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OxucauTeIbHAS M PAANAIINOHHAS MPe0dpadoTKa JUTHOLETI0JIO3HOTO ChIPbS

JJIs1 IOJTy4eHUs] OMOTOILINB

IIposedenvt uccied08anuss OKUCIAEMOCU TUSHOYETIONOZHO20 CbIPbS, NOOBEPSHYMO20 2AMMA-00NYUeHUI0, 4 MAKICe
OCHOBHBIX KOMNOHEHMO8 TUSHOYENTIONIO3HO20 CbiPbsl (YeNnton03a, MueHuH, kcunan). Ilosviuenue noznoueHHol 003bl
eamma-ooyuenus ¢ 200 0o 300 kl'p u yseruuenue oucnepcrocmu coipwbsi 00 0,8-1,2 mm npusoosim x yeenuueruro
OKUCTAEMOCTNU NULEHUYHOU CONOMbL NEPOKCUOOM 8000p00a. I eMuyenntonosvl npaKkmuyecKu HoIHOCHbIO
PA3PYULAIOMCSL NPU KAMATUMUYECKOU NEPOKCUOHOU 0bpabomke (nomepsi maccol oxoao 95%), 6 mo 8pems Kax aAueHun
8 mex Jice YCa08UsIX nodeepeaemcs 0eCmpyKyuu 8 MeHvulel cmenenu (nomeps maccol okono 27%). Illpedobpabomxra
CbIpbs N0360.71A€M NOBbICUMb COOEPIHCANUE YENTI0NI03bl 8 TUSHOYELTIONOZHOM CbIpbe, YUMo MOdcem Obimb
UCNOIL308AHO 0151 NOAYHeHUsT OUOMONIUE — YMAHOAA Ul 2, S-Oumemuagypana.

KiroueBble cj10Ba: JIMTHOIEILTION03a, IIEJUTF0NI03a, TUTHUH, KCHIIaH, OMOTOILTNBO, TaMMa-U3TyYeHHE, IIEPOKCHTHAS

obpaboTka.

Ya. A. Masyutin, Yu. F. Gushchina, L. A. Ivanova, Yu. V. Semenova, and V. A. Vinokurov.

Oxidative and Radiative Treatment of Lignocellulosic Materials for Producing Biofuels

The oxidizability of lignocellulosic materials exposed to gramma radiation as well as of the main components of
lignocellulosic materials (cellulose, lignin, xylan, etc.) is investigated. The oxidation of wheat straw with hydrogen
peroxide increases with increase in absorbed gamma-ray dose from 200 to 300 kGy and in fineness of the material to
0.8-1.2 mm. Hemicelluloses are degraded almost completely on catalytic peroxide treatment (~95% loss of mass),
whereas lignin submits to degradation to a much lesser extent (~27% loss of mass) under the same conditions.
Pretreatment of the material raises the content in the lignocellulosic material of cellulose, which can be used for
producing biofuels (ethanol or 2,5-dimethylfuran).

Key words: lignocellulose, cellulose, lignin, xylan, biofuel, gamma radiation, peroxide treatment.
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M. @. T'unvpanoe®, P. A. Hypusxmemoe®

Kazanckuii (IlpuBomkckuii) GenepanbHbIil yHHBEPCUTET,

2Ka3aHCKHUii HAIMOHAIIBHBIN UCCIIEN0BATENBCKMI TEXHOIOTUYECKUH YHUBEPCUTET,

E-mail: mikhail. varfolomeev@kpfu.ru

CoBMecTHasi TepMHYecKas epepadoTKa TKeI0i He)TH U KUIKHX MPOAYKTOB OBICTPOT0 MUPOJIN3a
ApeBeCUHBI 1JIsl MOJIyYeHHUsI TOIUIMB U XMMU4YECKUX MPOAYKTOB

B cmamve npedcmasnenst pe3yniomamol UcCie008aHULN COBMECMHOU MEPMULECKOL NepepabomKy msdxiceniou Hepmu u
HCUOKUX NPOOYKIMO8 ObICMPO20 NUPOIU3A Opesecutbl. Memooom mepmuuecko2o anai3a yCmaHosieHo, ymo
dobasnenue HuoKux npooykmog nuponusa 00 20% ne nogviuiaem uixo0 koxca. Kuoxkue npooykmsi RUpoIu3a
Opegecunvl pasnazaiomcst 3HAUUMeNbHO Panbule MANCENOU Hedhmu, 0OHAKO NPU UX CMEUUBAHUU NPOYECC PA3NONCEHUS

cmecell CYWeCni86EKHO He onuiudaemcs om pa3jl0HCeHUs YUCmotl Hequu.



KiwueBble coBa: Tsbkenas HeTh, KDEKHHT, OoMacca, OBICTPBINA MUPOJIN3, TUPOIU3HAS JKUAKOCTb.

A. N. Grachev, M. A. Varfolomeev, D. A. Emel’yanov, S. A. Zabelkin, M. F. Gil’fanov, and R. A. Nuriyakhmetov.
Joint Thermal Treatment of Heavy Oil and Liquid Products

of Fast Wood Pyrolysis for Producing Fuels and Chemical Products

The results of investigations of joint thermal treatment of heavy oil and liquid products of fast wood pyrolysis are
reported. It is shown by thermal analysis that addition of liquid pyrolysis products of up to 20% does not increase
coke yield. Liquid wood pyrolysis products decompose much earlier than heavy oil, but after their blending the
process of decomposition of the blends does not differ from the decomposition of the pure oil.

Key words: heavy oil, cracking, biomass, fast pyrolysis, pyrolysis liquid.
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HccnenoBanne coctaBa U CBOMCTB 00KATOYHOI'0 MACJIa, 0JY4YaeMOI0 Ha OCHOBE 0TPA0OTAHHOI0 MOTOPHOI'0
MacJja

Hccredosana s¢hpexmusnocms ucnonwv3osanus ompadomanHo20 MOMOPHO20 MACILA 8 Ka4eCmae OCHOGbL
0bkamoynozo macaa. Ilpeodnosicer cnocob u paccmompenvl pe3yabmamyvl OYUCHKU MACAA O CMOL U NPOOYKMO8
cmapenus. Onpedenén cocmag 000a80K, 8bINOTHAOWUX DYHKYUY NPUMUPOYHOL0 MAMEPUANLA, U KOMNOHEHMOS,
NOBBLIUATOWUX CMA3BIEATOUUE, NPOMUBOUSHOCHBIE U 3AUUMHbIE C8OUCMEA 0OKAMOUH020 Macad. B kauecmae
mamepuana, obecneuusareco MKy Wiu@osKy oemael, peKOMeHO08aHbl USTIOBUOHBLE NPOOYKINbL
nepeKpUCmaiIu3ayuy Kapoamuoa, a 8 Kavecmse n08epXHOCMHO-AKMUBHbIX 8eljeCms — 0JIeUH08as KUCIOMA.
Yemanosneno, umo donoanumenvroe gHecenue epagphenos 8 00KAMOUHOe MACIO NO360I5EN HOBbICUMb
ahghexmuenocme npupabomru demanetl 08u2amels.

KuroueBnble ci1oBa: oTpaboTaHHOE MOTOPHOE MAcIio, 0OKaTOYHOE MAacio, IIOBEPXHOCTHO-aKTHBHBIE BEIIECTBA,

KkapOamuJ, rpadeHbl, MOJIUOICHCOAepKAIINE TIPUCATKH, TPOTUBOU3HOCHBIE CBOWCTRA.

V. V. Ostrikov, V. I. Vigdorovich, S. N. Sazonov, D. N. Afonichev, and K. A. Manaenkov.

Study of the Composition and Properties of Rolling Oil Produced from Used Motor Oil

The effectiveness of use of used motor oil as the base for producing rolling oil is studied. A method is proposed for
removing resins and aging products from the oil and the results obtained are analyzed. The composition of the
additives that act as a triturating material and of the components that enhance the lubricating, wear-resistance, and
protection properties of the rolling oil is determined. Acicular products of urea recrystallization are recommended as
the material for fine polishing of parts and oleic acid, as the surfactants. It is shown that additional incorporation of

graphenes in the rolling oil promotes running-in of engine parts.



Key words: used motor oil, rolling oil, surfactant, urea, graphenes, molybdenum-bearing additives,

wear-resistance properties, protection properties.

An. A. MTumepsun?, A. A. Pozanoe', Il. A. Hukynswun'?, A. A. lumepsun’

YCamapckuii rocyapcTBEHHBIH TEXHUIECKUH YHUBEPCHUTET,

2A0 «BHUU HIl»,

nikulshinpa@vniinp.ru

Pezenepauyus cynvpuonvix CoMo kamanuzamopog 2yfoKkou 2udpoouucmKy ¢ UCHOIAb306AHUEM OPZAHUYLECKUX
peazenmog

Ompabomarnuwlil NPOMBIUIEHHBLI KOOATbM-MONUOOCHOBbII KAMAIUZAMOP NOCAEe IKCHILYAmayuy 6 meyenue 2 iem 6
npoyecce 2uOPOOUUCTKY OUZETbHBIX QPaKyull ObLl OKUCIUMENTLHO Pe2eHEePUPOBAH U PeAKINUBUPOBAH C NPUMEHEHUEM
OPeAHUYEeCKUX KUCIOM (TUMOHHOU U MUO2IUKONEBOL), IMULEHSTUKOIISL U COBMECIH020 pacmgopa. B pabome
NOKA3AHO, YMO OCHOBHBIMU NPUYUHAMU NOMEPU AKMUBHOCTU UCCIe008AHHO20 KAMAIU3AMOPA 6 X00e €20
IKCHIYAmayuu S6III0MCs OMI0JICEHUe KOKCA HA NOBEPXHOCU KAMAIU3AMOopd U UsMeHeHUe CEOLCME HAHeCEeHHOU
AKmMuBHoU (haswvl, KOMopvle YCUTUBAIONCIL 8 NPoYyecce OKUCIumenbHol pecenepayuu. Obpabomra OKucIumenIbHo
Pe2EeHePUPOBAHHO20 KAMAIUIAMOPA PACMEOPOM UCCIEO08AHHbIX PeA2eHmo8 NO360AAem NOTHOCIbIO 60CCIMAHOBUNb
AKMUBHOCMb 6 PeaKyul 2UOPoobeccepusanisi OUbeH30MuUoPena, a 8 Ciyiae UCNOAb308AHUsL COBMECTHO20 PACMEOPA
JIUMOHHOU KUCTIOMbL U IMUTCH2TIUKONS HAUOCHHASL KOHCIMAHMA CKOPOCMU Peakyuu 2U0poobeccepusaniisi npeguliiaen
3HAYeHUe, NOTYYEHHOE HA C8eNCEM Kamauuzamope.

KiwueBble cioBa: K0OANbT-MOJIMOJEHOBBIN KaTann3aTop, FTHAPOOUYHCTKA, pEereHepalusl, peakTUBaIH,

OpPraHn4eCKUuC KUCJIOThI, STUJIICHIJINKOJIb, FHZ{pOOGeCCGpHBaHI/Ie, ,I[I/I66H3OTI/IO(1)€H.

Al. A. Pimerzin, A. A. Roganov, P. A. Nikul’shin, and A. A. Pimerzin.

Regeneration of CoMo Sulfide Exhaustive Hydrofining Catalysts

Using Organic Reagents

Commercial cobalt-molybdenum catalyst after use for two years for diesel fraction hydrofining was oxidatively
regenerated

and activated with organic acids (citric and thioglycolic), ethylene glycol, and combined solution. It is shown that the
main reasons for the loss of activity of the studied catalyst during its use are coke deposition on the catalyst surface
and change in the properties of the applied active phase, which intensify in the oxidative regeneration process.
Treatment of the oxidatively regenerated catalyst with solution of the studied reagents can fully restore the activity in
the reaction of hydrodesulfurization of dibenzothiophene, and in the case where combined citric acid and ethylene
glycol solution is used, the observed hydrodesulfurization reaction rate constant exceeds the value obtained on fresh
catalyst.

Key words: cobalt-molybdenum catalyst, hydrofining, regeneration, reactivation, organic acids, ethylene glycol,

hydrodesulfurization, dibenzothiophene.



A. B. Baxun, C. A. Cumnos, H. H. Myxamamounoes, A. B. Onuwenko, /l. A. @eoxmucmos

Kazanckwii (TpuBOIDKCKHIA) (henepaabHbIH YHUBEPCUTET,

E-mail: vahin-a_v@mail.ru

AKBaTepMo.In3 BHICOKOBS3K0H He)TH B MPUCYTCTBHH He()TEPACTBOPUMOT0 KATAJIN3aTOPA HA OCHOBE JKeJie3a
Tlposedenvl sxcnepumenmanbhble UCCICO08AHUS CUHMESUPOBAHHO20 HEDMEPACMEOPUMO20 KAMAIUZAMOPA HA OCHOBE
arcenesa. Ilposedeno usuueckoe moodenuposanue nPoyecca KAamaiumuyeckozo npeobpas08anuusi 6bICOKOBGI3KOU
nemu npu memnepamype 200°C. Hccnedosan cocmas, puzuxo-xumuueckue u peoiocuyeckue Xapakmepucmuxu
npooOyKmo8 mepmoKkamaiumuiecko2o gozoeticmaus. Ilo oannvim UK-cnexmpockonuu ycmanogniensbl UsMeHeHUs 8
cocmage omoenvHulx Gpaxyuil. Ilokazano, Umo UCnoIbL308aHUe CUHMESUPOBAHHO20 KAMATUZAMOPA 8 KOMNLEKCE C
00HOPOM 8000P00A NO3BOISAEM CYUECNBEHHO CHU3UNMb 0010 8bICOKOMOJIEKYIAPHBIX KOMNOHEHMO8, Ymo
obecneuusaem CHudICeHUE BA3KOCMU U, CIe008AMENbHO, NOBbIULEHIE CIMeNneHU He(meu3iieyeHus.

KunioueBble cjioBa: BEICOKOBSI3Kast HEPTH, MPEKyPCOp KaTaIu3aTopa, akBaTepMOJIN3,

MOBBIIIEHNE YHEPTOIPPEKTUBHOCTH, TETUIOBBIE METOIBI JOOBIUH.

A. V. Vakhin, S. A. Sitnov, I. I. Mukhamatdinov, Ya. V. Onishchenko, and D. A. Feoktistov.

Aguathermolysis of High-Viscosity Oil in Presence of an Oil-Soluble Iron-Based Catalyst

Experimental studies were carried out on a synthesized oil-soluble iron-based catalyst. A physical model of the
process of catalytic transformation of high-viscosity oil at 200°C was developed. The composition and
physicochemical and rheological properties of the thermocatalysis products were studied. The changes in the
composition of individual fractions were determined from the IR spectroscopic data. It is shown that use of the
synthesized catalyst in combination with a hydrogen donor substantially reduces the proportion of high-molecular
components, which lower viscosity and raises oil extraction.

Key words: high-viscosity oil, catalyst precursor, aquathermolysis, enhancement of energy efficiency, thermal

extraction methods.
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dakTopsl onpeesioIe CTA0WILHOCTh KATAJIN3aTOPOB AJIKUJIUPOBAHUS

HA OCHOBE Le0JIUTOB Y

B pabome npeocmasnenvl pezyromamuol 1UAHUA PUIUKO-XUMULECKUX CEOUCME CUHME3UPOBAHHBIX
Kamanuzamopos aikuIupo8aHus Ha OCHO8e Yeoaumos Y Ha nokasamenu aKmueHOCMU OAHHbIX 00pa3y08
8 npoyecce AIKUIUPOBAHUS U300YmMaHna Oyman-oymuneHosol Gpaxyuel.

KroueBnble ciioBa: AIKUIIMPOBAHUC, IEOJUTHI, ICPEXOAHBIC METAJLJIbI, AJIKHUJIAT.

Yu. A. Khamzin, R. R. Shiriyazdanov, E. G. Telyashev, and A. R. Davletshin.
Factors Determining Stability of Alkylation Catalysts Based on Y Zeolites



The results of study of the influence of physicochemical properties of synthesized alkylation catalysts based on Y
zeolites on the activity index of these specimens in the process of alkylation of isobutane of the butane-butylene
fraction are reported.

Key words: alkylation, zeolites, transition metals, alkylate.

HU. U. Myxamamounoe, A. @. Kemanos, I1. C. @axpemounos

Kazanckuii (I1puBomkckuit) dpenepanbHblil YHUBEPCHUTET,

E-mail: mc-gross@mail.ru

HccaenoBanue peosiorn4ecKux cBOHCTB JOPOKHBIX OUTYMOB, MOTU(PHIHPOBAHHBIX aAre3NOHHON NPHCATKOT
B pabome ycmanognenvl 0cobeHHOCU PeoN0cUYECcK020 NOBEOEHUsI UCXOOH020 OUMYMA O0POAHCHO20 HAZHAYUEHUSL
BHI 60/90 u bumymos, moouguyupo8anuvix ad2e3uoHHoU NPUCAOKol. Y cmanosneno nosviuienue 3QhoexmusHou
SHep2UU AKMUBAYUU BA3KO20 MEYeHUA Y MOOUPUYUPOBAHHBIX OUMYMO8, HADII00AemCs FIKCMPEMYM HPU COOePHCAHUU
npucaoku 0,8% mac. Boisgneno, umo npucadka oxaszvléaem cmpyKkmypupyioujee 8lusHue, Céa3aHHoe ¢ 00pasoeanuem
bosee 00OHOPOOHOU NPOCMPAHCMBEEHHOU ducnepchol cmpykmypul. Ilpu smom cmpykmypupyiowuil s¢pgpexm
nposgnaemcs npu onpeoeieHHol konyenmpayuu npucadku (0,8% mac.), npu komopoii bumymuas cucmema
docmuzaem Haubolee AKMUBHO20 COCMOSHUSA. YCMAanO08IeHO, Ym0 nenmu3ayus ac@haibmeHo8bIX azpecamos
MONEKYAAMU NPUCAOKU NPU BbICOKOL CKOPOCIMU 0edhopmayuu 3(hpekmusHo npensimcmeyem pekoMouHayuu
CMPYKMYPHBIX INeMEHMO8 HEPMAHOU OUCNEPCHOU CUCHEMBL.

KiueBble ciioBa: HeTsHas AUCHIEpCHas cUcTeMa, OUTYM JOPOKHOTO Ha3HAYCHUS,

aJIrC3MOHHAA MprucajaKka, pC€oJIorus, SHECPrud aKTUBAIUN BA3KOIO TCUCHHA, THKCOTPOIIHA.

I. I. Mukhamatdinov, A. F. Kemalov, and P. S. Fakhretdinov.

Study of Rheological Properties of Road Asphalts Modified by an Adhesive Additive

The characteristics of the rheological behavior of the original road asphalts BND 60/90 and asphalts modified by an
adhesive additive are determined. It is shown that the activation energy of viscous flow of asphalts increases on
modification and that an extremum is observed at additive content of 0.8 wt. %. The additive exerts a cross-linking
effect resulting from formation of a more uniform spatial disperse structure. In this case, the cross-linking effect
manifests itself at a fixed additive concentration (0.8 wt. %) at which the asphalt system attains the most active state.
It is demonstrated that peptization of asphalt aggregates by additive molecules at a high deformation rate effectively
prevents recombination of the structural elements of the oil disperse system.

Key words: oil disperse system, road asphalt, adhesive additive, rheology, viscous flow activation energy, thixotropy.
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HccaenoBanue XMMHUYECKHX NMPOLECCOB MPUMeHEHHUsI MOTJIOTUTEJIel cepoBOA0POIa B He)TH

Ilpusedenvt pe3yromamsvi UCCIE008ANULL NO ONPEOENEHUIO COCTNABA NO2TOMUMENEl CEPO8O00POOd MEMOOOM

xpomamomacccneKkmpomempuu, npomeKkarnux 6 HUX XumMuieCKux npoyeccos 6 3a6ucCumMocmu om npumeHnsiemsblx



KOMNOHEHMO8 U UX KOHYEHMPayuu, Xumuyeckue npoyeccol 00pa308anusi OMiONCeHULl CePpaopeaHuYecKux
coeOuHeHul, 006PA3VIWUXCA NPU 83AUMOOEUCMBUY NO2IOMUMenell ¢ cepo8oOOPOOOM 8 Hepmu, U UX coCmasa.

KiaoueBble c1oBa: HedTenepepadbOTKa, MOTJIOTUTENN CEPOBOIOPOIA, POPMAITBACTHI, OTIOKCHHUS.

E. I. Alatortsev, A. A. Votin, A. R. Vartapetyan, S. A. Leont’eva, V. A. Mityagin, and E. V. Podlesnova.

Study of Chemical Processes of Use of Absorbers of Hydrogen Sulfide in Oil

The results of determination of the composition of hydrogen sulfide absorbers by chromatography-mass spectrometry,
the chemical processes occurring in them as a function of the components used and their concentration, the chemical
processes of formation of precipitates of organosulfur compounds formed upon reaction between the absorbers and
the hydrogen sulfide in the oil, and their composition are presented.

Key words: oil processing, hydrogen sulfide absorbers, formaldehyde, precipitates.

E. H. Anamopues, C. A. J/leonmvesa, B. A. Mumsazun
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HoBble moaxoabl K HCC/I€J0BAHUIO TEPMOIMHAMHYECKHX NAPaMeTPOB He(PTAHBIX JUCTEPCHBIX CUCTEM

Hegmv u mascenvie nepmenpodyxkmul npedcmasinom codoou Hepmsnvie QUCHEPCHblEe CUCTNEMbL, CBOUCTMBA KOMOPbIX
60 MHO2OM 3ABUCSN OM UX MEPMOOUHAMULECKO20 COCMOANUSA. []15 onpedeneHuss mepMOOUHAMUYECKUX NAPAMEMPO8
U aspeeamueHoll yCmoudugoCmu HepmAHbIX OUCNEPCHBIX CUCEM NPedNiazaemcs UCNONb308ANMb MEMoo0 00pAujeHHOU
2a30601 XpOMAmMocpapuu, KOMopwviil NO3605en PACCUUMAmMs NO 3HAYEHUIO 00bEMA YOePICUBAHUSL CBOOOOHYIO
NOBEPXHOCMHYIO DHEP2UI0, DHMPONUIO U IHMANLAUIO HEPMAHLIX OUCHEPCHBIX CUCTEM.

KioueBble cioBa: HehTEPOIYKThI, METO/IbI HCITBITAHUN, HEQTSIHBIC JUCIIEPCHBIE CUCTEMBI,

KOJUIOMHBIC CUCTEMBbI, YITICBOAOPOAbI.

E. I. Alatortsev, S. A. Leont’eva, and V. A. Mityagin.

New Approaches to Study of Thermodynamic Parameters of Oil Disperse Systems

Crude oil and heavy petroleum products are oil disperse systems whose properties depend largely on their
thermodynamic state. To determine the thermodynamic parameters and aggregative stability of oil disperse systems,
it is proposed to use the inverse gas chromatographic method, which allows calculation of the free surface energy,
entropy, and enthalpy of the oil disperse systems from the retention volume.

Key words: petroleum products, test methods, oil disperse systems, colloid systems, hydrocarbons.

A. M. /lanunos

AO «BHUUA HII»

dafi_pris@mail.ru

PadotsI B 001acTn npucaaok k tomusam B 2011-2015 rr.

Ha ocnoese ananuza AumepamypHsblx U nAMeEeHMHRblX UCMOYHUKO6, ad mMAaKaice CmamuCmu4eCcKux OaHHBIX pacemompena

cumyayus, cKiaovlearuascs 6 0oaacmu npouzeo0cmea npucadox k monaueam 6 2011-2015 ze. Boisgnenvt ocHogHble



meHOeHyuU 8 pazpadomke npUcadok, OXApaKmepu3068anvl Ux 0CHOHvle munvi. OmmeueHo, Ymo 6 mupe uLmepec
PA3pabomuuKo8 cMecmuics 8 CMmopoHy 000a80K OUOKOMHOHEHMO8 (OKCUSeHAmMOo8 u Ouoou3ens) u npucadok K Hum. B
Poccuu, 20e 0o nocreonezo epemenu npeobradanu UMnOpmMHsle NPUCAOKU, HAYAICA AKMUBHBLIL NPOYecc
umnopmosamewenus. Jan ananuz nompedornocmu poccutickux HII3 6 npucaokax 015 ebipabomku moniue
COBPEMEHHO20 Kauecmea U 0XapaKxmepu3o8ansl omedecmeenHsle paspabomxu. Ipusooames mexnuveckue peuierus,
anbmepHamugHvle NPUMeHeHUI0 NPUCAOOK.

KioueBble cj10Ba: PUCAJIKA K TOTUTUBAM, IIPOTUBON3HOCHBIC TIPUCAJIKH, TPOMOTOPHI BOCTIIAMEHEHHS,

ACMPECCOPHO-AUCTCPTUPYIOIINEC IPUCAAKHA, ITOTJIOTUTCIIN CEPOBOAOPOAA, AHTUCTATUICCKUC TPUCAAKU.

A. M. Danilov.

Research on Fuel Additives During 2011-2015

The situation evolved in the domain of fuel additives production during 2011-2015 is reviewed through analysis of
literature and patent sources and statistical data. The main trends in development of additives are determined and the
main types of additives are characterized. It is noted that the interest of developers worldwide was focused on
additives of biocomponents (oxygenates and biodiesel). In Russia, where imported additives were prevalent until
recently, active process of import substitution has begun. The additive demand of Russian refineries for production of
fuels of modern quality is analyzed and the domestic developments are characterized. Technical solutions that are
alternative to use of additives are proposed.

Key words: fuel additives, wear-resistance additives, ignition promoters, depressing-dispersing additives,

hydrogen sulfide absorbers, antistatic additives.
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HccnenoBanne BJIMSHUS YCIOBHIA NePeocakIeHUs HeJLTHJI03bI HA ee aCOPOLMOHHbIE CBOIICTBA

H3yuen npoyecc nepeocasxcoerus yeanonossl U3 600HO-WEI0UHbIX pacmeopos. Hccnedosano énusnue Ha YOeibHyio
NIOWAObL NOBEPXHOCMU YEION03bL CLeOYIOWUX (DAKINOPOS. MEMNEePaAmypbl NepPeocanicOeHUs, KOHYeHmpayuu
ocaoumeist, KOHYSHMpPAayuu Yeamono3sl 8 UCXOOHOM WELOYHOM PACMBEOpe, CKOPOCMU NePeoCaricOeHus U
npucymcmeust noaudsmuien2aukos. Ilo pesyromamam pecpeccuoHno20 ananiuza onpeoeiena Cmenetb GiusHus
PA3IUUHBIX (DAKMOPOE HA YOEIbHYIO NA0WAOb NOBEPXHOCIU YeNTI0N03bl. Memodom penmeenocpapuuecko2o anaiusa
noayuenvl OaHHbIE O COOMHOULEHUSX KPUCANIUYECKOU U aMop@pHOU (a3 8 00pasyax yeanoniosvl 00 u nocie
nepeocaxicoenus u3 600HO-eN0UHbIX pacmeopos 8 npucymemeuu IOI u 6e3 nezo.

KiioueBble cj10Ba: BO300OHOBIISIEMOE ChIPhE, PACTBOPHUTENH LEJUTIONI03b], CTENCHh KPUCTAILIMYHOCTH, PEIPECCHOHHBIN

aHaJIn3.

M. S. Kotelev, Z. V. Bobyleva, I. A. Tiunov, D. A. Sharipova, A. A. Novikov.
Impact of Cellulose Regeneration Conditions on Its Adsorptive Properties
Cellulose precipitation from alkaline solutions was studied. Influence of the following factors on cellulose specific

surface area was investigated: temperature, precipitator concentration, cellulose concentration in a stock alkaline



solution, rate of precipitation, and presence of polyethylene glycol. After considering the results of regression
analysis, the effects of different parameters on cellulose specific surface area were determined. The relation between
crystalline and amorphous phases in cellulose after precipitation was determined by means of XRD analysis.

Key words: renewable feedstock, solvent for cellulose, crystallinity degree, regression analysis.
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MoaenupoBaHue U aHAJIN3 PACTIPOCTPAHEHHSI KAHAJIOB B KAPOOHATAX C HCMOJIb30BAHHEM MOJIeJIeii ¢
Pa3THYHBIM YHCJIOM M3MepeHHUi

B cmamue 015 uzyuenus 6iusnus YUCAA UBMEPEHULl Ha MOOETUPOSAHUE PACHPOCMPAHEHUsL KAHAAA ObLIa NPediodiceHa
3D modenw kucromuotu oopabomru. C nomowwio 3D modenuposanus uzyuen OUHAMUYECKUl npoyecc
pacnpocmpanenus: kanana. Kanan npowen uepes uemvipe smand, npejicoe yem OmHoCUmMeNbHoe Oa6IeHUe
HacHemanus ynano 00 1%: sman KOHKypeHyuu, 5man OOMUHUPYIOWe20 KAHAAd, IMan npopuléa KAHAId U 3man
pacuupenus Kanaid. Iman npopwiea Habao0aics, Ko20a OMHOCUMENbHOE 0A8IeHUE HACHEMANUsL CHUNCALOCH 00 3%
emecmo 1%, 0 kKomopom 2080punocy 6 npedvldyuwux uccredosanusnx. 3D u 2D modenupoganus npo8oouUUcs npu
PA3UYHBIX CKOPOCIAX HA2Hemanus. B obeux mooensax Habmodanuce OnMuMaibible CKOPOCMU HASHEMAHUsL U 00bem
npopwisa. Ilpu s3mom noayyennvie 3navenust npu 2D modenuposanuu gviue, yem npu 3D. Jlannviii s¢pghexm ovin
odrcudaem, HOCKOALKY npeovldyuue ucciedo8anus 00Ka3au, Ymo ONMmumMaibHas CKOpoCms U 00bem npopwiéa npu 1D
Modenuposanuu, Hudice wem npu 2D. Hccreoosanus npu KT-ckanupoganuu odpazyos uzeecmusaxa nocie KUCIomHou
00pabomKU NOKA3LIBAIOM, YMO COOMBEMCNEYIOWUI ONMUMATLHBIN 00BeM NPOPbIEA NPU OOMUHUPYIOWEM KAHALe
Menvue, uem 3,1 nopogoeo obvema (n.o.). Ilonyuennvle dantvle conocmasumvl ¢ pesyrbmamamu 3D modenuposariis
(2,7 n.o.), u 3uayumenvHo omauyaromcs om umozog 2D mooenuposanus (10 n.o.). Yrazvieaemcs, umo ciedyem
8b16UPAMb MOOENb ¢ 601ee OONLUUUM KOIULECMBOM UMEPEHUL OISl UMUMAYUU pAcnpoCmpaHneHus KaHal08 Uiu
ONMUMUZAYUYU KUCTIOMHOU 00pAbOMKU, YMO NOMONACEM NOBbICUMb MOYHOCMb U I dexmusHocms 00pabomxu
KapOOHAmMHO20 NAACMA KUCLIOMOU.

KiroueBble ciioBa: KaHaj, KUCIOTHas 00padoTka, KapOOHATHBIN KOJIEKTOp, 3D MoaenupoBaHue, YuCICHHAS

MOJIENTb.

Xue Heng, Zhao Ligiang, Liu Pingli, and Cui Mingyue.

Simulation and Analysis of Wormhole Propagation in Carbonates

Using Different Dimensions Continuum Model

A 3D continuum simulation model of carbonate matrix acidizing was introduced to study the effect of different
dimensions on the dynamic wormhole propagation process. The results obtained showed that the wormhole
propagation process passes through four stages, namely, competition stage, dominant channel stage, wormhole

breakthrough stage, and wormhole extension stage, when the injection pressure ratio drops to 1%. In previous



researches, wormhole breakthrough stage was reported to occur when the injection pressure ratio declines to 3%
instead of 1%. Wormhole simulation using 3D and 2D models at different injection rates indicated that the injection
rate and breakthrough volume are optimal in both dimensions, the values of both parameters being higher in 2D than
in 3D simulation. This trend was expected since previous studies also showed that the optimal rate and breakthrough
volume are lower in 1D than in 2D simulation. CT scanning of limestone cores after acidizing showed that the
corresponding optimal breakthrough volume for dominant wormhole is less than 3.1 pour volume (PV). The obtained
data fairly matched the 3D simulation data (2.7 PV) and differed widely from 2D simulation data (10 PV). Based on
this research, a higher-dimension model should be chosen for simulating wormhole propagation and optimizing
matrix acidizing, which can help improve the accuracy and efficiency of carbonate reservoir acidizing simulation.

Key words: wormhole, matrix acidizing, 3D simulation, numerical model.
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IIporno3upoBanue ycajaKku 31aHUs B pe3yJabTaTe 3eMJIeTPSCEHUI ¢ HCMOJIb30BaHNEM perpeccuy Ha OCHOBe
rayccoBa mpoiecca

Ocaodxa ghynoamenma, 8bl36AHHAS PAHCUICEHUEM NECUAHO20 SPYHMA, ABIAEMC BONPOCOM, KOMOPbIL HEOOX00UMO
yuecms 80 8peMs NOCIMPOUKU cOOpyicerus. Mcxo0s uz KOMNIeKCHO20 HENUHEH020 OMHOUEHUS WUPUHBL YCAOKU
30aHUSL 80 BPEMSL CUTbHO20 3eMIEMPACEHUSA, ObLIU 8bLOPAHBL CEMb UBMEPEHHBIX NOKA3AMENEU PAZHCUINCEHUS 2DYHMO8
npu 3eMIeMPACeHUU KAK KIiouesble UHOUKAMOPbL O/ NPOSHO3UPOBAHUS YCAOKU 30AHUsL: UHMEHCUBHOCMb
3emaempsceHusl, OMHOWeHUe OIUHbL K 8blcOme, CPeOHee KOHMAKMHOoe 0a6ieHIe, OMHOWeHUe WUPUHDL K 2Ty0une,
OMHOCUMENbHAS NIOMHOCHb, MOSWUHA HEIHCUOKO20 CL05 U 21yOuna cios epasust. Kpome moeo, xax s0po
BEPOATMHOCIHO20 MAUWUHHO20 00YYEeHUS U MOWHBIL UHCIPYMeHM OJi peuleHUsi HeTUHEUHbIX 3a0ay, pecpeccus Ha
ocnoge T'ayccosa npoyecca (modenv GPR) moocem coomeemcmeosams mpebo8anusm KO 8pemenit UCNOIHEHUs. U
6bICOKOU MOYHOCIU NPOSHOZUPOBAHUS YCAOKU 30aHUSL BCIEOCMBUE CYUECTNEEHHBIX HeOOCMAMKO8 MeOpemuiecKo2o
AHAU3A U YUCA08bIX Gbiyucaenutl. Bvliu nodobpansl 41 epynna munuynelx ciyuaes @ Kauecmee mpeHupOBOUHbIX
npumepos, a 3amem 20 epynn OvLiu onpeoenieHvl 8 Kavecmeae mecmogulx NPUMepP08, KOMopble UMEIOm 6X00HOe
mecmosoe 3HaAUeHUe U NOJYHAIOM HA 8bIX00e MOoYHOCMb npocrosa om modenu GPR. Bo-emopwix, memoo PLS (memoo
YACMHBIX HAUMEHbUUX K8adpamos), memoo MLR (memoo muoocecmeennoii nunetinoi pecpeccuu) u menoo LSSVM
(Memo0 HauMeHbUUX K8AOPAMO8 ONOPHLIX BeKMOPO8) ObLiU 8b10pAHbBL 0JIs1 NPOBEPKU OeUCMBUMEbHOCMU U
oocmoseprnocmu modenu GPR. B umoee pezyrbmamuol mooenuposanusi nokasanu, umo mooeirv GPR noszsonsem
VAYUUUMb MOYHOCHb NPOSHO3UPOBAHUS HA NpUMepe NPeOCMABIeHHbIX 3a0a4 U umeem 60abULYI0 YEeHHOCD 8
NpUMEHeHUU Ha NPaKmuxe.

KaoueBrble ciioBa: ceiCMHYECKUI CIIBUT, perpeccusi Ha OCHOBE rayccoBa Ipoliecca, MallMHHOE 00yYeHHeE,

HWHTCHCHUBHOC PAa3XXM>KCHUHN MIECUYAHOTO I'PYHTA



Wang Fei, Su Jingyu, and Wang Zhitao.

Prediction of Building Settlements due to Earthquake-Induced Sand Liquefaction Using Gaussian Process
Regression Methodology

Foundation settlement caused by sand liquefaction is a crucial subject when constructing a structure. In accordance
with the complex nonlinear relationship of building settlement breadth under strong earthquake, seven measured
parameters of earthquake-induced soil liquefaction were selected as the key impacting indicators for predicting building
settlement, which are: earthquake intensity (El), length-height ratio (L/H), average contact pressure p, breadth-depth
ratio (B/D), relative density (RD), thickness of non-liquefied layer, and depth of gravel layer. Furthermore, as a
probabilistic kernel learning machine and powerful tool for solving highly nonlinear problems, Gaussian process
regression (GPR) model can meet the requirements of speediness and precision of predicting building settlements,
whereas theoretical analysis and numerical calculation suffer from intrinsic defects. First, 41 groups of typical cases
were selected as the training sample and 20 groups of typical cases were designated as the test sample, which are the
input for improving prediction accuracy from GPR model. Second, partial least-squares (PLS) method, multiple linear
regression (MLR) method, and least-squares supporting vector (LSSV) method were chosen to test the validity and
reliability of the GPR model. Finally, the simulation results show that the GPR model can improve the prediction
precision and has a great practical application value.

Key words: wormhole, matrix acidizing, 3D simulation, numerical model.
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BiansiHue HeATHITUPOBAHHBIX 0€H3UHO-0MOTOILIMBHBIX cMeceil Ha BHIOPOCHI BLIXJIOMHBIX Ta30B

B nacmosuyee spems 6uoousenu u smanon 6UOMaccyl OCNPUHUMATOMCS KaK Hauboiee npumeHumble U HeobXooumbvle
6UObI MONIUBA, NOTYUAeMble U3 buomaccuvl. Bonee mozo, memanon u OYmManoa maxice A61LOMCs AlbMePHAMUEAMU,
npugnexarowumy gHumanue. 110ckonbKy smu 6uo0bl MONIUBa AGIAIOMCI 80300HOBIAEMbIMU KUCTIOPOOCOOEPHCAUUMU
buopecypcamu, ux MOMCHO NPUMEHAMb OJi CHUNCEHUS KOIUYECMBa 8bl0POCO8 BbIXTIONHbIX 20308 U3 OEH3UHOBbIX
ogueamerneii. /[na cpasnenus nokasameneu pabomsl 0guzamelis u ypo8eHb 8bl0POCO8 BLIXIONHBIX 24308 NPU C2OPAHUU
MONIUBA U3 OUOMACCHL U YUCTNO20 HePMAHO20 MONIAUBA (YuUcmblll HedmuauposanHulll bensun, E0) bviiu
UCNOIL308aAHbL MPU OUOMOnIUsHble 000asxu, a umenno 10% memanona (M10), 10% smanona (E10) u 10% 6ymanona
(B10). IIpu ucnonvsosanuu moniuea Ha 0CHO8e HUOMACCHL, MEMNEPAMYPA 20PeHUsL 8 08Uamene CHUSULACh Ha
4,32%, amuccusi Kuciopooa yseauduiacs Ha 6,67%, eviopoc okcudos azoma ymenvuiuics na 13,46%,; smuccus
okcuoa yanepooa dvlia ymenvutena Ha 44%, a evlopoc yeneodopodos — na 29%. Ilosmomy cmewusanue
OU0000ABOK ¢ OEHZUHOM MOHCEM CHUZUMb 8bIOPOCHL BBIXIONHBIX 2308 U3 08U2amells, 8KAYASL OKCUObL Yenepood u
asoma, y2nes000poovl U Op., HOCKOIbKY OUOMONIUBO COOEPICUM DObULOE KOTUYECTBO KUCIOPOOd, Ymo obresuaem
NOJHOE ceopanue.

KiaroueBble cj10Ba: OMOTOIUIMBO, OCH3UHOBEIN JBUTATEb, UCIILITAHNE JBUTATEII.

De-Xing Peng.

Effect of Unleaded Gasoline-Biofuel Bllends on Exhaust Emissions



Currently, biodiesels and biomass ethanol are considered as the most applicable and essential biomass fuels.
Furthermore, methanol and butanol are also attracting attention as alternatives. Since these fuels are renewable
oxygenated bioresources, they can be used to reduce exhaust emissions from gasoline engines. We adopted three
biofuel additives, namely, 10% methanol (M10), 10% ethanol (E10), 10% butanol (B10), to compare the engine
performance properties and exhaust gas emission level upon combustion of the mixed biomass fuels and pure
petroleum fuel (clean unleaded gasoline E0). When biomass fuels were used, engine combustion temperature dropped
by 4.32%, O content increased by 6.67%, nitrogen oxide (NOx) emission decreased by 13.46%, CO emission
decreased by 44%, and hydrocarbon (HC) emission fell by 29%. Therefore, mixed biofuel additives to gasoline can
reduce exhaust emissions, including CO, HC, and NOx emission, from an engine substantially because biofuels
contain higher oxygen content that facilitates complete combustion.

Key words: biofuels, gasoline engine, emissions, engine testing.

Yenv YUncaoxoiit, Tu Hnuyans', Ce Hmun', Ban Ciooyn?
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Murpauust YacTul B IUIACTe, MEXaHU3M 3aKYNOPUBAHMS NIOP B HEKOHCOJINIUPOBAHHOM NeCYaHUKeE U
yhnpaBJjieHHe BBIHOCOM IlecKa

Yacmuybi nopoodsl MOSym 1e2K0 Nepexooums 8 HOOBUINCHOE COCMOSHUE U MUSPUPOBAMD 8 CIADOCYEMEHMUPOBAHHOM
necyanuKe ¢ madicenol-Hehmoio U3-3a Mo20, Ymo oHa umeem Oojiee 8blCOKYI0 NIOMHOCMb U 853K0Cmb. OMiodicenus
MBEPOLIX Yacuy 3a2PA3HAIOM U 3aKYNOPUBAION NOPOGble KAHANbI, YO NPUBOOUM K NOGLIUUEHUIO QUILINPAYUOHHBIX
CONpOMuUBIEeHUIl NIACMA U CHUNCEHUIO 0ebUma ckeaxdcunvl. B oannou pabome, npoyecc muepayuu vacmuy u
OIOKUPOBKU NOP OBLT UCCTEO08AH C NOMOWBIO UZVHEHUS NOO MUKPOCKONOM MOOEU HECYEMEHMUPOBAHHO20
necuanuxa. bvln ucciedosan mexanum nepemewyeriuss MeIKoOUCHEPCHLIX Yacmuy U ux GrusHue Ha NPOHUYAeMOCHb
NnOP06020 NPOCMPAHCIEA C NOMOUBIO OMCAEHCUBAHUSL OUHAMUYECKOU NPOHUYAeMOCmuU 8 0bpasye
C1abocCyeMeHmupoBaHHO20 NECYAHUKA, COOEPICAUYE20 CMEeCh YACMUY PAa3IuyHo2o pasmepa. /lokazano, umo
u3MeHeHUue NPOHUYAeMOCNY NPU MUSPAYUYU YACUY 3a8UCUM OM PpA3MePa U MUNA NOOBUNCHBIX YACTNUY U KAHAOS,
KOHYEHMPayuy MUuzpupyowux 4acmuy 4acmuy, 0ouje2o ux Koauiecmea, nepenaoa 0aeieHus Ui CKopocmu
Gurempayuu riouda, CHUNCEHUE MAKCUMATLHOU NPOHUYAEMOCHIU U 8PeMs 3aKYHOPUBAHUSL ONPeOensiencs
MUHUMATLHBIM PA3MEPOM 3AKYNOpUsaowjux yacmuy. B kauecmee npumepa npumeHnerus Ha MecmopotcoeHul,
paccmompera cmpamezus 000bluy Hehmu ¢ KOHMPOJieM NeCKONPOGIeHUS.

KiroueBble c10Ba: HECIIEMEHTUPOBAHHBIN NIECUaHUK, MUTPAIINS YaCTHUI], Ta00paTOpHBIC UCCIEAOBAHUS, T0ObIUA C

KOHTPOJIEM NIECKOIIPOABICHUA.

Chen Zhaohui, Li Yingchuan, Xie Yiting, and Wang Xudong.

Particle Migration and Plugging Mechanisms in Unconsolidated Sandstone

Reservoir and Their Relation with Sanding Management

Rock particles can easily pass to a suspended state and migrate in unconsolidated sandstone in a heavy-oil reservoir

because of their higher density and viscosity. The solid particles deposit, bridge, and clog the pores and pore throats,



and, as a result, the filtration resistance in the reservoir is redistributed, affecting the output from the well
significantly. In the study reported here, the process of sand particle migration and pore clogging was observed
through microscopic visualization of an unconsolidated sand pack model. Furthermore, the mechanism of migration
of fine particles and its effects on the percolation capacity of a porous medium was investigated by monitoring the
dynamic permeability along the weakly consolidated sand pack tube containing mixtures of different particles. It was
shown that since the change in permeability with particle migration was affected by the size and type of mobile
particles and throats, the concentration of suspended particles, the total amount of particles, and the pressure
drawdown or fluid flowing velocity, the reduction in maximum permeability and the clogging transition time are
determined by the minimum size of the bridging particles. As a field application example, the strategy of oil
production with sanding in unconsolidated sandstone reservoir is discussed at the end of this paper.

Key words: unconsolidated sandstone reservoir, particle migration, laboratory investigations, production with

sanding.

By YUxncenvkynn, Xyan Ilye, Yanv Katiyun, Ban I[ano
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JKcHepHMeHTAbHOE OIpeAeIeHie XapaKTePHCTHK IOPeHHs MPOMBILIVICHHO HCI0JIb3yeMbIX Ouoanseliei u 0-
Au3ens

B oannom uccnedosanuu sxcnepumenmanbHo uzyuenslt XapaKkmepucmuKy 20penus NPOMbIULIEHHO OYULEHHO20
ouoousens u 0-ousens. Ceopanue smux 08yX mMunog 20piodux HCUOKoCmell npo8OOUIUCH 8 KALOPUMEMPE

018 UBMEPeHUs UX CKOpOCmu mennogvloenenus. Pesynvmamel nokazanu, ymo oanHoe cOUCME0, A61sI0oujeecs: 0OHUM
U3 CaMbIX 3HAYUMBIX NPU U3YHUEHUU 2OPEHUSL, 3HAUUMENbHO 8APLUPYEMCA, 8 3A8UCUMOCTU OM 00PA3Y08 U PA3ZMEPO8
Kamepul ceopanus. Taxoice onpedeneHvl U NPOAHATUZUPOBAHDL C YElbl0 OYEHKU XAPAKMEPUCTUK 2OPEeHUs Opyeue
KJ0uesble C8OLCMed MonIus, maxKue KaKk memMnepamypa 6CHulKu, CyMMAapHoe menossioesienue U CKOpoChy nomepu
Maccol, ompascaioujue noxcapoonacHocms. Pesyniomamsr npedocmasnarom cooou IKCnepuUMeRmanbHulil bazuc ons
PA3BUMUS NPOMUBONONCAPHOU 3aUUMbL 8 X00€e UCNONb308AHUA, XPAHEHUA U pacnpedenerus buodusens. I1o
cpasHeruro ¢ 0-ousenem, memnepamypa CnvluKu OUOOU3eNs gblile, M020a KAK CKOPOCHb MenlosbloeleHs,
IKCHNEPUMEHMATbHAS MENTOMEOPHAL CHOCOOHOCMb, CPEOHSL MEeMNEPAmypd 20peHus U uiyieHue Ouoouses Huxice.

KiroueBble cjioBa: 61/10)11/136.]1]:, JAN3CIIb, CBOMCTBa ropcHus, KOHHYECKHUI KaJIOpUMETP, CKOPOCTDb TCIIJIOBBIACIICHU .

Wu Zhenkun, Huan Que, Yuan Kaijing, Wang Jian, and Wang Jian.

Experimental Study of Combustion Characteristics of a Commercial Biodiesel and 0# Diesel

This paper reports the results of an experimental study of the combustion characteristics of a commercial refined
biodiesel and the 0# diesel as well as of some properties of the diesels determined by a cone calorimeter and other
instruments. Combustion tests of these two kinds of flammable liquids are conducted in a calorimeter to measure

their heat release rates. The experimental results show that the heat release rate, one of the most significant



parameters in combustion science, varies widely, depending on the sample type and size of circular burners. Other
key parameters, such as flash point, total heat release, and mass loss rate, which are indicative of fire hazards, are
also determined and analyzed to evaluate the combustion characteristics. The experimental results show that the total
heat release, mass loss, average centerline temperature, and radiation of biodiesel have a positive correlation with
the size of circular burners. The results provide the experimental basis for development of fire protection measures
during use, storage, and distribution of biodiesel. In comparison with 0# diesel, biodiesel has a higher flash point,
whereas its average heat release rate, experimental combustion heat value, average temperature, and radiation are
lower.

Key words: biodiesel, 0# diesel, combustion property, cone calorimeter, heat release rate.
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IIpurorosienune kataau3atopos Ni-Mo/y-Al2O3 MeTo10M BaKyyMHOI NPONUTKH H MX IPUMEHEHHE

B rugpoaecybupoBannu 1udenzoruodena

Bumemannuueckue kamanuzamopur Ni-Mo/ly-Al203 bvinu npucomosnenvi memoodamu nacviwaroweti RPONUMKY
Dpacmeopom u npedeapumenbHulM 60ccmanosienuem 6000podom. y-Al20s ciyorcun mampuyeri, Ni — axmugnoim
Komnonenmom, a Mo — npomomopom. Hocumenv u xamaiuzamop 6vliu u3yieHvl Memooamu penmeeHooudpaxyuu,
B0CCMAHOBIEHUEM B00OPOOOM C NPOZPAMMUPYEMOU MEMNEPAMYPOL U CKAHUPYIOWUM IEKIMPOHHBIM MUKPOCKONOM.
Kamanumuueckue ceoticmea 6 peakyuu ¢ OubeH30muopenom ucciedosanicy 8 peakmope 8blcoK020 0d61eHuUs,

a 0e2udpocyabpupyrowas aKkmueHOCmMs COnocmasnianiaces ¢ kamamusamopamu FHUDS-5 u FHUDS-6. Ni-Mo
o0bnadarom 6eIUKONENHBIMU NOKA3amensimu oucnepcuu na Hocumene. Haubonvwas cunepeus mexncoy Ni u Mo
oocmueanace npu monaprnom coomnouenuu 2:1. Konsepcus oubensomuogpena na Ni—-Moly-Al20s kamanusamope
oocmueana 100% npu memnepamype 300°C, oasnenuu 4 MIla u epemenu peaxyuu 150 mun. Cucmema Ni—-Moly-
Al203 6bira 3nauumenvho 6oaee akmueHa Hexcelu 08a OPY2Ux 6UOA NPOMBIUICHHbIX KAMAIUZAMOPO8 OJisL
euopooecynvbpuposanus OubeH3omuopena.

KioueBsbie ciioBa: nubenzornode, karammsatop Ni-Mo/y-Al2Os, BakyymMHas IponmuTKa, THAPOAECy Tb(GHUpOBaHHUE.

Lin Wenjie, Fang Yanxiong, Li Xiaolu, Zhou Yangiang.

Preparation of Ni-Mo/y-Al;O2 Catalysts by Vacuum Impregnation Method

and Their Use for Hydrodesulfurization of Dibenzothiophene

A dual metal Ni-Mo/y-Al.O3 catalyst was prepared by means of saturated impregnation and H2 reduction
pretreatment with y-Al2O3 as support, Ni as active component, and Mo as promoter. The support and catalysts were
characterized through X-ray diffraction, hydrogen temperature programmed reduction, and scanning electron
microscopy. The catalytic properties of the reaction of dibenzothiophene (DBT) were investigated in a high-pressure
reactor, and hydrodesulfurization (HDS) activity was compared with advanced desulfurization catalysts FHUDS -5
and FHUDS -6. The Ni-Mo catalyst had excellent dispersion characteristics on the support. The best synergic effect

between Ni and Mo was achieved at Ni/Mo molar ratio of 2:1. The DBT conversion on Ni-Mo/y-Al-O3 catalyst



reached 100% under a reaction temperature of 300°C, pressure of 4 MPa, and reaction time of 150 min. The Ni—
Mo/y-Al20s3 catalyst system was significantly more active than the above-noted two commercial FHUDS catalysts for
HDS of DBT.

Key words: dibenzothiophene, Ni-Mo/y-Al20s catalyst, vacuum impregnation, hydrodesulfurization.

Uxncao Lanvuncyn', Tanv Ayunv?, Ynucao Anwn', JIan Briizo®

NHctuTyT ropHoro aena, TallBaHbCKUHA TEXHOJOTHYECKUN YHUBEPCUTET,

Konnemx maTepuanoBeeHys U HHKEHEpUH, TallBaHbCKUI TEXHOIOIMYECKUI YHUBEPCUTET,

Konnemx ropHoii nHxkeHepun, TallBaHbCKUI TEXHOJIOTHUECKUM YHUBEPCUTET

IJKCHepUMEeHTAIbHOE U3yYeHHe KMHEeTHKH ANCCONNALINN Ta30THAPaToB

npu Temmneparype Bbime 0°C

C HedagHux nop MexHoI02UlU C UCNONLIOBAHUEM 2aA308b1X 2UOPAMO8 NPUBLEKAIOmM 6ce DOIbULe BHUMAHUSL KAK HOBbII
Cnocob XpaneHus u MpaHCROPMUposKY 2asa. B cumy ux skonomuueckoil penmabenvHocmu u 6e30nacHocmu OHu
Mo2ym cmamy Haubouee ONMUMAIbHIM CHOCOOO0M XPAHEHUs! 2a3a NO CPABHEHUIO ¢ MPAOUYUOHHBIMU Memo0amu
CIII". I'nagnoii yenvto 0aHH020 UCCIE008aHUS ABNANOCH IKCNEPUMEHMATbHOE PACCMOMPEHUe C NOMOUbIO
KUHEMUYEeCKOol MOOeU C8OUCME OUCCOYUAYUU 2UOPAMO8 NPU PA3HBIX meMnepamypax 6 ouanazoune om 5 0o 15°C u
ammocgeprom oasnenuu. Ilonyuennvie pesyiomamol UMeOM 6adtCHOE 3HAUEHUE OJisl MEXHOJIO2UU XPAHEHUs 2a3a 6
2uopammuou gpopme u ee NpUMeHeHUs. 8 NPOMbIULIEHHOCHIU.

KiroueBble cjioBa: TuapaTbl, AMCCOHUAIINA, KWHCTUKA, XPAHCHUC Ira3a.

Zhao Jianzhong, Tian Yagin, Zhao Yangsheng, and Liang Weiguo.

Experimental Study of Kinetics of Gas Hydrate Dissociation

at Constant Temperature above 0°

Recently, the technology of gas storage in the form of hydrates has been drawing increasing attention as a new means
of gas storage and transportation. Because of its economic and safety advantages, it may become the most optimal
gas storage means in the future compared to the LNG technology. The main purpose of this work was to investigate
experimentally the mechanism of hydrate dissociation at different temperatures. The hydrate dissociation was
measured at atmospheric pressure within the 5-15°C temperature range and analyzed using a kinetic model. The
obtained results have great significance for the technology of gas storage and will promote its application in the
industry.

Key words: hydrates, dissociation, kinetics, gas storage.
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Oo0ocHoBanue BbI0Oopa nnamMeTpoB HKT 1 00cagHbIX KOJIOHH HA He(PTAHOM MeCTOPOXKICHUHU



B cmamuve chopmynuposana memoouxa onpedenenus COOMEemcmausi mexicoy ouamempamu oocaouvix koiont (OK) u
Hacocho-komnpeccopuvix mpyo (HKT) u 6 coomsemcemeuu ¢ mpeboganuamu no 3aKkaH4USAHUIO CKBAICUH HA OOHOM U3
3apyOedHCHbIX HeQMAHBIX MECIOPOANCOeHUll. Bmecme co cmamucmuyecKkum aHaiu30m KOHCIMPYKYUY CKANCUH HA
KYCMy U GHANIU30M Npoodiem mexyujeti KOHCmpYKYuu CK8AdCUH, NpeoCcmasiensvl N00X00auue KOHCMPYKYUu CKEANCUH
0215 ucciedyemo2o mecmopodicoenus. Pesynomamor pabomel umerom 6onvuioe 3navenue 0 nyCmulHHbIX
Mecmopodcoerull hpu ucnonv3oeanuu coomeemcmeus ouamempos HKT u OK u npoexmupoganuu KOHCMpyKyuu
CKBAJICUHDL.

KiroueBnble c10Ba: HACOCHO-KOMITPECCOPHBIE TPYOBI, 00caTHas KOJIOHHA, BRIOOP pa3Mepa.

Zhang Tian-jin, Kong Xiangji, Qian Feng, and Sun Tengfei.

Research on Casing and Tubing Size in Foreign Oilfield

In this work, a procedure has been developed to determine the matching between production and completion
engineering, casing and tubing sizes, and the related completion engineering requirements of a foreign oilfield.
Statistical analysis of the wellbore structure of well cluster and analysis of the problems of the current wellbore
structure enabled us to recommend appropriate wellbore structure systems for the oilfield. The study has a very
important guiding significance for desert oilfields similar to the oilfield in choosing casing and tubing sizes and
developing wellbore structure.

Key words: casing, tubing, size selection.
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HoBas TexHoJiorus THAPaBJIHYECCKOro pa3pbiBa 1mjacra caMOOTKHOHﬂmHleﬁCﬂ KHUAKOCTbIO, OCHOBAHHAadA HA
HHBEPCHUBHOM ()a30BOM NpeBpalllcHUH

B cmamve npednooicena Hosas mexronocus nposedenus 2uopasiuieckoco paspuviea niacma (I'PII) c
CAMOOMKIIOHAIOWENCS HCUOKOCIBIO, KOMOPAsL MOdCem nosvlcums d¢gexmusrnocmo ' PII coz0anuem b6onee
paB@eI’nGJleHHOIZ cemu mpeujuH. Oma mexHoJjiocus, Komopdas OCHO8AHA HA HOBOM CAMOOMKIOHAIOUIEMCA quou()e FP]Y,
KOMOPWbLUL MOJICEM opMUposantv u pacutupsimes mpeuunsl 01 00pa308anusi paGHOMEPHOU cemu mpeuju, umeem
docmamouno npouHocmu 0isl 3PPHexmueHo20 3aKyNOPUSAHUS MPEWUH, U KOMOPbIL 3ameM bIHOCUNCS U3 MPeujun U
06pa3yem pas3eemeleHHy1o centb 6blCOKONPORUYAEeMblX MpPeujun. DOma mexnonocusa no360.Jiem 3HA4UmMenbHo
yeenuyums 00vem naacma, 3amponymozo I'PII. CamoomraoHaiowascs HcuokoCcms Xapakmepusyemcs xopowueu
npoKkaiueaemocnmsio u 3akyn0pu6ai0med C‘I’lOCO6HOCWlb}0, 8blCOKOU Sde)EKmugHOCWlbiO OMKJIOHEHUA nomokKa,
CHOCOOHOCMBIO NOJIHOCIBIO 8bIHOCUMbCA U3 NIACA 06paﬂ’lelM NnOMmoOKOM, HUBKOIU CMenenvro noepeofcaeﬁuﬂ niacma.

Hpedcmaeﬂeﬂ MEXAHUIM 06p(1306‘aHM}l u paspyutlerus cejisl, OnUCaHbsvl ceolicmea BPEMEHHO2C0 3AKYNOPUBAHUA,



OMKJIOHEHUsL NOMOKA U nomepu Gaouda. Pesyrbmamel 5KCnepumMenmos no0meepiHcoaron npeumyuecmed
mexnonoauu I'PII ¢ camoomrioHaouencs HcudKoCcmoio.

KioueBble c10Ba: THAPABINYECKUHN pa3phIB IUIACTa, OTKIOHSIOMINICS THAPABIMYCCKUN pa3phIB IJacTa,
THIPaBIMYECKUI pa3phIB IJIacTa ¢ BpEMEHHbBIM 3aKyIOPHBaHHEM, HETPAAULUOHHAS 3aJI€Kb YTICBOAOPOIOB,

00BeEM mjacTa, 3aTpOHYTOIO rUAPABJINICCKUM PA3pPbIBOM.

Zhao Ligiang, Pei Yuxin, Du Guangyan, and Wen Zhehao.

A Novel Self-Diverting Fracturing Technology Based on Inverse Phase Transformation

In this study, we propose a self-diverting fracturing technology, which can provide an effective method of forming a
stimulated reservoir volume. This technology, which is based on a novel self-diverting fracturing fluid, can break and
extend fractures to design shapes, has enough strength for plugging fractures effectively, is capable of self-plugging in
fractures, and can form multiple effective fractures in field operation. This technology has the advantages of
markedly enlarging stimulated reservoir volume, good injecting and plugging ability, effective diverting and complete
self-plugging ability, low reservoir damage and is simple and practical. We describe in detail gelling and
gel-breaking macro-phenomena, temporary plugging, diversion, and fluid loss property. All test results show that
self-diverting fluid fracturing technology has several advantages.

Key words: hydraulic fracturing, self-diverting fracturing, temporary plugging, fracturing, unconventional

reservoirs, stimulated reservoir volume.
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