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Tepmoakcmpakuuonnble npesepauienun Kepozeucodepafcamezo CblpbA.

C. B. Kappames, C. B. JIsicenko, C. B. Erazapesnn, A. B. Tapakanosa, B. E. He3nanos, A. B.
AnucumoB, 3. A. Kapaxanon

MI'Y umenu M. B. JlomoHOCOBa, XUMHUYECKHH (PaKyJIbTET
E-mail: sulfurd5 @mail.ru

B untepBane temmneparyp 450-500°C uccienoBaHbl TE€PMOSKCTPAKIIMOHHBIE MPEBpAIICHUS TOPHOYETO
CIaHIla C MHCIOJB30BAHHEM CBEPXKPUTHUECKHX JKUJIKOCTEH: TOJIyoJsia, JeKajduHa, TeTpajuHa,
TeTpajJiekaHa, ra3oiieBbix (pakuuit u ap. [lokazaHo, 4TO JTyYIIMMU SKCTPAreHTaMU SIBJISIOTCS TOIYOJ U
TETPAJIMH MPU MACCOBOM COOTHOUIIEHUHM 3KCTPAreHT : mopoja, paBHoMm 1:1. Meromom xpomaTomacc-
CHEKTPOMETPUU YCTAHOBJIEH COCTaB KOHKPETHOM «CUHTETUYECKOM HehTH».

KuroueBble ci1oBa: Toprounii ciaaHel], KEporeH, TePMOIKCTPAKITHSL.

Thermoextractive conversions of kerogen-containing materials

S. V.’ Kardashev, S. V. Lysenko, S. V. Egazar’yants, A. V. Tarakanova, V. E. Neznanov, A. V. Anisimov,
and E. A. Karakhanov

Thermoextractive conversions of oil shale are studied in the 450-500°C range using supercritical fluids
like toluene, decalin, tetralin, tetradecane, gas oil fractions, etc. It is shown that toluene and tetralin in 1:1
extractant:rock weight ratio are the best extractants. The composition of a specific synthetic oil was
determined by chromato-mass spectrometry.

Key words: oil shale, kerogen, thermal extraction.

Bo3moowcnocmu nonyuenus y2nes000poOHbIX MONIUE U3 HNPOOYKHIO8 COBMECHIHOU MEPMUUECKOU
KOH@epcuu OpesecHoil buomaccol u Mazyma

JI. A. T'ymsiea’, B. FO. Acayna®, O. . IlImenskosa', E. A. UepHbiiesa®

'0AO «BHUU HIT»,
*PI'Y nedytr 1 rasa umenn U. M. T'yGkuHa,

E-mail: gulyaevala@vniinp.ru

[IpoBeneHa cpaBHUTENbHAs OLEHKA (U3UKO-XMMHUYECKUX CBONCTB JKUAKUX MPOIAYKTOB MHPOIIH3A
JPEBECHOM OMOMAacChl B YHUCTOM BHJE U B CMECH C Ma3yTOM. YCTAHOBJICHBI TCHACHIIMM W3MEHEHUS
XapaKTEPUCTHUK KUAKUX MPOIYKTOB MUPOIU3A C COAECPKAHUEM Ma3yTa B ChIpbeBOM cmecu. [lokazaHo, 4To
MaKCUMaJIbHBIM BBIXOJI M HauboJiee mpremiieMble (PU3HUKO-XUMHUYECKHE CBOMCTBA KUKOTO OMOMPOIYKTa
00ecreunBalOTCsl B MPOIECCe COBMECTHOW TEPMUYECKOM KOHBEPCHM IPEBECHBIX OMUJIOK W Ma3yTa B
cootHommeHnu 1:3. PaccMoTpeHbl BO3MOMKHOCTH HCIOJIB30BAHUSI CPEIHEIUCTUUISITHBIX — (paKIuit
MPOJIYKTOB MHUPOJIN3a B KAYECTBE KOMIIOHEHTOB JU3€EIbHBIX TOIUIMB.

KioueBble cjioBa: TepMmuueckass KOHBEPCHs, ApeBecHass OWomacca, OMWJIKH, MHPOJIN3 OWOMACCHI,
COBMecCTHas nepepaboTka.

Feasibility of hydrocarbon fuels production from products of combined thermal conversion of wood
biomass and residual fuel oil

L. A. Gulyaeva, V. Yu. Asaula, O. I. Shmel’kova, and E. A. Chernysheva

A comparative evaluation is made of the physicochemical properties of liquid products of pyrolysis of
wood biomass alone and its blend with residual fuel oil. The characteristics of the liquid pyrolysis
products with residual fuel oil content in the mixed feedstock are shown to have a tendency for variation.



It is shown that the maximum yield and the best physicochemical properties of the liquid bioproduct are
ensured in the process of combined thermal conversion of wood dusts and residual fuel oil in 1:3 ratio.
The possibility of utilization of middle-distillate fractions of the pyrolysis products as components of
diesel fuels are examined.

Keywords: thermal conversion, wood biomass, dusts, biomass pyrolysis, joint processing.

Tepmocmoiuikuit 0ypoeoit pacmeop Ha 600HOU O0CHO6e 0e3 Oenmonuma 011 OypeHus 21yO0KUx
CK8AIHCUH

XyaH BB}IHBI’Z, Ce BI/IHBHHHB, Lo I‘I)K3HCYH1, 3 Jlunp'

!China University of Petroleum (Qingdao, China),
2University of Western Australia (Crawley, Australia),
*Yangtze University (Jingzhou, China),

E-mail: masterhuang1997 @ 163.com

s Oypenus riiyOOKUX CKBaKWH pa3pabotan tepmoctoiikuii (1o 200°C) OypoBoii pacTBOp Ha BOJHOU
ocHOBe 0e3 OenToHHMTa. B coctaB pacTBOpa BXOAST TEPMOCTOMKHUI IOJIMMEPHBIM 3aryCTUTEINb,
TEPMOCTOMKHUIN Kpaxmals, cylnbPUT HaTpus u Ap. Kaxymascs W miacTudeckas BS3KOCTh OypOBOTO
pacTBopa, HampsbkeHue ciapura npu Temmeparype 180°C cocrasmstor coorBerctBeHHo 30 wmlla-c, 17
Mmlla-c, 14,5 [1a. PacTBOp mposiBiIsIET XOPOIIYIO CITIOCOOHOCTH K BEIHOCY OOJIOMKOB IMOPOIbI U3 CKBAYKUHBI
¥ XOpOIIO OYMWIIAET CTBOJ CKBAaXHHBI. BypoBO# pacTBOp CHIMKAeT CTENEHb JHMHEHHOTO paCIIUpEHUs
OCHTOHUTA W TOPOILIKA CJIAHIIEBOW MOPOJbI, MpenoTBpaliaer oOpa3oBaHUE BOJHOTO Oapbepa M He
MOBPEXKIAET KOJUIEKTOp. PacTBOp He TOkcwueH, mmeeT BbicOkoe 3HaueHue ECS50 u momxomut st
OypeHust rTyOOKHX CKBa)KUH B paiioHaX, 0c000 BaXKHBIX C TOUKH 3PEHUSI OXPAHbI OKPYKAIOIIEH Cpebl.

KiioueBble ciaoBa: OypoBOil pacTBOp Ha BOJIHOM OCHOBE, 3alIUTa KOJUIEKTOpPA, TEPMOCTOUKOCTH,
riTy0OKast CKBaKMHA, TIOJMMEPHBIH 3aryCTUTEIb.

Bentonite-free water-based drilling fluid with high temperature tolerance for protecting deep
reservoirs

Weian Huang, Bingiang Xie, Zhengsong Qui, and Lin Jiang

A bentonite-free water-based drilling fluid (BFDF) with high temperature tolerance (up to 200°C) was
developed for protecting reservoirs in deep wells. The fluid is composed of heat-resistant polymeric
thickener and starch, sodium sulfite, etc. A series of methods, including environment scanning electron
microscopy (ESEM), linear expansion and hot rolling dispersion test, core flow experiments, and
measurements of rheological parameter, filtrate, and biotoxicity, were used to evaluate the performance of
the BFDF formulation. The laboratory results indicate that the fluid has excellent high temperature
tolerance, its yield point and plastic viscosity ratio is up to 0,38 even after aging at 200°C for 16 h with
API filtrate of 9,8 ml, its apparent viscosity, plastic viscosity, and yield point at 180°C are 30 mPa-s, 17
mPa-s, and 14,5 Pa, respectively, which shows its high well cuttings carrying performance and wellbore
purification capacity. The BFDF formulation exhibits strong capacity to restrain linear expansion rate of
bentonite and shale powder, improve cuttings recovery, protect well reservoir by cutting down water
blocking and lowering permeability damage, and minimize biotoxicity with high EC50 value, and is
suitable for drilling deep wells in environmentally sensitive areas.

Keywords: bentonite-free water-based drilling fluid, reservoir protection, high temperature tolerance,
deep well, polymeric thickener, biotoxicity.



Mamemamuueckoe Moc)eﬂupoeauue KamajiumuueCcko2zo KpeKunzoa Hequeumama, nodeepzﬂymozo
9Jlel<mpomazuumuoﬁ aKkmueauuu

1. M. Konecuukos', B. 1. (Dpo.]'IOBl, X. X. Bop3aeBl, A.IL T'noros?, C. B. Kapz[ameB2
'PT'Y medru i raza uvenn M. M. T'yGkuna,
MI'Y umenu M. B. JlomoHOCOBa,

E-mail: kolesnim@mail.ru

[IpeacraBieHbl 3KCIEPUMEHTAJIbHBIE W TEOPETUYECKUE JIaHHBIE [0 KaTaIUTUYECKOMY KPEKHHTY
HeTenuiaMa B CMECH C BakyyMHBIM Ta3oiljieM 0€3 aKTUBalldd W C AaKTUBAIMECH ChIPhS
9JEKTPOMArHUTHBIM H3iaydyeHueM. Co3/1aHbl MaTeMAaTHUYECKHE MOJENIHM KATAIMTUYECKOIO0 KPEKHUHIa
HedTenuiaMa B TOPUCYTCTBHHM  I[ICOJHTATIOMOCHIMKATHBIX  KAaTajlu3aTOPOB. Y CTAaHOBIIGHO, 4YTO
npe/BapUTelibHas aKTHUBALlMsA CBIPbsS IOBBIIIAET BBIXOJ OEH3MHOBOM M Ju3enbHOW (pakuuii mnpu
kpekunre. [Iporecc KpeKUHTa aKTHBUPOBAHHOTO CHIPhsS MTPOTEKAET ¢ 00Jiee HU3KOW YHEPTHEl aKTUBAIIHH.
KuroueBble ci10Ba: 3J1€KTPOMarHUTHOE MoJe, HeTeluUIaM, KaTaTuTHYECKU KPeKUHT, MaTeMaTH4ecKas
MOJIETb.

Mathematical modeling of catalytic cracking of oil sludge submitted to electromagnetic activation
I. M. Kolesnikov, V. I. Frolov, Kh. Kh. Borzaev, A. P. Glotov, and S. V. Kardashev

Experimental and theoretical data on catalytic cracking of oil sludge mixed with vacuum gas oil without
activation and with activation of the feedstock by electromagnetic radiation are furnished. Mathematical
models of catalytic cracking of oil sludge in the presence of aluminosilicate zeolite catalysts are
constructed. It is demonstrated that preactivation of the feedstock enhances gasoline and diesel yield upon
cracking. Cracking of activated feedstock occurs with lower activation energy.

Keywords: electromagnetic field, oil sludge, catalytic cracking, mathematical model.

Kunemuka kamanumuueckozo OKUCAeHUA HEPMAHBIX CYAbPOKCUO08 NEPOKCUOOM 8000p00a
U. M. Bopucos, 3. I1I. I'azu3oBa, P. C. Jlykma, A. B. baiiGyptnu, 1. C. ®aiizpaxmanoB

bamkupckuii rocy1apcTBEHHBIN Me1arorn4eckuii yHuBepcuTeT uM. M. AKMyJuibl,
bamkupckuii rocyaapCTBEHHBIM YHUBEPCUTET,

E-mail: Ilshatsf@yandex.ru

N3ydeHbl KHHETHYECKHE 3aKOHOMEPHOCTH OKHUCIEHHSI HEPTIHBIX CYyIb()OKCUIOB NEPOKCUIOM BOAOPOIA
B MPUCYTCTBUU KaTallM3aTopa — MOIUOACHOBON WM BOJIb(GpamMoBOi kucinoT. OnpenencHbl MOPSIKH
peakuuu 10 peareHTaM B KHHETHYECKOM YypaBHEHHMH. B 0000LIeHHOM BHAE NpUBEIEHA CXema
KaTaJINTUYECKOT0 MEPEKUCHOTO OKHMCIeHHUS HE(PTAHBIX CyIb(OKCHIIOB, OOBICHAIOIIAS IOJy4YEeHHbIE
JKCIIEPUMEHTAIIbHBIE Pe3yabTaThl. Ha OCHOBaHMM KMHETUYECKHUX JAHHBIX IIOKA3aHO, YTO OKHUCIUTEISIMU
Cylb(OKCUIOB BBICTYHNAIOT MEPOKCOKHCIOTHI, a MPOMEXKYTOUYHBIMU IMPOIAYKTaMH PEAKIIUH, BEpPOsSTHEE
BCETO0, SIBJSIOTCS KOMIUIEKCHI CyIb(pOKCHaa

C MEPOKCOKUCIOTaMH, HaXOASIIUMHUCI B 000JI0YKE OOPAaTHBIX IMYIbCUH.

KiroueBble cjoBa: He(dTsHble CcyabQOKCHUIBL, CyIb(GOHBI, OKHCIEHUE, TIEpPOKCUA BOAOPOJA,
MOJIMOICHOBAs! KUCIIOTA, BOJIb(PpaMOBast KUCIOTA.

Kinetics of catalytic oxidation of petroleum sulfoxides by hydrogen peroxide

I. M. Borisov, Z. Sh. Gazizova, R. S. Luksha, A. V. Baiburtli, and I. S. Faizrakhmanov



The kinetic mechanisms of petroleum sulfoxide oxidation by hydrogen peroxide in the presence of
molybdic and tungstic acid catalysts are studied. The reagent-wise reaction orders in the kinetic equation
are determined. A scheme of catalytic peroxide oxidation of petroleum sulfoxides, which explains the
obtained experimental results, is presented in a generalized form. Based on the kinetic data, it is shown
that peroxy acids act as sulfoxide oxidants and the intermediate reaction products are most probably
complexes of sulfoxide with peroxy acids present in the reverse emulsion shell.

Keywords: petroleum sulfoxides, sulfones, oxidation, hydrogen peroxide, molybdic acid, tungstic acid,
peroxy acid

Kunemuueckoe uncubuposeanue 2uopamooopazoeanus NOJAUMEPHLIMU peazenmamu: IPghexm
0ag61eHUA U CIMPYKMYPbL 2A306bIX 2UOPAMOG

A.IlI. Cemenos, B. 1. Mengenes, I1. A. I'ymun, B. A. Bunokypos
PI'Y vedtu u raza umenu M. M. I'yOkuna,
E-mail: semyonovanton @mail.ru

HccnenoBaHo KuHETHYECKOe HMHTHOMpoBaHHME oOpaszoBanus ruapara merana KC-1 m rugpara meras-
npomnanoBoii cmecu 4,34% CsHg + 95,66% CHy (% mon.) KC-II monumepnsiMu peareHTamu Luvicap
55W u Luvicap EG B nuanazone maBnenmii 40—120 Gap. Ins oueHKH 3PPEKTHBHOCTH KHHETUYECKOTO
MHTUOMPOBAHUS UCIIOJIB30BAIM METOJ] OXJIAXKAEHUS € MOCTOSHHON cKopocThio 1°C/4. YcTaHOBIEHO, 4TO
KHHETHYECKHue MHTHOUTOpHI ruaparoodpaszoBanus (KUI') Luvicap EG u Luvicap 55W npu onnHakoBoit
nozupoke 5000 ppm crmocoOHbl HHIHOMpoOBaTh OOpa3oBaHUE TIHJpaTa MeTaHa IpU CTENEHU
nepeoxyaxaeHus B 2 pasa 6onee Hu3koi (6—7°C), yeM B ciiydae HHTHOMpPOBaHHS 00pa30BaHUS THAPATOB
MetaH-niporanoBoil cmecu (13—14°C). IlosiBnenue ruapatoB B cucteme B npucyrctBuu KUIT B Buze
(bUKCUPYEeMOTO BH3YyalIbHO TOMYTHEHHS IMEPBOHAYAIBHO MPO3PAYHOTO BOJHOTO PACTBOPA MPOUCXOAUT
npu temneparype Ha 1-2°C Beime, uem Temmeparypa B Touke oTkjoHeHus P(T)-zaBucumoctu or
IPSIMOM, T.€. paHblle, YeM MOSBISAIOTCA NMPU3HAKU NoriouieHus rasa. OOpa3oBaHHE TaKUX CIIEAOBBIX
KOJINYECTB T'MJpaTa HE NPUBOAUT K 3aMeTHOMY OTKJIoHeHHio P(T)-3aBHUcMMOCTH OT mpsiMON M MOKET
ObITh  3a(PUKCHUPOBAHO TOJIBKO 0o0Jiee  YYBCTBUTEIbHBIMU  (DU3MKO-XUMUYECKUMH  METOIAMH.
Wurubupyromme cpoiictBa Luvicap EG u Luvicap 55W B OTHOIIEHHMH TruapaTa MeTaHa OTIMYAOTCS
HE3HAYMUTENIbHO, OJHAKO TepBbId Oosiee »h(dEeKTHBEH TMpH MHTHOMPOBAHUU POCTA KPHUCTAIIIOB.
DKclepUMeHTaIbHbIE TaHHBIE TOBOPSAT 0 ToM, uTo Luvicap 55W Oonee s¢dpdexrusen, uem Luvicap EG,
IIPY UHTMOMPOBAHUM HYKJIEALUH U POCTa KPUCTAJIIOB THAPATOB METAH-TIPOIIAHOBOM CMecH.

KiroueBble c10Ba: KMHETHYECKOE MHTMOMpPOBaHME, KUHETUYECKHUE WHIMOMTOPHI T'MIpaTooOpa3oBaHus,
TUpaT METaHa, TuApaT METaH-IIPOIIAaHOBOM CMECH, CTETIEHb MEPEOXIIAXKICHNUS.

Kinetic inhibition of hydrate formation by polymeric reagents: effect of pressure and structure of
gas hydrates

A.P. Semenov, V. I. Medvedev, P. A. Gushchin, and V. A. Vinokurov

Kinetic inhibition of formation of methane hydrate (CS-I) and methane-propane (CH4 + C3Hg in 95.66 +
4.34 mole %) hydrate (CS-II) by the polymeric reagents Luvicap 55W and Luvicap EG is studied in the
40-120 bar pressure range. Cooling at the constant rate of 1°C/h was used to assess the effectiveness of
kinetic inhibition. It is shown that the kinetic hydrate formation inhibitors (KHI) Luvicap 55W and
Luvicap EG in identical proportion of 5000 ppm are capable of inhibiting methane hydrate formation at a
supercooling temperature twice as low (6-7°C) as in the case of hydrates of methane-propane mixture
(13-14°C). In the presence of KHI, hydrates appear in the system in the form of visually discernible
opacity of the initially transparent aqueous solution at a temperature that is 1-2°C higher than the
temperature at the point of deviation of the P(T) curve from the straight line, i.e., they appear earlier than
appearance of signs of gas absorption. Formation of such trace quantities of hydrate do not cause a
marked deviation of the P(T) curve from the straight line and can be discerned only by more sensitive



physicochemical methods. The inhibiting properties of Luvicap EG and Luvicap 55W with respect to
methane hydrate differ insignificantly, but the former is more effective in inhibiting crystal growth. The
experimental data indicate that Luvicap S5W is more effective than Luvicap EG in inhibiting nucleation
and growth of methane-propane hydrate crystals.

Keywords: kinetic inhibition, kinetic inhibitors of hydrate formation, methane hydrate, methane-propane
hydrate, degree of supercooling.

JKcnepumenmanvruoe Uccie006anue U MemoOUKa pacuema 6A3KOCHMU IMYIAbCUL «600A 8 MAIHCENOI
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C mcronp30BaHUEM TISITH 00pa3loB TsOKENBIX HedTei Kurast mpurorosieHs! 15 sMynbenit Tna «Boja B
HepT» ¢ comepkanueM Bozbl 10; 20 u 30%. OmnpeneneHa BA3KOCTh AMYJIbCHI Mpu Temneparypax 30—
75°C. B menom, BSI3KOCTh HCCIIEJOBAHHBIX 3MYJbcui Haxoautcs B uHTepBasie 401-75200 mlla-c. Ha
OCHOBAaHMH SKCIEPUMEHTAIIbHBIX JAHHBIX MPEJI0KEHA HOBAsI PEOJIOTUYECKasi MOJEIIb IMYJIbCUN «BOJIa B
TsDKeNo HedTu» Ha ocHOBe Mozenu Kampa, JOMOTHEHHON 4YjeHOM, XapaKTEePU3YIOIIUM 3aBUCHUMOCTD
OTHOCHUTENILHOM MOTPELIHOCTH OT COAEp KaHUS BOABI B 3MYyJibcHH. CpenHss abCoNOTHAsT MOTPEIIHOCTD
IIpU pacyeTax o NpeuIoKeHHONM Moaenu cocraBuia 17,36%, uto Ha 6,37% MeHblIE O CPAaBHEHUIO C
ucxoaHoun mozensto Kamnpa.

KiroueBble ciioBa: Tsoxenast HepTh, BOJOHE(DTIHAS SYMYIBCHUS, BI3KOCTh, PEOJIOTHYECKAsT MOJICITb.

Measurement and prediction of viscosities of water-in-oil emulsions prepared from superheavy oils
Wenlong Jia, Changjun Li, and Xia Wu

Using five superheavy oils from China, 15 W/O emulsions were prepared with water cuts of 10, 20, and
30 %. Their viscosity was measured in the 30-75°C range by an Anton Paar MCR 302 rheometer. By
and large, the viscosity of the test emulsions range from 401 to 75,200 mPa-s. Based on the obtained
experimental data, a new viscosity prediction model for superheavy W/O emulsions was developed using
the original Kalra model, supplemented by a term that characterizes the dependence of the relative error
on the water cut in the emulsion. Comparison of the experimental and prediction data showed that the
average absolute error 1s 17.36%, which 1s 6.37% lower compared to the original Kalra model. This work
provides an effective way to develop an accurate prediction model for viscosities of superheavy W/O
emulsions.

Keywords: superheavy oil, water-in-oil emulsion, viscosity, viscosity model, experiment, prediction.
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[TocpeacTBOM MaTeMaTHYECKOTO MOJEIMPOBAHUS H3y4eHBI MPO(UIL TEeMIIepaTypbl, TeMIepaTypHOe
HaIpspKEHUE U TeMIlepaTypHble AeopMaiy pu BHYTPUILIACTOBOM PETOPTHHIE ciaHueB. OOHapyKeHo,
4TO TeMIlepaTypa HarpeBaTelss U TeMIlepaTypa B MECTE€ YCTAaHOBKM OOCAIHBIX TPYyO Mallo M3MEHSIETCH,
TOTJa KaK TeMIepaTypa BOJbl B CTBOJIE CKBaKHUHBI M B 00JIACTH LIEMEHTHOIO KOJIbLIa OBICTPO CHUYKAETCS.
Temneparypa B CJIOSIX HUXE CTBOJA CKBOKHUHBI JOCTUTAE€T TEMIEPATyphl IUIABJICHUS CIIAaHIA TOCIE
HenpepblBHOro HarpeBanusi B TedeHue 10-100 4, a Temmeparypwsl HarpeBatenss — uepe3 1000 wu.
OddexTuBHOCTE HarpeBaHUsi OBICTPO CHWXKACTCS BBUIY 3HAYUTEIHLHOW KOHBEKIIMH, KOTOpas He
1o3BoJsieT 3((PEeKTUBHO pa3orpeTh IuacT. B To ke BpeMsi, TEIUIOBOE PAaCIIUPEHUE BEIeT K W3MEHEHUIO
BBITCCHCHHUS B HAMPaBICHUU X U SKBUBAICHTHOTO HampspkeHus. O0a yka3zaHHBIX MapamMeTpa JOCTUTAIOT
MakCHUMyMa y CTEHKH CKBXMHBI U OCTAIOTCS HEU3MEHHBIMU C YBEJIMUYEHHUEM PAacCTOSHUSA OT CTBOJIA
CKBOXMHBL. B JaHHBIX YCIIOBUSX TOBEPXHOCTh paszfeia 00cagHoil TpyObl M IIEMEHTHOTO KOJIBIIA,
LEMEHTHOI0 KOJblla M IulacTa OyJeT CHJIBHO CMelIaThCcsi, o0pa3ys J[Be MOBEPXHOCTH pasjena, U
SKBHBAJICHTHOE HAIPSKCHHUE MPUBEICT K JAehopMaruu 00CaaHbIX TPyO, IEMEHTHOTO KOJIbIla U IJIacTa.
[TonydeHHble pe3ynbTaThl MOTYT OBITH IOJIE3HBI IPH LIEMEHTUPOBAHUU U 3aKaHYMBAHUH CKBAXKHH.
KiroueBble cj10Ba: TOpIOYUi CIaHEIl, SJEKTPOIPOrPeB MIaACTa, MPOoPHIb TEMIIEPATYPhI, TEMIIEPATYPHOE
HanpsbKeHUe, TeMrepaTrypHas 1edopManus.

Temperature distribution, thermal stress, and thermal displacement in oil shale heated in situ
Yang Ho

The temperature of the heater for in-situ heating of oil shale may reach 760°C, which makes it necessary
to study the influence of temperature on the borehole wall stability. The heater temperature distribution,
thermal stress, and thermal displacement in oil shale heated in situ were studied by numerical simulation.
It was found that the heater temperature and the temperature at the position of the casing change little,
while the water temperature in the wellbore and at the position of the cement ring drops quickly. Under
given conditions, the layers below the wellbore reach the melting temperature of the oil shale after
continuous heating for10—-100 h and reach the temperature of the heater in 1000 h. The heating efficiency
falls sharply because of strong convection, owing to which the stratum temperature cannot be raised
effectively. At the same time, thermal expansion causes a change in displacement in the X direction and
in equivalent stress. Both parameters attain the maximum near the well wall and remain unchanged with
increase of distance from the wellbore. In such cases, the casing—cement ring and cement ring—stratum
interfaces slip markedly, separating the interfaces thereby, and the equivalent stress leads to yielding of
the casing, cement ring, and stratum. The obtained data can be useful for well cementing and completion.
Keywords: oil shale, in-situ electric stratum heating, temperature distribution, thermal stress, thermal
displacement.

Ixcmpakmueas  pecenepauyus  CK®-pacmeopumenem  cynepKuciommuplx  Kamaiuzamopos
nepepadomku Heghme3agoocKux 2a3oe

0. A. Xam3zun, P. P. llupusznanos, A. P. Jasnermmn, ®. III. Bunpnanos, E. A. Wnarosa, M. H.
Paxumos, O. I'. Tensames, P. P. A6aromes, JI. C. Jlotiaumeiaa, B. P. Xakumon

VY ¢uMckuii rocynapcTBeHHbIA HEPTAHON TEXHUYECKUN YHUBEPCUTET
E-mail: petroleum9 @bk.ru

HccnenoBanbl ~ 3aKOHOMEPHOCTH — Mpoliecca  AKCTPAKTUBHOM  pereHepanuy  KaTaln3aTopoB
OJIMTOMEPH3alMK Ha OCHOBE NMUJUIAP-TJIMH B cpesie cBepXKpuTHyeckoro nuokcuaa yriepoaa (CKP-CO,)
B «4HCTOM» BHUE W ¢ goOaBieHueM xyopconepxkariero coeaunenus (CCly mm C,H4Cly). [IpoBeaeno
cpaBHEHHE >PPEKTUBHOCTH PabOTHl KAaTalM3aTOPOB B MPOILIECCE OJMTOMEPU3ALUHU TOCIE pereHepariu
pazmuunbiM  CK®-pactBoputensMu.  3aKOKCOBaHHBIH W PEreHEPUPOBAHHBIM  KaTaau3aTOPHI
UCCIIEIOBAaHBl  METOJOM  TepMuyeckoro asnamu3a. OtmedeHa 3((EeKTHBHOCTH  HUCMONB30BaHUS
XJIopcoepKalux 100aBOK B MPOLIECCE pereHepaluu.



KiroueBble cjioBa: pereHeparus KaTald3aTopa, OJUTOMEpU3aIHsl, CBEpXKpUTHIeCKuil (ironn, OyraH-
OytuneHoBast pakius, n300JeHUHBI.

Regeneration of refinery gas treatment superacid catalysts by scf solvent extraction

Yu. A. Kha}mzin, R. R. Shiriyazdanov, A. R. Davletshin, F. Sh. Vil’danov, E. A. Ipatova, M. N.
Rakhimov, E. G. Telyashev, R. R. Abdyushev, L. S. Doinitsyna, and V. R. Khakimov

The mechanisms of the process of extractive regeneration of oligomerization catalysts based on pillared
clays in supercritical carbon dioxide (SCF-CO3;) in pure state and with addition of chlorine compounds
(CCly or C,H4Cly) are studied. The catalyst efficiency in the oligomerization process after regeneration
with various SCF solvents is compared. The carburized and regenerated catalysts are studied by thermal
analysis methods. Chlorine-containing additives are found to be effective in the regeneration process.
Keywords: catalyst regeneration, oligomerization, supercritical fluid, butane-butylene fraction,
isoolefins.

Butuucnenue npedeﬂbnoﬁ ONIUHBL CKBAXMCUHBL C OOTBUIUM OMXO00M O eepmukaiu Cc yuemom
OPDAHUUYECHUA MOULHOCMU UMEIOULUXCA 6ypoebtx Hacocoe.

o Wlyize'?, Jiu Csandan', Cyns Teudoii®, Uxan Xoii'

'China University of Petroleum (Beijing, China),
?CNOOC research institute (Beijing, China)

E-mail: suntengfei7 @sina.com

Onucana MeToJIuKa pacyera JaBJCHHUsS Ha HAcoCe, MCIOJB3YIOIIErocss Npu OypeHHM CKBAXKUHBI C
OONBIIMM OTXOJOM OT BepTHKaNU. lIpennokeH MeToa ONpeneieHUs MaKCHUMAaJIbHOH JUTHHBI
TOPU30HTAILHOIO CTBOJIA B 3aBUCUMOCTHM OT MAaKCUMAaJIbHO JOIYCTUMBIX MJAaBICHUSA U MOILHOCTH.
[IpuBeneH npuMep pacuera MaKCUMAaJIbHON TIyOMHBI CKBaKUHBI C YUE€TOM OTpaHMYEHUN KOHKPETHOTO
Hacoca C 3aJaHHbIMU XapaKTepUCTUKAMHU.

KiroueBblie cji0Ba: Hacoc, 1aBICHHE HA HACOCE, CKBAKMHA € OOJIBIIMM OTXOJOM OT BEPTUKAIH,

IIpeAeIl YBEIUYECHUS JJINHBI CKBAKUHBI

Calculation of extended reach well hydraulic extension limit

Shujie Liu, Xiangfang Li, Tengfei Sun, and Hui Zhang

A procedure for calculating the pressure and power of mud pump used in drilling extended- reach well is
described. A method is proposed for determining the hydraulic extension limit length in the drilling
process depending on the rated pressure and power of the pump. An example of maximum well depth

calculation with due account of limitations of a specific pump with fixed characteristics is given.
Keywords: pump, pump pressure, extended reach well, well length extension limit.
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OKCHEPUMEHTAIBHO  ONPEIEIeHbl IUIOTHOCTh, KHHEMAaTH4YeCKas BSI3KOCTb, COJAEpPIKAHUE CEpBI,
cojZiepKaHue BOJBI M TeIuloTa cropaHus Oojee 50 00pa3loB Ma3yTOB, BOJAOMAa3yTHBIX AMYIbCUH H
0TpabOTaHHBIX Maces. Y CTaHOBJIEHBI 3aBUCMMOCTH 3HAYEHHMH BSI3KOCTH U BBICIIEH TEIJIOTHI CrOpaHUs
BOZIOMAa3yTHBIX B3MYJbCUH OT cOAep>kaHMs Boabl. Ha OCHOBaHMM YHCJIEHHBIX 3HAYEHUM BA3KOCTHU
00OCHOBAaHO ONTHUMAJbHOE COAEpKAHHE BOJbI B BOJOMA3yTHBIX OMYIbCUSAX. YCTAHOBJICHBI U
[IPOAaHAIM3UPOBAaHbl MHTEPBAJIbl U3MEHEHUS IUIOTHOCTH U BBICHUIEN TEIUIOTHI CrOPaHUs MCCIEIOBAHHBIX
oOpa3ioB. PaccMoTpeHbl BapuaHTBl pacyera TEIUIOTHI cropanus HepTenpoaykToB. IIpeanoskeHs
YpaBHEHHsI JUIsl BBIYMCICHUS BBICIICH M HU3MIEH TEIUIOTHI CrOPAaHUS TSDKENBIX HE(PTSIHBIX KOTEIBHBIX
TOIUIUB, BKJIIOYAs BOJIOMAa3yTHbIE SMYJIbCUU.

KuroueBble cj10Ba: Ma3yT, BOJOMa3yTHAsl SMYJIbCUS, TEIUIOTA CrOPAHUS, BI3KOCTh, IJIOTHOCTb.

Physicochemical properties of water-residual fuel oil emulsions
Z. A. Antonova, Yu. V. Maksimuk, V. S. Kruk, V. N. Kursevich, and V. V. Fes’ko

The density, kinematic viscosity, sulfur content, water content, and combustion heat of more than 50
samples of residual fuel oils, water-residual fuel oil emulsions, and spent oils are determined
experimentally. The viscosity and higher heat of combustion of water-residual fuel oil emulsions are
shown to be dependent on the water content. The optimal water content in water-residual fuel oil
emulsions is determined using numerical viscosity values. The density and higher combustion heat
variation ranges of the test samples are determined and analyzed. Variants of calculation of combustion
heat of oil products are studied. Equations are proposed for calculating the highest and lowest
combustion heat of heavy boiler oils, including water-residual fuel oil emulsions.

Keywords: residual fuel oil, water-residual fuel oil emulsion, combustion heat, viscosity, density.

Ilpocnosuposanue ckopocmu Koppo3uu y2iepooucmoil Cmaiu Ha 0CHOGe A120PUMMA UePeOyIOUUXCA
mamemamuuecxkux oxcuoanuii (ACE)
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Ha ocHOBe JMHAMUYECKHX OSKCIIEPUMEHTOB MO0 KOPPO3MHM TMPEUIOKEHAa HOBas MOAENb IS
IIPOTHO3UPOBAHMS CKOPOCTH KOPPO3UHM, OCHOBAHHAs Ha alrOPUTME YEepPeAYIOIIMXCS MaTeMaTH4YeCKUX
oxuganuil (alternating condition expectation — ACE). [lanHas Monenbs mo3BoJisseT 0ojiee TOYHO
CIPOTHO3MPOBATH CKOPOCTh KOPPO3UM JUIsl LIMPOKOrO JAuamna3oHa Temreparyp, pH M KoHueHTparuii
woroB Ca’*, HCO® -, Mg”*, CI', SO4*. Ha OCHOBaHHM HCIIBITAHHWIi, IPOBEICHHBIX HA [POBEPOYHON
rpyImne o0pa3loB, MOATBEPKACHA Ha/Ie)KHOCTh MOJIEINH, a TAaKXKe JI0Ka3aHa €€ BhICOKasi TOUHOCTh. AHAJIN3
JYBCTBUTEIHHOCTH Ha OCHOBE KOA((DUITMEHTa PAHTOBOW KOPPESIIUN BBISIBHII, YTO OCHOBHBIM (haKTOPOM,
BJIMSIOIIMM Ha CKOPOCTb KOpPpO3uHM cTanu rpymnmbl npouHoctd N8O, seisercs BenuunHa pH. Takoke
MPOBE/ICH CPaBHUTENFHBIA aHAU3 pPE3yNbTaTOB, MOJIYYeHHBIX Tpu nomomy anroputmMa ACE, ¢
pe3yabTaTaMH, MOJy4YEHHBIMH NP TOMOIIM HEHPOHHON CeTH ¢ OOpaTHBIM PaclpOCTPAHEHUEM OIINOKU
ob0yuenus (back propagation neural network — BPNN) u meTona onmoproro Bektopa perpeccuu (support
vector regression — SVR). B pesynbrate ObIJIO BBISABIEHO, YTO MOJenb Ha ocHoBe anropurmMa ACE
uMeeT OO'NBIIYI0 TOYHOCTh IO CPAaBHEHUIO C JPYTHMMH TPUMEHSIOIIUMUCS Ha CETOMHSIIHUN JIeHb
MOJIEIJISIMHU.

Kurouessle cioBa: anroputm ACE, cKOpOCTh KOppO3UH, IPOTHO3HASI MOJIENb, CPABHUTEIIBHBIN aHAIN3,
yTJIEpPOAMCTAs CTalb.



Carbon steel corrosion rate prediction based on ACE algorithm
Chen Xing-yi, Yuan Zong-ming, Zheng Yun-ping, and Liu Wei

Based on indoor dynamic corrosion experiments, a new corrosion rate prediction model is proposed,
using alternating conditional expectation (ACE) algorithm to predict more accurately the corrosion rate

for a wide range of temperatures, pH values, Ca2+, HCO;, Mg2+, CI, and SO i" ion concentrations, etc.

To test the accuracy and validity of the corrosion rate prediction model, the basic data are divided into
two groups, namely, training sample and testing sample. Average relative error (ARE), average absolute
relative error (AARE), and standard deviation (SD) indexes are used to analyze the precision of the
prediction results, which show that the ARE for predicting 38 training samples is 0,1055% with an SD of
0,1055%, while the ARE for 8 testing samples is 0,504% with an SD of 0,7317%, which proves the
accuracy of the ACE prediction model. Sensitivity analysis based on rank correlation coefficients
(Spearman correlation coefficients) shows that the major factor influencing the corrosion rate of N80 steel
is pH value. Comparative analysis of the results obtained by ACE algorithm and the results obtained by
using back propagation neural network (BPNN) and support vector regression (SVR) method shows that
the model based on ACE algorithm is more accurate than the models being used currently.

Keywords: ACE algorithm, corrosion rate, prediction model, carbon steel, comparative analysis.



