biodiesel into the diesel engine channel was simulated. Second, tribological experiments were performed
using ball-on-ring contact method. The wear scar diameters and wear surfaces of the tribopairs were then
analyzed. The wear experiments showed that a small addition of biodiesel to pure petro-diesel reduces
friction and wear under boundary lubrication considerably.

Keywords: biodiesel, diesel engine, additive, lubrication, wear.
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TexHomorust OypeHus TOPU3OHTAIBHBIX CKBOKHUH B TIOCIEIHUE TOABI MOTyUnsia O0JbIIOE paclpoCTpaHe-
HHEe, 0COOCHHO TIpH pa3pabOTKe MECTOPOXKIEHUN CIaHIEBOTO raza. B HacTosmel cratbe mpeacTaBieHa
3D mojens Ajig pacyera mapaMeTpoB MpoLecca, OCHOBAaHHAS HA MPEANOJI0KEHUH O BOBHUKHOBEHUHU 3JI-
JUINITAYECKON TPEIIMHBI B Pe3yNbTaTe rujpopaspeiBa. [Ipon3Boas pacdersl 1o JaHHOW MOJENTH, MOXKHO
onpenenuTh 3G HEKTUBHOE TaBJIICHUE W PACIIPEACIICHUE HAMPSHKEHUN BOTU3H 00pa3yIOIINXCs TPEITHH.

KiaroueBble cj1oBa: TUAPOPA3PHIB IJIACTa, HU3KOIIPOHUIIaeMasd rmopoaa, ropu3oHTajlbHasA CKBaKWHaA.



Study of horizontal multi-stage fracturing method

He Anle, Qu Chengtun, Liang Chong. Zhang Hewen, Yan Jun, and Zhu Dawei

Horizontal well drilling technology has gained wide popularity in recent years, especially for developing
low-porosity and low-permeability shale gas fields. In this paper, a 3D model is proposed for calculating
process parameters based on the hypothesis of elliptic crack formation in the fracturing process. The ef-
fective pressure and stress distribution near the formed cracks can be determined by calculations by this
model.

Keywords: horizontal well, fracturing, low permeability

Ilepepabomka nempaouyuoHHBIX 6UO06 HEPMAHO20 CHIPLA 2a3UuduKayuenl
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Onna m3 mpobieM COBPEeMEHHOH HedTernepepadaThIBaONMIEH MPOMBIIUICHHOCTH CBSI3aHA C BOBIICYCHHEM
B TIepepaboTKy HETPAIUIIMOHHOTO HE(TSIHOTO CHIPhS — TSKEIIBIX BBHICOKOBS3KUX HE(PTEH M MPUPOTHBIX
O6utymoB. [ 'HOKOCTH MepepabOTKH TSHKEOr0 HEPTSIHOTO CHIPhSI, YBEIMUEHUE BbIXO/Ia CBETJIBIX TUCTHILIS-
TOB M TOBBIIIEHNE UX KauecTBa 00ECIeYnBACTCS KOMIUIEKCHBIM HCIOJIb30BAaHUEM TEPMUYECKHX U KaTa-
JUTUYECKHUX TporeccoB. ['asudukarus He(QTIHBIX OCTATKOB — IEPCIEKTUBHBIN TpoIiecc, o0ecreunBa-
0NN MOTYyYEHUE CUHTE3-Ta3a, MPUTOIHOTO IS MPOU3BOJICTBA CUHTETUYECKON HedTH, BOJOpOAA, MPO-
IYKTOB HEPTEXHUMHUU, SJCKTPOIHEPTUHU WU MMapa. B HacTosmeil paboTe nmpoaHaaIn3upoBaHbl PEUMYIIIe-
CTBa Mpolecca ra3upukanui. PaccMOTpeHbl CyecTBYIOIINE TEXHOIOTHYECKHE CXeMbl ra3uuKanuu Tsi-
KEIIOTO HEPTSIHOTO ChIPhS U OCHOBHBIE THITBI TA30T€HEPATOPOB.

KuroueBble cjioBa: HETPAIUIIMOHHOE HEPTIHOE ChIPBE, TAXKENbINH HEPTIHON OCTATOK,

razuuKaIys, ra30reHepaTop, CHHTE3-ra3, ClIaHell.

Processing unconventional types of oil stock by gasification

L. A. Gulyaeva, N. Ya. Vinogradova, V. A. Khavkin, and G. V. Bitiev

One of the problems of modern oil refining industry is associated with involvement of heavy high-
viscosity oils and native asphalts in processing of unconventional oil stock. The flexibility of processing
heavy oil stock, raising yield of light distillates, and improving their quality is achieved by combined use
of thermal and catalytic processes. Gasification of oil residues is a promising process that allows produc-
tion of synthesis gas suitable for getting synthetic oil, hydrogen, petrochemical products, electric power,
or steam. The advantages of gasification are analyzed in this work. The existing technologies of heavy oil
gasification and the main types of gas generators are examined.

Keywords: unconventional oil, heavy oil residue, gasification, gas generator, synthesis gas, shale.



