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P. 3. Capuesa'®, A. B. Cmasuykas', 3. O. Cagpuesa?, T. H. Anexcanopoea®

PT'Y nedtu n raza umenu .M. I'yOkuna,

2MucruryT 6uoxumudeckoii pusukn PAH umenn H.M.Dmanyains, Mocksa,
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HoBble npueMsbl CHHZKEHHUS COIEPKAHUA CEPbl B He(PTAHOM KOKCe

Paboma nocseswena noucky noewix s¢hhexmugnvix Memo0o8 CHUNICEHUSL COOEPICAHUSL CEPbl 8 CIPOM HEPMAHOM
xokce. Tlokazano, umo noo delicmsuem peaKyuOHHOCROCOOHOU NPOMENCYMOUHOU YACMUYbL OUXIOPKAPOEHa (Uu
XJ0pKapOena), NoayHaemoll 8 YCaosusx MeXC@asHo20 Kamaiusa u3 Xaopo@opma (Ui Xiopucmozo Memuiena) u
2uopooxucu Hampusi, npoucxooum paspyutenue C=S-cesizetl psioa uHOUBUOYATbHBIX CePOCOOEPAHCAUUX COCOUHECHUTL C
obpaszosanuem npooyKmos peakyuti, UOeHMUPUYUPOBAHHBIX Kidccudeckumu memooamu. Ilposedena cepusi onvimos ¢
UCNONL30BAHUEM CHIPO2O HEPMAHO20 KOKCA, XAPAKMEPUIYIOUe20Cst 8bICOKUM coOepacanuem cepul (4,3%,), 8 ycnogusx
MedHchazHozo Kamanusa u NOKA3aHo, Ymo nPpu ONMUMU3AYUY YCLIOBUL (WHMEHCUDUKAYUA MACCOOOMeHA C
npuMeHeHueM Kamaiuzamopa Mexc@hazHozo nepeHoca u/uiu yibmpasgyKa) 03MONCHO CHUNCEHUE COOEPIHCAHUSL Cepbl
8 UCXOOHOM KoKce 00 2%.

KioueBble cioBa: HeTSHON KOKC, MexX(a3HbIi epeHOC, TUXJIOPKAPOCH, YIbTPA3BYK, CHIDKEHUE COIEePIKaHUS

CepBhl.

R. Z. Safieva, A. V. Stavitskaya, E. O. Safieva, and T. N. Aleksandrova.

New Methods of Reducing Sulfur Content in Petroleum Coke

The objective of this work was to find new efficient methods of reducing sulfur content in crude petroleum coke. Itis
demonstrated that action of reactive intermediate particles of dichlorcarbene or chlorcarbene produced from
chloroform or methylene chloride under interphase catalysis conditions and sodium peroxide causes breakdown of the
C-S bonds of some individual sulfur compounds with formation of reaction products identifiable by classical methods.
Further, a series of experiments were conducted using crude petroleum coke having high sulfur content (4.3%) under
interphase catalysis conditions and it was found that under optimized conditions (intensification of mass transfer
using interphase transfer catalysis and/or ultrasound) the sulfur content in the original coke can be reduced to 2%
level, which comprises more than 50% of the initial content.

Key words: petroleum coke, dichlorcarbene, chlorcarbene, methylene chloride, interphase transfer,

interphase catalysis, ultrasound, reducing sulfur content.

U. C. Xomakoe, A. M. I'opwikos, T. A. I'epacuna

HanumonanbHseii uccinenoBaTenbckuii TOMCKUNA MOTUTEXHUYECKUN YHUBEPCUTET,

E-mail: Khomyakov_i.s@mail.ru

IIpouecc nojiy4yeHusi BLICOKOOKTAHOBBIX KOMIIOHEHTOB MOTOPHBIX TOILIUB

U3 NPSIMOTOHHBIX 0EH3HHOB HA MOIU(UIIMPOBAHHBIX I[EOJUTHBIX KAaTAJIH3aTOPAX

Uccredosano enusnue 00660k MUKpO- U HAHOPASMEPHBIX NHOPOUIKOE OUOKCUOA YePUsi HA KUCTIOMHbLE U
Kamanumuieckue ce0lcmaa gvlcokokpemuezemnozo yeonuma muna MF| 6 npoyecce nonyuenus vicokookmanogulx
KOMHOHEHMO8 MOMOPHBIX MONJIUSE U3 NPAMOSOHHBIX OEH3UHO8 24306020 KOHOeHcamd. Beedenue moouduyupyrowux

000a80K 6 UCXOOHDIL yeoium no3seoniaem yeejaudums eco Kamaiumu4eCcKyro aKknmueHocnsd U KOHYeHmpayuio



KUCTOMHBIX YyeHmpos. Beedenue 1% mac. npomomupyioweii 000a6Ku HAHOPA3MEPHO20 NHOPOUKA OUOKCUOA Yepusi &
Yeonum no360asem YEeauyums 6blx00 aperos 6 HeuoKom kamanusame na 4—7% mac., a O nonyuaemozo sHcuokoeo
kamanuzama — Ha 2—-3 nyukma no UM. Ilokazano, umo yeoaum, MooupuyuposanHuiii MUKPOPAIMEPHbIM HOPOUKOM
CeOz2, obnaoaem noxoscumu KamanumuyeCKUMU U KUCIOMHbIMU CE0UCMBAMU NO CPAGHEHUIO C YeOUMOM,
MOOUPUYUPOBAHHBIM HAHOPAZMEPHBIM NOPOUUKOM OUOKCUIA YEePUsL.

KuroueBble cjioBa: MPSMOTOHHBIN OCH3WH, Ta30BBIM KOHICHCAT, BBICOKOOKTAHOBBIC KOMITOHEHTHI, IieonuT MFI,

apoMaTU4eCKucC yriieBogopoabl.

I. S. Khomyakov, A. M. Gorshkov, and T. A. Gerasina.

Process of Producing High-Octane Motor Fuel Components from Straight-Run Gasolines

on Modified Zeolite Catalysts

The effect of micro- and nano-sized CeO2 powder additives on acidic and catalytic properties of MFI
(modernite-framework-inverted) type of high-silicon zeolite in the process of production of high-octane motor fuel
components from straight-run gasolines of gas condensate is studied. Addition of modifying agents to the original
zeolite promotes its catalytic activity and concentration of acid centers. Addition of 1 wt. % of promoting additives of
nano-sized CeO. powder to zeolite enhances yield of arenes in the liquid catalyzate by 4-7 wt. % and octane number
(ON) of the obtained catalyzate by 2-3 points in terms of RON. It is shown that zeolite modified by micro-sized CeO:
powder possesses similar catalytic and acidic properties as does zeolite modified by nano-sized CeO> powder.

Key words: straight-run gasoline, gas condensate, high-octane components, zeolite, MFI, aromatic hydrocarbons.

H. M. 3aitoynnunt, I. P. Banuesa', A. X. Anuee', A. H. Jlaxosa', A. B. Baxun?, C. M. Ilempoe'?

'KazaHckuii HAlMOHANBHBIN UCCIIEI0BATENLCKHI TEXHOIOTUYECKUH YHUBEPCHTET,
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BausiHue CTPYKTYpBI AUCIIEPCHOM CHCTEMBI TSKEJI0H He(PTH Ha ee Pe0JIOrHYeCKUe CBOMCTBA

B YCJOBHUSAX NMAPOTEIJIOBOI0 BO3elCTBUS

Ycemanosnenvi ocobennocmu cmpoenus u cocmasa y2ne8000poOHbIX OUCNEPCHBIX CUCMEM 8 PA3IUYHbIX MUNAX
MSAACENbIX Hehmell nocie NApomMenio8020 6030€CMEUS, 8 MOM YUCTLe ¢ UCHOTIb308AHUEM TESKOKUNAUIUX
yeneeo0opooos. Pazpabomanwvt memoodonocuueckue nooxooul 071 onpedeieHust CMmaduibHOCHU MANCENbIX
1271e8000POOHBIX PECYPCO8 8 3A8UCUMOCIU O COCINABA U CMPOEHUs UX OUChepCHbIX cucmem. Ha ocrose
meopemuyecKux npeocmasieHull 0 HepmaHblX OUCHEPCHBIX CUCIEMAX KOIUYECTNBEHHO OXAPAKMepUu308an ux cCocmas.
OmauuumensHoli 0cobeHHOCMbI0 Hehmell, 001a0arWux HU3KOI 8A3KOCMbIO, A815emcs Oojiee 8bICOKA CIeNneHb
CPOOCMBA KOMNOHEHMO8 CONbBAMHOU 000N0UKU U OUCNEPCUOHHOU Cpedbl. B pe3ynbmame OuUCnepcuoHHas cpedd 6
Oonbliell cmenexu y4acmeyem 6 CmpyKmypupo8aHuu Heqpmsanou OUCNepCHOU CUCIEMbL, YO NPUBOOUM K
VMEHbUEHUIO CIeneHU OUCNEPCHOCIU CUCEMbL U CHUICEHUIO ee 83KOCUL.

KimoueBble c1oBa: HeTsIHAS AUCTIEPCHAS CUCTEMa, TshKennas He)Th, aKBaTEPMOJIU3, TPYIIIIOBOM COCTaB He(TH,

HK-CHGKTpOCKOHI/Iﬂ, OHEPrus aKTUBAIIUHU BA3KOI'O TCUCHUS.

I. M. Zaidullin, G. R. Valieva, A. Kh. Aliev, A. |. Lakhova, A. V. Vakhin, and S. M. Petrov.



Influence of the Structure of Heavy Oil Disperse System

on Its Rheological Properties under Steam-Heat Impact Conditions

The distinctive features of the structure and composition of hydrocarbon disperse systems in various types of heavy
oils after steam and heat treatment, including use of low-boiling hydrocarbons, are determined. Methodological
approaches are developed to determine the stability of heavy hydrocarbon resources as a function of composition and
structure of the hydrocarbon disperse systems. Based on theoretical concepts of oil disperse systems, the composition
of the latter is characterized quantitatively. A notable feature of low-viscosity oils is greater affinity of the
components of the solvate shell and the dispersion medium. As a result, the dispersion medium participates in
cross-linking of the oil disperse system significantly, which leads to a decrease in dispersity of the system and in its
viscosity.

Key words: oil disperse system, heavy oil, agquathermolysis, oil group composition, IR spectroscopy, viscous flow

activation energy.

E. C. Bypoakoesa, B. B. Ilempoes

Komcomonbckmii-Ha-AMype TOCy1apCTBEHHBIA TEXHUYECKUI YHUBEPCHUTET,

E-mail: aiyankat@gmail.com

HccneqoBanne npouneccoB 3aKOKCOBBIBAHMS M PereHepanui aJII0MO-HUKeJIbMOJIN0IeHOBOI0 KaTajJau3aTopa
TUAPOOYUCTKH, CYJbGUIHMPOBAHHOIO TPET-0y THINOIUCYJIb(UIOM H JUMEeTWIANCYIb(UI0M

Paccmompenwvt pezynvmamul uccne0o8anusi npoyeccos 3aK0KCO8bI8ANHUS U peLeHepayuu Kamaiusamopa
2UOPOOYUCIKU, AKMUBUPOBAHHO20 PASHBIMU CYAbuoupyowumu azenmamu. Onucanvl MemoouKy aKxmueayuu
Kamaauzamopa 6 Kamaiumuieckoll yCmaHoeKe 8blcOK020 0aBeHus mpem-0ymuanoaucyib@uoom u
oumemunoucynoguoom. Ilpouzeedenvt pacuemol SHepeuy aKmueayul peakyuu pecenepayuu Kamaiuzamopa
6030YXOM NpU PA3IUYHBIX CKOPOCHAX HA2PEBA HA OCHOBe OAHHbIX OUpghepenyuanvHoll ckanupyroujell Kalopumempuu
memoodom Kuccunoacepa — Axaxupor — Cénotic (KAS)

KarwueBrble cioBa: KaTanu3aTtop rUIpOOYNCTKH, oOeccepuBaHue, CyabGuIupoBaHue, CyabQUINpyONen areHr,

TpeT-OyTunmnonucynbQua, IMMETUIIUCYIb(UA, 3aKOKCOBBIBAHHIE, KATATUTHIECKasl YCTaHOBKA.

E. S. Burdakova and V. V. Petrov

Study of Processes of Coking and Regeneration of Al-Ni-Mo Hydrofining Catalyst Sulfidized by Tert-Butyl
Polysulfide and Dimethyl Disulfide

The results of study of processes of coking and regeneration of hydrofining catalyst activated by various sulfidizing
agents are analyzed. The procedures for activating catalyst in a high-pressure catalysis unit by tert-butyl polysulfide
and dimethyl disulfide are described. The activation energy of the reaction of catalyst regeneration by oxygen is
calculated for different heating rates, based on differential scanning calorimetric data.

Key words: hydrofining catalyst, desulfurization, sulfidizing, sulfidizing agent, tert-butyl polysulfide, dimethyl

disulfide, coking, catalysis unit.
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Pa3paboTka TeXHOJIOTHH MOJyY€eHUsS] HOBBIX 0€330JIbHBIX MOJMMEPHBIX MPHCAT0OK — UMHIONPOU3BOTHBIX
SIHTAPHOM KUCJIOTHI

Paspabomana mexnonoeus noxyuenus CyKYuHUMOHbIX RPUCAOOK, 00IA0AIOWUX MOIOUe-OUCHEPSUPVIOUUMU

U AHMUKOPPOIUOHHBIMU CEOUCMBAMU, NPUMEHSEMBIX 8 COCABE CMA3OUHBIX MACEN 05l YMeHbULeHUS 00PA308aHUs.
Y2NepooOUCmbIX OMI0ACEHU HA Oemansix dgueamerneli BHympenne2o czopanus. Cunmesuposansl Hogvle
ANKUTEHAMUOOCYKYUHUMUOBL Ha ocHoee N,N1-ouc(B-smunamuno)nunepasuna u omxooa npouseo0cmed
mepegmanesoii kuciomol. Hcneimanus nOKa3anu, 4mo Hogble NPpUCaoKU COOMEEemcmayom mexHuiecKum
MmpedoB8aAHUAM K CYKYUHUMUOHBIM NPUCAOKAM.

KiroueBble cj10Ba: IMUJ SHTAPHON KUCIIOTHI, aJKUICHCYKITMHIUMHU/IBI, TIOJIHaTb(haoieuHbI, IIOTMMEpHAst IPUCaIKa,

Macia, Tepe(bTaneBHe KHCJIOTBI, ITIOJTMaMHHBI.

R. N. Zagidullin, V. A. Idrisova, and S. N. Zagidullin.

Development of a Technology for Producing New Ashless Polymer Additives

Like Imido Derivatives of Succinic Acid

A technology has been developed to produce succinimide additives possessing deterging-dispersing and anticorrosion
properties, which are usable in lubricating oils for reducing carbonaceous deposit formation on internal combustion
engine parts. New alkylene imido succinimides based on N,N*-bis(b-aminoethyl)piperazine and terephthalic acid
production waste are synthesized. Tests showed that the new additives meet the technical specifications for
succinimide additives.

Key words: succinimide, alkylene succinimides, polyalphaolefines, polymer additive, oils, terephthalic acids,

polyamines.

M. A. Mameowvapos, @. X.Anuesa, C. D. Axmedbexosa, H. A. /[rcasaoosa

HuctutyT HedTexummdeckux mnporeccos uM. H0. I'. Mamenanuesa HAH AsepGaiimkana,

E-mail: fatma-aliyeva@ rambler.ru

Bausinue cTpyKTYpHOii crieni(pUIHOCTH CHHTETHUECKUX Mace] Ha 6a3e 3pHPOB BHIIMHAIbHBIX THKAPOOHOBBIX
KHCJIOT HA UX TEPMOOKHUCIHTEIbHYIO CTA0MIBHOCTD

CuHme3up06aHbl CJI0JICHbIE 3gbupbl BUYUHATIbHbLX aMKap60H06blx Kuciom u noKkasaHo, 4mo cneuugbulmocmb

UX CIMPYKMYpPbl UePaem 8AXiCHYIO poib. H3yuena mepMOOKUCIUMENbHASE CMAOUTLHOCTb CLONCHBIX IPUPO8
GUYUHAJIbHBIX ()uKap60HO6’blx xuciom. Memooom HK‘CneKMPOCKOHMM BbLA6/IEHO, YMO OKUCIeHue npomexKkaem no
ceasu C—H mpemuunoeo amoma yenepoda. Yemanosneno, yumo céazo C=C ankenos ne yuacmeyem @ npoyecce
OKUCTIEHUS.

KiroueBble ciioBa: BUIITMHAJIbHBIC 3(1)I/Ipbl, AHTHOKHCIIUTCIIBHBIC CBOﬁCTBa, TpeTH‘IHBII;'I aToOM, TCPMOOKUCIIUTCIIbHAA

crabunbpHOCTh, UK-ciekTpockonusi.



M. A. Mammadyarov, F. Kh. Aliyeva, S. F. Akhmedbekova, and N. A. Javadova

Influence of Structural Specificity of Synthetic Oils Based

on Vicinal Dicraboxylic Acid Esters on Their Thermooxidative Stability

Esters of vicinal dicarboxylic acids are synthesized and the specificity of their structure is studied. The
thermooxidative stability of the vicinal dicarboxylic acid esters is estimated. It is established by IR spectroscopy that
the oxidation proceeds along the C—H bond of a tertiary carbon atom, and C=C bond of alkenes does not participate
in the oxidation process.

Key words: vicinal esters, antioxidative properties, tertiary atom, thermooxidative stability.

C. M. ITempoe'?, I. II. Kaxosa'®, A. H. Jlaxoea?, H. M. 3aiioyrnun?, JI. A. Hopazumosa'?, H. IO. Bawukupuesa®
IKazanckuii (IpUBOIKCKUIA) (henepaibHbIii YHUBEPCUTET,

2Ka3aHCKuUii HAIMOHAIIBHBIN HCCIIEN0BATENLCKUI TEXHOJIOTHYECKUH YHUBEPCHUTET,

SUucTuTYT Opranndeckoil u pusuueckoit xumun uM. A. E. ApGysosa PAH,

E-mail: psergeim@rambler.ru

HuskoTemnepaTypHoe oKuc/JIeHUeE TszKe10i HeTu B KapOOHATHOII cpene

¢ aieTuwianeroHaTom kodaanta (II)

IIpedcmasnenvl pesynvmamol 1a00PAMOPHBIX IKCNEPUMEHINOE HO MOOETUPOBAHUIO NPOYECCO8 OKUCACHUS MANCENOU
Heghmu 8 8030YUHO-KUCIOPOOHOU cpede C UCNONb308AHUEM 8 KAUecmae KAMAIu3amopa ayemuiayemonama
KoOanbma npu memnepamypax u 0asieHusx, XapaKkmepHuix 051 Menio8blx Memo0oog 000bluy. YCcmanosie o, Ymo 6
6030YWHO-KUCTOPOOHOU cpede npu memnepamype eviuie 250°C 6 npucymemeuu Kamaiusamopa npomexaom
npoyeccuol 0eCmpyKyul 8blICOKOMONEKYIAPHbIX KOMNOHEHMO8 MANCENOU Heghmu ¢ 00pa3068aHUeM 1e2KOKUNAUUX
Y21e6000pOOHbIX PPaKYUll U KUCIOPOOCOOEPACAUUX COCOUHEHUI, YMO NPUBOOUM K CHUICEHUIO NIIOMHOCIU U
eAa3K0CcmuU npeodpasosannol Hepmu. Kpome mozo, 6 npoOyKmax onvimog yeiudeHo cooepiucanue ac@aibmenos u
Hab00aemcs Hanuyue MOHKOOUCNEPCHBIX Y2UCTbIX GeWecma, Ymo CBUOemeNlbCmEyem 0 NPOMeKaAHUU He MOJIbKO
npoyeccog KpekuHad, Ho u yniomueHus. Pezynomamol npoeedennvix ucciedosanutl 8biasuau OCHOGHbIE HANPAGIEHUS.
NpomeKanus peakyuil u npespaujeruii yened000poOHbIX KOMIOHEHMO8 MANCEN0U He(hmU 8 UCCIeOYeMbLX CUCTNeMAX,
Komopule 00yC1asnueaem 603MOHCHOCHb UCNONbI0BAHUS AYEMUIAYEMOHAM KODAIbMa 8 Kauecmee Kamaiu3amopa 6
MEXHOA02UAX GHYMPUNIACIOB020 HUZKOMEMNEPAMYPHO20 OKUCACHUS MAJICENOU Hedpmu

8 KapOOHAMHBIX KOJLIEKMOPAXx.

KiueBble c10Ba: TepMOAECTPYKUUS, TshKeast HEPTh, alleTHIAETOHAT KOOaIbTa, HU3KOTEMIIEpaTypHOE

OKHCIIEHHNE, KPEKHUHT, KapOOHATHBIN KOJUIEKTOP.

S. M. Petrov, G. P. Kayukova, A. I. Lakhova, I. M. Zaidullin, D. A. Ibragimova, and N. Yu. Bashkirtseva.
Low-Temperature Oxidation of Heavy Oil in Carbonate Medium

Using Cobalt (111) Acetylacetonate as Catalyst

The results of laboratory experiments on modeling of heavy oil oxidation processes in air-oxygen environment using
cobalt (I11) acetylacetonate as catalyst at temperatures and pressures typical for thermal production methods are
presented. It is established that, in air-oxygen environment at temperatures above 250°C in the presence of the

catalyst, processes of degradation of high-molecular components of the heavy oil occur with formation of low-boiling



hydrocarbon fractions and oxygen-bearing compounds, which reduces the density and viscosity of the transformed oil.
Also, the products obtained in the experiments show increased asphaltene content and presence of finely disperse
carbonaceous substances, which indicates occurrence not only of cracking, but also of condensation processes. The
experimental data indicate the main directions of reactions and transformations of heavy oil hydrocarbon components
in the studied systems, which provides the possibility of use of cobalt acetylacetonate as a catalyst in technologies of
in-situ low-temperature oxidation of heavy oil in carbonate reservoirs.

Key words: thermal degradation, heavy oil, cobalt acetylacetonate, low-temperature oxidation, cracking, carbonate

reservoir.
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Tpauncdopmauus cocTaBa NOJABUKHbBIX YIJI€BOJA0OPO/I0B JOMAHUKOBBIX 0TJ10keHuii Bosro-Ypanabckoii
He(pTera3oHOCHOM NMPOBUHUMY NPU TEPMUYECKOM BO3/1eliCTBUU

Ycemanoeanenst 3axonomeprocmu npeobpazoeanus cocmasa noOBUNCHBIX Y2ie8000p0008 00pa3ya nopoodul
domaHukoewvlx omuodxcerull Boneo-ypanvcxou HI'TL. Ilposeden ananuz UK-cnekmpos sxcmpaxkmos, 8bl0eieHHbIX U3
NOPOObl NOCIe MEPMULECKO20 BO30€UCMBUS NPU PASIUYHOU meMnepamype, a maxdice Mol U ac@aibmeHos.
Apomamuynocme acganrbmenog IKCMPEeMAanIbHO 803pacmaem ¢ Makcumymom npu memnepamype 250°C 3a cuem
npomexanus peakyuti 0ecmpyKyuy anupamuieckux samecmumenei 4 KOHOEHCayuu apomMamuieckux Koaey

6 YCNI0BUAX PEKOMOUHAYUY PAOUKATIO8, YO KOPPeNUupyem ¢ pe3yiomamamiu pynno8o2o anaiusd, o OaHHbIM
KOMOopoz2o npu 5moti memnepamype nHabaooaemcs u Hauboavbulee cooepiicarue acganomenos. Tpancghopmayus
€oCmasa nOOBUINCHBIX Y2N1eB000P0008 CE:A3AHA C NPOYECCAMU NePeCcmMpPOUKY COCMABA U CIMPYKMYPbl HePACMEOPUMO0
opaanudeckoeo eeujecmea — kepozena. Cmenens 3peocmu 0peaHuYecKo20 6ewecmsea OOMAaHUKOBbIX OMI0ICEHUT,
Xapaxmepuszyowe2ocs HeeblCOKOU 3PeN0CHbIO, 3AKOHOMEPHO YEETUUUBACMCS C NOBLIUEHUEM MeMnepamypul u
docmueaem maxcumyma npu 350°C.

KiueBrble c10Ba: JOMaHUKOBBIE TPOAYKTHBHBIE OTI0KEHHS, OPTaHNUECKOE BEIIECTBO, KEPOTEH, OUTyMOM,

TEPMUYECKOE BO3ICHCTBHE, IPYIIIIOBOM aHAHU3.

A. V. Vakin, Ya. V. Onishchenko, N. A. Nazimov, and R. U. Kadyrov

Transformation of Composition of Moble Hydrocarbons of Domanik Deposits of VVolga-Ural Oil- and Gas-
Bearing Province under Thermal Action

The mechanisms of transformation of the composition of mobile hydrocarbons of the rock sample from the Domanik
deposits of the Volga-Ural oil- and gas-bearing province (OGP) are established. An analysis has been made of the IR
spectra of extracts obtained from the rock after thermal action at different temperatures as well as of resins and
asphaltenes. The aromaticity of the asphaltenes increases extremally with a maximum at 250°C due to reactions of
degradation of the aliphatic substituents and condensation of the aromatic rings under conditions of recombination of
radicals, which correlates with the group analysis results, according to the data of which at this temperature

maximum asphaltene content is observed. Transformation of the composition of mobile hydrocarbons is associated



with processes of transformation of the composition and structure of the insoluble organic matter kerogen. The
degree of maturity of the organic matter of the Domanik deposits, characterized by low maturity, increases steadily
with rise of temperature and reaches the maximum at 350°C.

Key words: Domanik producing deposits, organic matter, kerogen, bitumoid, thermal action, group analysis.
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Research on a Novel Viscoelastic Surfactant-Based Self-Diverting Acid System

in Carbonate Acidizing

To enhance reaction retardation and improve conventional viscoelastic self-diverting acid (VDA) systems, a novel
VDA system with addition of a cosurfactant, namely, sodium dodecyl benzene sulfonate (SDBS), is studied. The new
system viscosifies at about 0.6 pH and attains a viscosity of about 500 mPa-sec. Without addition of SDBS the system
viscosifies at 2.2 pH and reaches the final viscosity of 403 mPa-sec. Study of the kinetics of limestone-acid reaction
showed that the reaction rate fell from 1.37-10~* mol/(cm?-sec) for 20 wt. % of HCI solution to 13.2:10° and 6.5:10°°
mol/(cm?--sec) for VDA solution without and with addition of SDBS, respectively. The reaction rate constants (k) for
negative sample control, VDA system |, and VDA system Il were 1.0740-107* (mol/cm®)t0-3992) (cm/sec), 5-5221-10-4
(mol/cm?)%2822).(cm/sec), and 6:3154-10~° (mol/cm?)%55%* (cm/sec), respectively. The dual-core flow test showed that
wormholes were produced in both cores for VDA systems rather than a large single channel in high-permeability core
when 20 wt. % of HCI solution is used. Thus, a smaller volume of SDBS is needed for formation of flows when VDA
solution is added. The study revealed that the new VDA system retards reaction considerably, improves acid
diversion, and has a tremendous potential for filed applications.

Key words: acidizing, VDA system, viscoelastic surfactant, self-diverting acid, cosurfactant, SDBS, duel-core

flooding.
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O pereHepanum UCNOJb30BAHHBIX HeQTENPOAYKTOB

O606wenvl uzgecmuvie MexXHUYECKUe Peuerls pecenepayuy ompadomanublx monius u macei. Mccnedosamnvl HOGblll
IKCMPazenm Ha 0CHOBe OPMOopOCHOPHOLU KUCTOMbL U BPEOTONCEHHBIL CHOCOD IKCMPAKYUOHHOU OUUCTHKU
(pagunuposariisy) ompabomanHbIX UHOYCMPUATLHBIX MACEL U OU3eIbH020 monausd. Ilpednoscenvl mexnonro2uueckas
cxema u 1abopamopHO-onbIMHbLIL PeiAMeRnm npoyecca papuruposanus (0ceemienus) ompadbomanHblx
Heghmenpodykmog (0mx0008) 8 kawecmee yeie8000POOHOZ0 ChIPbAL.

KioueBble ci1oBa: 3KcTpareHT, oprohochopHast KUCIOTa, OTpabOTaHHBIE HHAYCTPUATBHBIE Maciia, T3eIbHOe

TOINNIMBO, AUCIICPTUPOBAHUC, CTCIICHb OYUCTKH MACJIAHBIX OCTATKOB.



Z.T. Dmitrieva

Regeneration of Used Petroleum Products

The known technical solutions for regeneration of used fuels and oils are generalized. A new extractant based on
orthophosphoric acid is studied and a method for extractive cleaning (refining) of waste industrial oils and diesel fuel
is proposed. A technological scheme and a laboratory experimental procedure of refining (clarifying) waste
petroleum products as a hydrocarbon stock are proposed.

Key words: extractant, orthophosphoric acid, waste industrial oils, diesel fuel, dispersion, degree of oil residue

cleaning.
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MeTo/ OLlEHKHU aire3MOHHBIX CBOWCTB CMa30K

Ilpeocmasnen HOBbLIL MEMOO KOIUYECTNBEHHOU OYEHKU A02E3UOHHBIX CEOUCE CMA30K U UX OUCNEPCUOHHBIX CPeo,
OCHOBAHHBIU HA ONPEOCNEHUU CUT CYENTICHUSL MENCOY CMA3KOU U MEMALIUYECKOl NOBEPXHOCIBIO, A MAKI’CE MeHCOY
INEMEHMAMU CMPYKMYPHOSO KAPKACA CMA3KU NpU paspyuiarouem oetcmsuu yermpoobesicrot cunvl. Ilpedcmagnenul
pesyibmamol UCCe008aHUsL GIUAHUA MUNA 6A306020 MACIA U npupodbl sazycmumeiiil Ha a02e3UOHHbLE CEOUCMEA
CMA3O0K.

KiroueBble ci10Ba: CMa3Ka, aare3usi, KOre3usi, 0a30Boe Maciio, 3aryCTUTEb.
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A Method for Appraising Adhesive Properties of Lubricants

A new method of quantitative appraisal of adhesive properties of lubricants and their dispersion media, which is
based on determination of the forces of adherence between the lubricant and the metallic surface as well as between
the elements of the structural framework of the lubricant under destructive impact of centrifugal force, is described.
The results of investigation on the influence of the base oil type and the nature of the thickener on the adhesive
properties of the lubricants are reported.

Key words: lubricant, adhesion, cohesion, base oil, thickener.
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Application of Artificial Fish Swarm Algorithm in Solving Multiobjective Trajectory Optimization

The drilling field faces many problems relating to complex designing and multiobjective optimization. Solution of
these problems is also an important and complex part of well trajectory designing, optimization, and control.
Scientists have developed for this purpose a multitude of algorithms, which, however, suffer from certain deficiencies.

Let us take the shortest total length of the borehole, the highest target shooting accuracy, the lowest cost, and the



minimum friction as the multiobjective function and use the fish swarm algorithm to optimize the trajectory. In this
work, we have introduced the idea of nondominant relation to flaws in the algorithm and used the MATLAB
optimization toolbox (software) to get all numerical solutions that satisfy the constrains. It is, therefore, well
adaptable for introducing the idea of nondominant sorting into multiobjective optimization problems based on fish
swarm algorithm. The article gives an example of calculation and shows the accuracy and reliability of the algorithm
and the calculation procedure. The algorithm has a simple structure, a small number of calculations, and good
convergence.

Key words: multiobjective optimization, artificial fish swarm, algorithm, well trajectory, sorting.
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Limit Drainage Radius for Different Types of Well in Shale Reservoir

Unusually complex pore structure of shale reservoirs is responsible for their low porosity and permeability. Due to
threshold pressure gradient, fluid seepage in low-permeability reservoirs does not obey Darcy law. Horizontal well
drilling and fracturing are effective ways of developing low-permeability reservoirs because they increase well
drainage area. In this work, mathematical models were derived based on the seepage theory. The pressure
distribution and relationship between threshold pressure gradient and limit well spacing were obtained by using
point-source function and Laplace transforms. The limit well spacing increases with decrease of threshold pressure
gradient. This method has an important guiding importance for determining appropriate spacing between different
types of well for shale gas development.

Key words: shale gas, limit well spacing, threshold pressure gradient, volume fracturing, formation pressure.
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A Numerical Model for Evaluating Well Kick with Lost Circulation During Managed Pressure Drilling
Managed pressure drilling (MPD) well control is an advanced technology to deal with gas kick problems. Unlike
conventional well control methods (driller’s and wait/weight methods), it utilizes a closed-loop drilling system with a
series of wellhead equipment to quickly and precisely handle the kicks without shut-in procedure. Currently,
researches on MPD well control are focused mostly on simple gas influx conditions, but less on common problems of
killing a kick in the bottomhole when circulation loss occurs in the weak zone. Based on the fast-changing casing

pressure method and the multiphase flow theory, a transient of MPD well control mathematical model was developed



for combining complete kick circulations with drilling mud loss in a single fracture. The finite difference method was
used to iteratively solve this model. The calculated model values agreed well with the experimental results, which
confirms reliability of the model. The casing pressure, casing shoe pressure, pit gain, outlet flow, and opening in the
whole well control process were analyzed. The simulation results show that equality of flow out and flow in does not
always imply influx stoppage when a kick is coupled with mud loss. In addition, the loss rate in the casing shoe with
lapse of time initially increases linearly, decreases exponentially, and finally becomes steady. After completion of
well control, drilling can be continued safely until the loss is negligible. This study may provide a theoretical basis
for better control of wells with complex kick situations and circulation loss and improve the MPD well control
method.

Key words: managed pressure drilling, lost circulation, casing pressure, outflow, inflow, loss rate.
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Research on Obstacle Performance of Downhole Tractor in Horizontal Well

Downhole tractor is a quick and efficient tool for transporting logging device, and its obstacle performance directly
influences the tractor work quality and is very crucial for the study of obstacle overcoming process. The process of
creating a more accurate obstacle-overcoming tractor model consists of the following: 1) study of
obstacle-overcoming statics of downhole tractor, including the relationship between the motor driving force, tractor
resistance, and obstacle height, and establishment of a static balance equation for the obstacle overcoming process;
2) dynamic analysis of the downhole tractor obstacle overcoming process, including D’Alembert dynamic equation
systems for initial force and D’Alembert inertial moment, more detailed description of the downhole tractor obstacle
overcoming process, and more accurate calculation of the driving force required by the downhole tractor. Downhole
tractor prototype test data matched the data calculated by the analytical method, proving that the model obtained is
applicable. Use of this dynamic model can enhance obstacle overcoming success ratio of the downhole tractor in a
horizontal well and solve the technical problems of downhole obstacle overcoming.

Key words: downhole tractor, static analysis of obstacle overcoming, dynamic analysis of obstacle overcoming,

D’Alembert equation of obstacle overcoming, D’Alembert inertial moment.
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A Simplified Pore Network Model to Analyze Flow Capacity and Remianing Oil Distribution Based on
Computerized Tomography

Pore network can be used not only to describe the pore geometry inside the rock, but also to calculate various fluid

flow properties on a micro scale. A simplified pore network model was developed based on a digital core extracted by



micro computerized tomography (m-CT). This study simplifies the pore structure into a lattice of cubes. The pore
size, pore distribution, tunnel connectivity (pore networks), fluid viscosity, interfacial tension, and external driving
pressure gradient are considered for each adjacent cube to evaluate the flow capacity of the pore network.
Permeability, effective permeability, and sweep efficiency were calculated. The results show that the fluid flow
initially starts in the largest tunnel, which corresponds to the threshold pressure of the rock sample. Permeability
changes in a nonlinear pattern before all the tunnels are involved in flowing. The change in the dynamic microscopic
residual oil distribution and oil sweep efficiency is visualized based on 3D location of each pore. Visualization shows
that more oil will remain in underground formation with a greater heterogeneity and a higher oil viscosity.

Key words: pore network model, nonlinear flow, distribution of remaining oil, computerized tomography.
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Influence of Working Fluids on Coalbed Methane Desorption Capacity and Diffusibility

Gas migration includes desorption, diffusion, and seepage processes. Desorption and seepage are the key processes
for coalbed methane extraction. Study of the influence of working fluids on coalbed methane desorption and diffusion
capacity is important for developing coal beds. The influence of working fluids on coalbed methane desorption was
studied using test samples from Qinshui Basin coal and employing an analytical-experimental equipment developed
by us. The experimental results indicate that 0.5% microemulsion in the working fluid produces the maximum impact
on coalbed methane desorption capacity, the desorption degree being 65%, and anionic surfactants, the minimum
impact on coalbed methane desorption capacity. Invasion of working fluid into coalbed causes water blocking and
solid particle plugging and thereby reduces desorption and diffusion process efficiency. It is advisable to avoid use of
working fluid that is prone to cause great damage during fracturing operation for enhancing coalbed methane
deliverability.

Key words: coalbed methane, working fluid, desorption, diffusibility, coal cleat.
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Micro-CT Scanning of Gas Hydrate Decomposition in Model Porous Media

The results of study of gas hydrate decomposition processes in model porous media are analyzed using Micro-CT Test
System. The objects of the study were natural gas hydrates produced at specified pressure and temperature using
porous media consisting of sand with three particle size ranges (0.85-1.18, 1.18-2.85, and 2.85-4.8 mm). The
microstructural characteristics and the porosity of the obtained gas hydrates in the decomposition process were
studied. Also studied was the dependence of the microstructural characteristics of the gas hydrates on the nature of
the porous medium, based on which the hydrates were produced. The results indicate that the hydrate is distributed
uniformly and fill the pores of the porous media almost completely.

Key words: porous medium, natural gas hydrate, gas hydrate, micro-CT scanning, structural characteristics,
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Numerical Simulation of Nitrogen Oxide Emission Characteristics

on a Retrofitted Chain Grate Boiler

Raw coal is burned in furnaces or chain grate boilers. In this work, we studied the chamber combustion mechanism
in a chain grate boiler (CGB) with a capacity of 20 tons/h. A mathematical model was built using Computational
Fluid Dynamics (CFD) tool. It was found that chamber combustion with swirl burners instead of grate firing has a
positive effect on NO emissions. NO emissions dropped from 700 ppm in case 5 to 250 ppm in case 1. The calculated
and measured NO emissions agreed well, with a discrepancy of less than 15%, except on plane 2 for four calculated
cases. For the temperature field, the discrepancy between the measured and simulated values was below 12% for the
four cases. These discrepancies between calculated and measured results are acceptable. For designing and
reconstructing CGBs, our research provides a good idea. The reconstruction method can be used for CGB

instead of grate firing system for reducing NO emissions

Key words: chain grate boiler, pulverized coal combustion, CFD, industrial furnace, tangential firing, CGB.
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Numerical Simulation for Optimizing Injection-Production Parameters

of Keeping Pressure-Thermal Process in Offshore Heavy Oil Field

To enhance oil recovery ratio, research was conducted using numerical simulation. In conformity with the results
obtained by pilot testing of the referred field, which was carried out by polymer gel flooding and cyclic hot-fluid
injection, this article reports the results of the research on optimization of injection-production parameters.
Injection-production is a combined operation involving polymer gel flooding and hot-fluid injection, which is called,
in short, keeping pressure—thermal process. The research results show that this process is influenced by a host of
factors, such as hot fluid temperature, input speed, soak time in the reservoir, cyclic injection volume and cyclic soak
time, polymer gel concentration, slug size, flooding time interval, production factor, etc. Based on the results, the
importance of these parameters can be put in the following order: cyclic hydrothermal fluid injection time >
production factor > cyclic hydrothermal fluid injection volume > soak time > hydrothermal fluid injection
temperature > polymer concentration > slug size > polymer gel flooding time interval > hydrothermal fluid input
speed.

Key words: heavy oil reservoir, cyclic hydrothermal fluid injection, polymer gel flooding, numerical simulation,

parameter optimization.
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