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METAHOJIN3 ITIOJCOJIHEYHOI'O MACIJIA C UCITOJIB3OBAHUEM
NMMOBWJIIM3NPOBAHHBIX KIIETOK I'PUBOB B KAHECTBE BMOKATAJIM3ATOPA

H. P. Anemawesa, /l. C. Konuyvin, B. A. Bunokypos, A. A. Hoéukoe
PI'Y He¢tu v rasa umenu M. M. I'ybxuna,
E-mail: gubkin.biotech@gmail.com

[Tomyyenue OMOAM3ENBHOIO TOIUIMBA (DEPMEHTATHUBHBIM METAaHOJIM30M PACTUTEIBHOTO Macia
NEPCIEKTUBHO Oarojapsi HeTpeOOBAaTENLHOCTH TAKOTO Tpolecca K KauecTBY ChIpbs. sl CHMOXKEHUS
3aTpar yaqo0HO UCIOJIb30BATh B KAYECTBE KAaTaJIN3aTOpa MMMOOUIN3MPOBAHHBIE KIIETKH JIMIOIUTUYECKUX
MHUKPOOPIaHU3MOB 0€3 BBIICICHUS YUCTHIX Juma3. VcciegoBaH METaHOIM3 MOJCOIHEYHOrO Macia B
IPOTOYHOM pEAKTOpPE M PEAKTOpe CMELIeHHWs IpU MCIOJIb30BaHMM B KauyecTBE KaTalu3aropa
MMMOOHIN3UPOBAHHOTO MULIENUS Aspergillus niger u xnerok Yarrowia lipolytica, kak cBOOOIHBIX, TaK U
UMMOOWJIM3UPOBAaHHBIX. B INpPOTOYHOM peakTope MpH UCIONb30BAaHUM KIETOK Aspergillus niger
JOCTUTAETCS BBIXOJ METUJIOBBIX 3(PUPOB KUPHBIX KUCIOT 110 62,2%.

KaroueBble cjioBa: 6I/IOI[I/13€J'IBHOC TOILJIUBO, I/IMMO6I/IJ'II/I?>I/IpOBaHHBIe KJICTKU MHKPOOPTraHHU3MOB,
JIIa3bl, METAaHOJINU3, ITIOACOJTHCYHOC MACJIO.

Synthesis of biodiesel fuel by enzymatic methanolysis of vegetable oil is promising because of the
indifference of such a process to the quality of the feedstock. In order to reduce costs, it is convenient to
use as the catalyst immobilized cells of lipolytic microorganisms, without separation of pure lipases. We
studied methanolysis of sunflower oil in a continuous flow reactor and a stirred tank reactor when using
immobilized Aspergillus niger mycelium and Yarrowia lipolytica cells, both free and immobilized, as the
catalyst. In the continuous flow reactor, up to 62.2% yield of fatty acid methyl esters is achieved when
using Aspergillus niger cells.

Key words: biodiesel fuel, immobilized cells of microorganisms, lipases, methanolysis, sunflower
oil.

YI'JIEBOJAOPO/IBI B ITPOAYKTAX I'MIPOITMPOJIM3A CAITIPOITIEJIMTOBBIX VIJIEN
IO. B. Poxocos, H. H. Poxocosa

WucTuryT yraexumun u xumudeckoro Matepuasosepetnss CO PAH (r. Kemeposo),
E-mail: geochem@ngs.ru

HccnenoBaH KauyeCTBEHHBIM M KOJMYECTBEHHBIM COCTaB yIJIEBOAOPOJOB, OOPAa3yIONIUXCS MPH
THAPONUPOIU3e canporneauToB. OOHApYKEHO, YTO MUPOIUTUICCKIE MPEBPAIICHUS OPraHUIECKONH MaCChI
ucciieoBaHHbIX canponenuToB npu 420°C mox npaBiaeHuem Bogopona Ha 30-50% cBsizaHbl C
(dbopMHpOBaHHEM KHUIKUAX YIIEBOJOPOJOB, TUIHYHBIX IS HEPTSIHBIX KEPOCHHOBBIX U JHU3EIBHBIX
¢dpakauii. OTMEYEeHO, 4YTO B OTJIMYME OT TPOIYKTOB OE3BOJOPOJHOTO THPOJIN3a, MPOAYKTHI
THIPOTIUPOIIU3a COAEepkKAT OOJBINE ATKAHOB M MEHBIIE aKeHOB M ITUKJIOAIKaHOB. Mcxoas U3 cocraBa
HEPa3BETBJICHHBIX, M30MPECHOUIHBIX U IHUKIMYECKUX MAPOTEHETUYECKUX YIJIEBOJIOPOI0B-OMOMAapKEPOB,
cAcJIaHbl BBIBOABI O MOpCKOM HpOI/ICXO)KZ[CHI/II/I PICXOIIHOP'I 6I/IOMaCCBI HCCIICAOBAHHBIX yrneﬁ uo myTsax
00pa3oBaHMs MPOIYKTOB THIPOITHPOITH3A U3 JTUMTUIHBIX CTPYKTYPHBIX 3JIEMEHTOB.

KiroueBble cji0Ba: canporneanuToBble YU, THAPOIUPOIIN3, U30TPEHOUIbI, OMOMapKepHI.

We have studied the qualitative and quantitative composition of hydrocarbons formed in
hydropyrolysis of sapropelites. It was observed that 30—-50% pyrolytic conversions of the organic weight
in the studied sapropelites at 420°C under hydrogen pressure are associated with formation of liquid
hydrocarbons typical of petroleum kerosene and diesel fractions. It was noted that in contrast to
hydrogen-free pyrolysis products, the hydropyrolysis products contain more alkanes and fewer alkenes
and cycloalkanes. Based on the composition of unbranched, isoprenoid, and cyclic pyrogenic
hydrocarbon biomarkers, we draw conclusions concerning the marine origin of the original biomass in the
studied coals and the pathways for the formation of hydropyrolysis products from lipid structural
components.



Key words: sapropelic coals, hydropyrolysis, isoprenoids, biomarkers.

NCCIIEJOBAHUE BBAHMOI[EfIC"gBMH I[MPUCAIOK K MOTOPHbIM MACJIAM IIPU
CO3IAHNHN ITAKETOB 1 KOMITIO3UIINN

I. JI. Tpogpumosa, O. B. Heanosa, B. Il. E¢ecmaghves, H. E. Cenesnesa, I. A. Byoanoeckas,
E. A. Kononoesa, A. A. Jleeun

PI'Y He¢ru v rasa umenu V. M. I'y6xuHa,
E-mail: laboratoria-95@mail.ru

HccnenoBanbl OCOOCHHOCTH B3aUMOJCHCTBHA MEXKIY MPHCATKaMH K MOTOPHBIM MaciaM
Pa3nMYHOro (QYHKIIMOHAIBFHOTO HA3HAYEHHUS C LIEIbIO BBISBICHHS] CHHEPTU3Ma B COUYETAHUSX MPHUCAIOK.
IToxazaHo, 4TO M3y4yeHUE B3aUMOJEHCTBUS CIEAYET MPOBOAUTH C IMOMOIIBIO METOAOB, MOAEIUPYIOLIUX
yciioBusi paboThl MOTOpHOro Macia. HalineHbl cuHepreTMdeckue COYeTaHHs HEKOTOPBIX MPHCAT0K
HOBOT'O TTOKOJICHHSI, YTO MOXET OBbITh MCIOJB30BAHO i CHHKEHUS OOILEro CoAep)KaHHUs MPHUCAIOK B
Macie 0e3 yXyALIeHUs ero KauecTBa.

KiroueBble ¢j10Ba: ITaKEThHI npucaaok, CHHCpru3sm, MOTOPHOC MacCJIoO.

We have studied the characteristic features of the interaction between additives to motor oils for
different functional purposes, with the aim of identifying synergism in the additive combinations. It is
shown that the interactions should be studied using methods simulating the operating conditions for the
motor oil. We identified synergistic combinations of some next-generation additives, which can be used
to reduce the total additive content in the oil without having a negative impact on its quality.

Key words: additive packages, synergism, motor oil.

INEPEPABOTKA T"A30BbIX [IOTOKOB HE®TEIIEPEPAFATBIBAIOIINX ITPON3BOACTB
B OKOJIOI'MYECKHU BE3OITACHBIE MOTOPHBLIE TOITJNIMBA HA KATAJIM3ATOPAX HOBOI'O
ITOKOJIEHUA

P. P. lIllupuaszoanos, A. P. /lasnemwun, @. III. Bunvoanos, 3. I. Terawmes, M. H. Paxumos,
E. A. Hnamoea, P. P. A6owwes, 10. A. Xam3un

Y$umckui rocyAapCTBeHHbIN HePTAHON TEXHUIECKUN YHHUBEPCUTET
E-mail: petroleum9@bk.ru

JInst mepepaOOTKM Ta30BBIX IMOTOKOB HedrenepepadaThIBaIONIMX IPOU3BOJCTB B JKOJIOTHUECKH
0e30macHble MOTOPHBIE TOILIMBA IMPEIJIOKEHBI CYIEPKUCIOTHBIE KAaTAIUTHYECKUE CHCTEMBI Ha OCHOBE
Cynb(aTUPOBAHHOTO OKCHJIA IUPKOHHUS, CMEIIAHHBIX T'eTEPOIOIMKUCIOT ¥ HAaHOPAa3MEPHOTO IOPOIIKa
HUKEJsI, HAHECEHHBIX Ha KUCIOTHO-aKTUBUPOBAHHBI MOHTMOPWIIJIOHUT. MccieoBanbl 3aKOHOMEPHOCTH
BIIMSHUSL TEMIIEPaTypbl W COCTaBa KaTaln3aTopa Ha MPOTEKaHWE Ipolecca OJUroMepH3anuu OyTaH-
OyTeHOBOM (pakuuu ¢ nonydeHueMm n3ooaeGuaoB Cs—Ci,.

KirueBbie ciaoBa:  onuromepusanus, OyTraH-OyTwieHoBas — ¢pakuusi,  H300JehHUHBI,
MOHTMOPHIJIOHUT, T€TEPOINOIUKHCIIOTHL, CYTb(paTuPOBAaHHBIN OKCU LIUPKOHUSI.

In order to process refinery gas streams into environmentally friendly motor oils, it has been
proposed to use superacid catalytic systems based on sulfated zirconium oxide, mixed heteropoly acids,
and nanosized nickel powder supported on acid-activated montmorillonite. We have studied the
characteristics of the effect of temperature and composition of the catalyst on the process of
oligomerization of the butane—butene fraction, obtaining Cs—C;, iso-olefins.

Key words: oligomerization, butane—butylene fraction, iso-olefins, montmorillonite, heteropoly
acids, sulfated zirconium oxide.



I[TOJIYUEHUME 5-TUAPOKCUMETUII®YPDYPOJIA N3 ®PYKTO3BI B BOJJHO-
OPI'TAHMYECKHUX CPEJAX

A. B. I'onvuukun, A. A. Jlumeun, A. A. Mactomun, B. A. Bunokypoe
PI'Y He¢tu v rasa umenu M. M. I'ybxuna,
E-mail: gubkin.biotech@gmail.com

HoBo#i mnepcriekTuBHON 100aBKOH K MOTOPHBIM TOIUIMBaM sBsieTcs 2,5-nmuMetuidypaH,
OTIUYAIOIINNACA BBICOKOH TEMJIOTBOPHOH CHOCOOHOCTBIO ¥ HHU3KOW THTPOCKOMUYHOCTBIO. 2,5-
Jumetundypan moiaydaroT U3 S-THAPOKCUMETIIIPYpdyposa, KOTOPBI, B CBOIO OY€pelb, MOXKET OBITH
MOJIydeH W3 (PYKTO3BI WM JPYTUX YIJIEBOJOB, MPEoOpa3yeMbIX B HEE IyTeM THUIPOJIN3a WIH
n3oMmepuzaiuu. B pabore rccienoBan mporecc noyrydeHust S-rugpokcumetrundypdypoina u3 GpykTo3sl B
Pa3IMYHBIX BOJAHO-OPTAHUYECKUX CPeAax MPH KHCIOTHOM KaTanuse. Vcroib30BaHne CMECH MpOomaHoia-2
1 BOJIbI 00€CTIeUnIO BBIXOA S-TuApoKkcuMeTmindypdypoia, paBHblit 69,9%.

KiawueBble ciaoBa: S-runpokcuMeTundyppyposa, KUCIOTHBIM KaTanu3, OHOTOIUIMBO, 2,5-
numeTundypas, GpyKTosa.

A new promising additive to motor oils is 2,3-dimethylfuran, which is distinguished by high
calorific ~ value and low  hygroscopicity.  2,5-Dimethylfuran is  obtained from 5-
hydroxymethylfurfuraldehyde, which in turn can be obtained from fructose or other carbohydrates, which
are converted to it by means of hydrolysis or isomerization. In this work, we study the process of
synthesis of 5-hydroxymethylfurfuraldehyde from fructose in different aqueous—organic media with acid
catalysis. Using a mixture of 2-propanol and water resulted in a 69.9% yield of 5-
hydroxymethylfurfuraldehyde.

Key words: 5-hydroxymethylfurfuraldehyde, acid catalysis, biofuel, 2,5-dimethylfuran, fructose.

HUCTIOJIb30OBAHHME 5KOJIOT'MYECKU BE3OIIACHBIX INNIACTUOHUKATOPOB,
I[TOJIYUEHHBIX IEACDAJIbTU3SALIMEU ITPOITAHOM, B COCTABE ININMHHbBIX PE3MH

b. I1. Tonxonozos', B. A. chnyumukoez, A. D. Kapwnoeal
'PT'Y nedru u raza umenu M. M. I'y6xuHa,

*000 «T'asnpomHepTh — CMa304HbBIE MATEPHAABL>,

E-mail: angela.fkarimova@gmail.com

BBuny yxectoueHHs SKOJIOTHYECKHX TpeOoBaHuUil K rutactudukaropam (aupextuna Ne2005/69/EC)
U UX HIMPOKOTO HMCIOJIb30BaHUSI B PE3MHOBOM MPOMBIILIEHHOCTH, POBEICHO HCCIEAOBAHUE BIUSHUS
IKOJIOTUYECKH O€30MacHBIX IUIACTH(UKATOPOB HA CBOMCTBA MIMHHBIX CMeceil. YCTaHOBJICHA
BO3MOXXHOCTh HCIIOJB30BAHHS B TOBAapHBIX IIMHHBIX CMECSAX IUIACTU(UKATOPOB, IOTYYCHHBIX
neacanbTU3AIlME  MPOMAHOM  OSKCTPAKTOB  CEICKTUBHOW OYHMCTKU. IlokazaHo, dYTO JaHHBIC
mIacTU(PUKATOPBI SBISIOTCS TEPCIEKTHBHONW aNIbTEPHATHBOW apoOMaTHYECKHM MaciaM IS IIWHHOU
MPOMBIIIJICHHOCTH.

KiawueBble cjoBa: He]TAHble IUIACTH(QHUKATOPBI, MIATYUTENIM PE3HUH, JAeachalbTH3ALM,
HOJUIUKINYECKUE apOMATHUECKHE YTIIIEBOJOPO/IbI, INNHHBIC PE3UHBI.

In view of tougher environmental requirements for plasticizers (Directive 2005/60/EC) and their
widespread use in the rubber industry, we have studied the effect of environmentally friendly plasticizers
on the properties of tire blends. We established that it is feasible to use plasticizers in commercial tire
blends that have been obtained by propane deasphalting of solvent extracts. We show that these
plasticizers are a promising alternative to aromatic oils for the tire industry.

Key words: petroleum plasticizers, rubber softeners, deasphalting, polycyclic aromatic
hydrocarbons, tire rubbers.



HHPOI'HO3UPOBAHUE SOPEKTUBHOCTH AEIIPECCOPHBIX ITPUCAZIOK 11O JAHHBIM
Ob AHTUOKHNCJIMTEJIbHBIX CBOUCTBAX HE®TU

0. B. Jlockymoesa, H. B. IO0una

Uncruryt xumun Hedpru Cubupckoro orpeaenns PAH (r. Tomck),
E-mail: reoloil@ipc.tsc.ru

Jlis mporHo3upoBaHus PPEKTUBHOCTH JEMPECCOPHBIX MPUCAAO0K HCIONb30BAIMCH JaHHbIE 00
OKHCIIUTEIbHO-BOCCTAHOBUTEIBLHON aKTUBHOCTU JIEIIPECCOpPOB, HeoOpaboTaHHOW H 00paboTaHHOMH
npucaakamMu Hetu. BennumHa KMHETHYECKOro KpUTEpUsl aHTHOKUCIUTENbHONW akTHBHOCTU K 3aBHCHT
OT THUNA U KOHIEHTpalUu MpUcaaku. JlenmpeccopHoil nmpucaake, MaKCUMaIbHO CHIDKAIOIIEH BA3KOCTh U
TeMIIepaTypy 3acTbiBaHMs NapaUHUCTON He(TH, COOTBETCTBYET HauOOJIblee 3HAYEHHUE PACUETHOIO
WHJIeKca aHTHOKucauTenbHoW akTtuBHOCTH [AQO. Hcnonb3oBaHue nemnpeccopa € OTPULATEIbHBIM
3HayeHneM [AO mnpuBOOUT K YXYIIIEHUIO PEOJOIMYECKMX XapaKTepUCTHK HEePTH, a Ipucagka c
HE3HAYUTENbHOM JiepeccopHoi AP PEKTUBHOCTHIO MMeeT HeBbIcoKui [AO.

KawueBble cioBa: mnapadunucras HedTh, AeNpeccopHas MpPHUCAAKa, BSI3KOCTh, TEMIEpaTypa
3aCThIBaHUsA, AHTUOKHUCIIUTCIbHAA aKTUBHOCTB.

In order to predict the effectiveness of pour-point depressant additives, we have used data on the
redox activity of the pour-point depressants and the crude oil, untreated and treated with the additives.
The value of the kinetic criterion K for anti-oxidant activity depends on the type of additive and its
concentration. The highest value of the calculated anti-oxidant activity index [AO corresponds to the
pour-point depressant additive best reducing the viscosity and pour point of waxy crude oil. Using a pour
point depressant with a negative value of IAO leads to poorer rheological characteristics of the crude oil,
and an additive with slight pour-point depressant effectiveness has a low TAO.

Key words: waxy crude oil, pour-point depressant additive, viscosity, pour point, anti-oxidant
activity.

BJIMAHUE JABJIEHMA HA ODOOEKTUBHOCTD KUHETUYECKOI'O MHI'MBMPOBAHM A
I'MIPATOOBPA30OBAHMA ITOJIMMEPHBIMU PEAI'EHTAMU

A. Il. Cemenos, B. U. Meogeoes, C. b. Muxaiinos, Il. A. I'ywgun
PI'Y He¢ru v rasa umenu V. M. I'y6xuHa,

E-mail: semyonovanton@mail.ru

HccnenoBansl MHrubupytone cpoiictBa pearentoB Luvicap 55W u Luvicap EG B mpormecce
oOpasoBanus ruapara metana KC-1 B nuanmazone maBnenuit 60—120 6ap. [{ns onenku s3ddexTuBHOCTH
KMHETHYECKOTO0 MHTUOMPOBAHMSI UCIIOIB30BAIM METOJ OXJIAXKCHHS C TIOCTOSIHHOW CKOpOCThIO | Tpaj./d.
YcTaHOBIEHO, YTO KakK B CHCTEME, COJEpXallell KUHETHYECKHH HHTUOWUTOpP, TaK M B CHCTEME 0Oe3
MHTUOMTOpA HAYAJIbHOE JAaBJICHHE HE BIMSACT HA MAKCUMAJIbHYIO CTETIEHb MEPEOXJIXKICHH, TPU KOTOPOI
ruapaT MeTaHa enie He oOpasyercs. Pearentst Luvicap 55W u Luvicap EG npu xonuentpauuu 0,5%
Mac. CcHnocoOHbl A(PGPEKTUBHO HHTUOMPOBATH OOpa3oBaHME THIPATOB METaHa MPU CTEIEeHHU
nepeoxnaxacHuss He Beime 6—7°C. Jlns wHrHOMpoBaHus oOpazoanus ruapatoB KC-I mpu OGornee
BBICOKOM CTeleHu mnepeoxyaxaeHus peareHTsl Luvicap S5W u Luvicap EG nomkHBI HCHONIB30BaThCS B
00JIbIIel KOHIIEHTPAMU WK B COYETAHUH C MOAXOIAIIMMH TEPMOIUHAMUYECKUMHU HHTHOUTOPAMHU.

KiroueBble c/10Ba: KMHETHMYECKHE MHTHOUTOPHI TMAPATOOOpa3oBaHMs, rHapaT MeraHa, Luvicap
55W, Luvicap EG, crenenp nepeoxiaxacHusl.

We have studied the inhibiting properties of the reagents Luvicap 55W and Luvicap EG in the
process of KC-I methane hydrate formation in the pressure range 60—120 bar. In order to evaluate the
effectiveness of the kinetic inhibition, we used the method of cooling at a constant rate of 1 degree/hour.
We established that both in a system containing the kinetic inhibitor and in a system without the inhibitor,
the initial pressure does not affect the maximum degree of supercooling at which methane hydrate is still
not formed. The reagents Luvicap 55W and Luvicap EG at a concentration of 0.5 wt.% can effectively



inhibit methane hydrate formation for a degree of supercooling no greater than 6—7°C. For inhibition of
KC-I hydrate formation for a greater degree of supercooling, the reagents Luvicap 55W and Luvicap EG
should be used in a higher concentration or combined with appropriate thermodynamic inhibitors.

Key words: kinetic inhibitors of hydrate formation, methane hydrate, Luvicap 55W, Luvicap EG,
degree of supercooling.

XUMUYECKU METO/] UHTMBUPOBAHNS OTJIOXKEHUN [TAPA®HHA U COJIEN B
HU3KOITPOHULIAEMBIX KOJIJIEKTOPAX

Hio ﬂynuul, Jlan l[3;mb33ft2, Ban Ianvuscy’
'Northeast Petroleum University (China),

?Daging Yushulin Oilfield Company Ltd. (China),
E-mail: nepuwzh@163.com

PaGora HampaBneHa Ha ONTUMHU3ALNMIO XUMHYECKOTO METOAAa MPEIOTBPALIEHUS OO0pa30BaHUS
oTIokeHUN mapaduHa u coner Ha wmectopoxaeHuu Jamwae HOmynmuas (Kuraii). WcciaemoBanbl
XapaKTepUCTUKH HEPTH W HarHeTaeMoW B TUIACT BOJBI PA3HBIX YYaCTKOB MECTOPOKICHUSI.
[IpeaBapuTelbHO TPOTECTUPOBAHBI COCTABBI IS yHAJEHUS OTJIOXKEHHWH TmapaduHa M COJIeH
MPUMEHHUTEIFHO K JaHHOMY MECTOPOXKIICHHUIO, OIpPEeICHBl ONTHUMAlIbHbIE KOHIICHTPAIMU PEarcHTOB.
Or1eHeHbl CKOPOCTh PacTBOPEHMs OTJIOKEeHUM mapaduHa, 3p(HEKTUBHOCT, MHTHOUPOBAHUS OTIOXKEHUHN
napaduHa U COJeH, CTeTeHb CHIDKEeHUS Bs3kocTh HedTH. [IpoBeneHo xumuueckoe MOAU(HIIMPOBAHHE
peareHToB ¢ Ieibio ToBbImeHUS uXx 3 dexTuBHOCTH. [Iporecc kpuctammsanuu napa@uHOB B HETH,
CoZiep KAl ~ MHTUOMTOpPHI  NapadUHOOTIOKEHHS, HCCIENOBaH MeToAoM  auddepeHaaIbHOR
CKaHUPYIOLIEH KaJOPUMETPHUU.

KiaroueBble cJioBa: yhalieHWE OTIOXKEHUH mapaduHa, WHTHOMPOBAHUE COJICOTIIOKCHHS,
muddepeHnranbHas CKaHUPYIOIIas KaJTOPUMETPHS.

The goal of this work was to optimize a chemical method for preventing wax and scale deposition
in the Daqing Yushulin oil field (China). We studied the characteristics of the crude oil and the water
injected into the formation in different sections of the oil field. Preliminary testing of the compositions for
wax and scale removal was done as applied to this oil field, and we determined the optimal concentrations
of the reagents. We estimated the wax dissolution rate, the effectiveness of wax and scale inhibition, and
the degree of viscosity reduction in the crude oil. The reagents were chemically modified with the aim of
improving their effectiveness. The process of wax crystallization in the crude oil containing wax
inhibitors was studied by differential scanning calorimetry.

Key words: wax removal, scale inhibition, differential scanning calorimetry.

TEXHOJIOI' M1 OTMBIBKHM ®MJIbTPAIIMOHHOM KOPKH MHTMBPOBAHHOI'O
BYPOBOI'O PACTBOPA

JIans Yncoyan, Yenw Jynuen, Boii Byysu, Yncoy Honusncan, Il3un I3ynvuen
Nanjing University of Technology (Nanjing, China),
E-mail: lianzy1985@163.com

Pa3paborana mpoMbIBOYHAs JKUAKOCTh JJIS  IIEJOYHOIO  OKUCIUTEIBHOTO  Pa3pylICHUS
(GUIBTPalMOHHOM KOPKM MHTMOMPOBAHHOTO OypoBOro pactBopa. I[IpoHHIIaeMOCTh 3arpsiI3HEHHOTO KepHa
IIPY BO3JIEWCTBUM IPOMBIBOYHOM >KMJIKOCTH Bo3pacTaeT Ha 125,6%. MexanusMm mpouecca OTMBIBKH
uccinenoBad  merogamu  MK-cnekTpockonuu, CKaHUPYIOLIEH — JIEKTPOHHOM  MUKPOCKONMHM U
JTUCTIEPCUOHHON PEHTTe€HOBCKOW crnekTpoMeTpur. OCHOBHas 1ENb MOJUMEpPAa pa3pyliaeTcs Mo
JCWCTBUEM CHUJIBHOTO OKHCIHTENs, oOpasyiomiyecs MpU OSTOM OJMIOMEpHl MM eme Ooiee
HU3KOMOJIEKYJISIPHbIE ()parMEHTHI JIETKO BHIMBIBAIOTCS.

KiroueBblie cjioBa: 6ypoBoii pacTBOp, pUIbTpariiOHHAst KOPKa, TPOMBIBOUHAS JKUAKOCTb.



We have developed a flush fluid for alkaline oxidation degradation of the mud cake for inhibited
drilling fluid. The permeability of the smeary core when treated with the flush fluid increases by 125.6%.
The mechanism of the washing process was studied by IR spectroscopy, scanning electron microscopy,
and energy-dispersive x-ray spectrometry. The polymer backbone is broken down by the strong oxidant;
the oligomers or even lower molecular weight fragments formed in this case are easily washed out.

Key words: drilling fluid, mud cake, flush fluid.

[IPUMEHEHUE CIELWAJIBHOM METOJIMKHU J1J151 KOHTPOJISA BbICOTHI [IIJJAMOBOM
IOAYILIKU ITPU BYPEHUN I'OPU30OHTAJIBHBIX CKBAXKMH C ITPOAYBKOU I'A30M

An Cﬂozyaul’z, Jlo I yuxoﬁ1’3, Ju l[3yub1

!College of Petroleum Engineering, China University of Petroleum (Beijing, China),
?Drilling Technology Research Institute, CNPC (Beijing, China),

3Beijing Information Science & Technology University (Beijing, China),

E-mail: yangy911@163.com

OcaxaeHne NulaMa OTPaHWYMBACT NPHMEHEHHE OYypeHHs C TMPOAYBKOW Tra3oM IPH IPOXOJKE
TOPU3OHTAIBHOTO Yy4acTKa CcKBakuHBL. Co3laHa TeopeTHdeckass Mojeib ABYX(a3HOro IMOTOKa
IPUMEHUTEIBHO K IMOTOKY Ta3a M TBEPAbIX YacTHI; pa3paboraHa Teopus IUGPy3uu JUIS YCIOBHUH
OypeHus ¢ MPOJYBKOM ra30M rOpU30HTAIBHBIX YUAaCTKOB CKBaKMHBL. [IpoBeieHBI pacueTsl M0 HCXOJHBIM
JTaHHBIM C PEAITbHBIX CKBOXMH. PacdeTsl MOKa3bIBAIOT, YTO MpU OypEeHUH TOPHU3OHTAIBHOTO Y4acTKa
Hen30eKHO OyaeT 00pa30BhIBATHCS UIAMOBAS MOAYIIKA, YIPABIATh OCAXKICHUEM IIIIaMa HEOOXOJMMO C
IIOMOIIBIO PETYIMPOBAHMS CKOPOCTHM TIOTOKa Tasza. I[IpMm HHM3KMX CKOpOCTAX JBWJKEHHS Tras3a
COIIPOTHBIICHUE IBMKEHHIO YACTUI[ B OCHOBHOM CO3/A€TCS 3a CUET MX YIapOB O CTEHKU CKBa)KHUHBI B
30HE IIITAMOBOM MOAYIIKH. [IpH BEICOKMX CKOPOCTSIX MOTOKA ra3a OCHOBHOE COIIPOTHUBIICHUE CO3/1AeTCs 3a
CUET y/apOB YacCTHIl O CTEHKH CKBaXHHBI B 30HE ABYyX(a3Horo noroka. Ha ocHoBe mpoBeneHHBIX paHee
HCCIIeJOBaHUH IBYX(a3HOTO MOTOKA M IUIAMOBOH MOIYIIKH YCTaHOBJIEHO, YTO HATHETAHHE Ta3a JJOIDKHO
MPOU3BOUTHECS y 32008 CKBaXMHBI NMpPU OYypeHUH T'OPU3OHTAIBHOIO YYacTKa C MPOAYBKOH TIa3oM.
CKOpoCTh BOCXOASIIETO Ta30BOT0 MOTOKA JIOJDKHA OBITH B 1,5 pa3a BbIIIe CKOPOCTH OCAXKACHHS YaCTHII.
Tonbko pu 3TOM YCIIOBHH BO3MOXKEH KOHTPOJIb (POPMUPOBAHUS IIITAMOBON TOYIIIKH.

KnioueBble ci10Ba: nutamMoBasi IOAYIIKA, OypeHNE TOPU3OHTANBHBIX CKBAXKHH C ITPOAYBKOH Ta3oM,
IBYX(a3HbIi MOTOK.

Sedimentation of cuttings limits application of gas drilling through a horizontal well section. We
have constructed a theoretical model of two-layer flow as applied to flow of the gas and solid particles;
we have developed a diffusion theory for gas drilling conditions for horizontal well sections. The
calculations are performed using data from real wells. The calculations show that when drilling a
horizontal section, a cutting bed will inevitably be formed and we need to control sedimentation of the
cuttings by regulating the gas flow velocity. For low gas velocities, the resistance of the particles to
motion is mainly created as a result of their collisions with the well wall in the cutting bed zone. For high
gas flow velocities, the major resistance is created as a result of collisions of the particles with the well
wall in the two-layer flow zone. Based on previous studies of two-layer flow and the cutting bed, it was
established that gas injection should be done at the bottom of the well when gas drilling a horizontal
section. The ascending gas flow velocity should be 1.5 times higher than the particle sedimentation rate.
Only under such conditions is control of cutting bed formation possible.

Key words: cutting bed, gas drilling of horizontal wells, two-layer flow.

3AKOHOMEPHOCTHU ®UJIBTPALIMU T'A3A U AHAJIM3 ITPOAYKTHUBHOCTU ITPU1
ITPOEKTUPOBAHWN CKBAXHWH B METAHOVYT OJIBHBIX IINTACTAX

Jw (1)9121, Jo ‘I.)fcuqbaul, Ban ‘I.)fcaukyz, Jlo Hunnu'

'Southwest Petroleum University (Chengdu, China),



2Chonggqing University of Science and Technology (Chongqing, China),
E-mail: wangzhengkuwang@126.com

Ha ocHOBe XapakTepUCTUK METaHOYIOJBHBIX IUIACTOB M IPHUHIMIIA NAPAJJICIBHOIO COCIUHECHUS
TpyOOnpoBOJOB chopMyIupoBaHa MOJENb JUIsl pacueTa Mepenaja JaBleHus U AeOUTa rOpU30HTAIbHON
MHOT03a00HOM METaHOYrOoJbHOW CKBaXUHBI. I[IpoaHann3mpoBaHO BIHMSHHME YHCla OOKOBBIX CTBOJIOB,
JUIMHBI U yIJ1a IepeceyeHnst OOKOBBIX CTBOJIOB C OCHOBHBIM Ha NMPOJYKTUBHOCTb CKBa)KUHBI. Pe3ynbTaTsl
[IOKA3bIBAIOT, YTO C YBEJIMYECHHEM HMHTEpPBAJIa MEXAY CTBOJIAMHU IPOAYKTUBHOCTH CHaydajga CHHUKAETCH,
3aTeM YBEIMYMBAETCS; C YBEJIMYEHHUEM YIJIa MEPECeUeHUs U AJIUHBI OOKOBBIX CTBOJIOB MPOAYKTUBHOCTh
YBEIUYUBACTC.

KuroueBble cjioBa: MeTaH YrojbHBIX IJIACTOB, 3aKOHOMEPHOCTh (PUIIbTpALUU, TIepena JaBiIeHMUs,
MPOYKTUBHOCTb CKBAYKUHBI.

Based on the characteristics of coalbed methane formations and the parallel-connection pipeline
principle, we have formulated a model for calculating the pressure drop and the production of a horizontal
multi-branch coalbed methane well. We have analyzed the effect of the number of side branches, the
length and angle of intersection of the side branches with the main branch on the well productivity. The
results show that with an increase in branch spacing, the productivity first decreases and then increases;
with an increase in the angle of intersection and the length of the side branches, the productivity
increases.

Key words: coalbed methane, seepage rule, pressure drop, well productivity.

I[TPAKTUYECKOE ITPUMEHEHUE COUYETAHUA AHAJIM3A C ITIOMOIIBIO METOA
I''TABHBIX KOMIIOHEHT U KITACTEPHOI'O AHAJIM3A U1 OHEHKHW I[TAPAMETPOB
CJIOUCTO-HEOJHOPOJHBIX IINTACTOB HE®TAHOI'O MECTOPOXJIEHNW A JAI'AH

Yorcan H', Uncaii HnyI, Cyno T 9Hd)3ﬁ2, I[ao Yrcaoxoir’

!China University of Petroleum (Beijing, China),
2CNOOC Research Institute Beijing, China),
E-mail: suntengfei7 @sina.com

B3sThI IATH MapaMeTpoB, OMUCHIBAIOIIMX CBOMCTBA FOPHBIX MOPOJ — OYpUMOCTbh, aOpa3sMBHOCTH,
TBEPAOCTh, MJIACTHYHOCTh U CONPOTHBIICHHE CHKATHIO — B KauyeCTBE HCXOAHBIX (DaKTOPOB, KOTOpPHIE
WCTOJIB30BATH JJIsl TIPOBEACHHSI aHaJIM3a METOJIOM TJIaBHBIX KOMIOHEHT. C MOMOIIBIO JAHHOTO METO0Ja
OBbUIN TOJIyYEHBI JIBE TJIABHBIE KOMIIOHEHTHI U CyMMapHbI€ 3HaYeHHUs, KOTOPBIE 3aTeM ObUIH 00paboTaHbI
C MOMOIIBIO0 KJIACTEpHOro aHaiu3a. JlaHHbIe onepanuy MO3BOJISIOT MPOBOJIUTH BCECTOPOHHIOI OLIEHKY
Bcex 20 mporutactkoB HedTssHOro Mectopoxaenus Jlaran (Kwuraif). Pesynbrarel mokaswiBaroT, uto 20
MIPOTUIACTKOB MOKHO Pa3fCNIUTh HAa YETHIPE TPYIIIbI, 4TO o0ecrnedynBaeT 000CHOBaHUE BHIOOpa OypOBBIX
J0JI0T U MIPOEKTUPOBAHUS PeXKHMa OypeHus: Ha MEeCTOpoXkIeHnH JlaraH.

KiroueBbie cjoBa: OypuMoCTh, aOpa3sWBHOCTh, TBEPAOCTh, KOI(POHHUIIMEHT TUIACTUYHOCTH,
COMMPOTUBJICHUC CIKATUIO, MCTO/I I''TABHBIX KOMIIOHCHT.

We take five parameters describing the properties of rocks (drillability, abrasive resistance,
hardness, plasticity, and compressive strength) as the initial factors used for principal component analysis.
Using this method, we obtained two principal components and composite scores, which we then treated
using cluster analysis. These operations allow us make a comprehensive evaluation of all 20 strata in the
Dagang oil field (China). The results show that the 20 strata can be divided into four groups, which can
provide a basis for drill bit selection and drilling design in the Dagang oil field.

Key words: drillability, abrasive resistance, hardness, plasticity coefficient, compressive strength,
principal component analysis.



OIPEAEJIEHUE CTEIIEHA CPABOTAHHOCTH JUTHOPOCPATHBIX IIPUCAJIOK B
MOTOPHBIX MACJIAX METO/IOM TOHKOCJIOMHOU XPOMATOI'PA®UN

0. Uu. Hyzalteeal, B. M. Hyzaueez

"KemepoBcxast Aab0paTopust CyAeOHOM 9KCIIEPTHU3DI,
*KeMepOBCKHI1 FOCYAQPCTBEHHBII YHUBEPCHUTET,
E-mail: kemlseoi@mail.ru

OmnpeneneHbl ONTUMANIbHBIE YCIIOBHS KOJMYECTBEHHOro aHanu3a autuodocdarueix (JTD)
MPHUCATOK B MacjaX METOJOM TOHKOCIOHHOW XpomaTorpaduu: Xpomarorpapuieckue IUIaCTUHBI C
MEJIKOMOPUCTBIMA COPOSHTaMH, NpeBapUTebHAsi OYHCTKA TeKCAaHOM, HJIIOMPOBAHUE CMECSIMHU I'eKCaH—
aleToH, JeTeKTHpoBaHUEe BOJIHBIM pacTtBopoM PdCl,. HMccrnenoBan xapakTep 3aBUCMMOCTH ILIOLIAAM
XpoMarorpauyeckoro MsATHA OT OTHOCHUTEIBHOTO COJEp)KaHHs NPHUCATOK M COCTaBa dJIOCHTa —
00BEMHOT0 OTHOILIEHHUSI TeKcaH : aneToH. [lokazaHa BO3MOXHOCTH KOJMYECTBEHHOU OLIEHKH CTENEeHH
cpaboranHoctu JIT® mpucagok B MOTOPHBIX MaciaX METOJOM TOHKOCIOWHOW Xpomarorpaduu.
UccnenoBana muaamuka yowsimm JIT® mpucamok B MOTOPHBIX Maciax JBYX MapokK B IIpoliecce
JKCILTyaTaluy.

KioueBbie cjoBa: TOHKOCIOWHas Xxpomatorpadus, autuodochaTHbe TPHUCAAKHA, MOTOPHOE
MAacJio, CTeTeHb CPA0OTAHHOCTH MPUCAIOK.

We have determined the optimal conditions for quantitative analysis of dithiophosphate (DTP)
additives to oils by thin layer chromatography: chromatographic plates with finely porous sorbents,
preliminary cleaning with hexane, elution with hexane—acetone mixtures, detection by an aqueous PdCl,
solution. We have studied the nature of the dependence of the area of the chromatographic spot on the
relative additive content and the composition of the eluent (the hexane:acetone volume ratio). We
demonstrate the feasibility of quantitative evaluation of the degree of depletion of DTP additives in motor
oils by thin layer chromatography. We studied the dynamics of the decrease in DTP additives in two
brands of motor oils during use.

Key words: thin layer chromatography, dithiophosphate additives, motor oil, degree of additive
depletion.

OU3NKO-XUMHNYECKHE U TEXHOJIOTUYECKHE ACIIEKTBI IIPUMEHEHWA
KATAJIM3ATOPOB B IIPOLECCE BHYTPUIITTACTOBOI'O 'OPEHM 1IPU IOBBIYE
BBICOKOBA3KUX HE®TEU U ITPUPOJIHBIX BUTYMOB

/l. P. Hcakos, /1. K. Hypeanues, /I. A. lllanownukoe, b. M. Munzazoe

Kasanckuit ([TpuBoaKcKHil) GeAepasbHbIN yHHBEPCHTET,
E-mail: isakovdr@gmail.com

Ha ocHoBe 0030pa myOnukanuii TOCIHETHHUX JIET IMOKAa3aHO HWHTCHCHBHOE pAa3BUTHE METO/AA
BHYTPUIUIACTOBOTO TOPEHUS ISl JIOOBIYM  BBICOKOBSI3KMX He(Tel UM MPUPOJHBIX OUTYMOB.
Pa3pabatpiBatoTCs TEXHOIOTUU MPUMEHEHHUSI BHYTPUILUIACTOBOTO TOPEHUS IMOCIE MapOrpaBUTAIIHOHHOTO
npeHaxa. Bce 0Oonee akTyaJbHBIM CTaHOBUTCA TNpUMEHEHHE KaTaiu3atopoB. (OOOCHOBaHO
KaTAJIUTUYECKOE JEHCTBUE INIMH U METAJIJIOB Ha MPOLECChl HU3KO- U BBICOKOTEMIIEPATYPHOI'O0 TOPEHHUS.

KiloueBble  cjioBa:  BHYTPUILIACTOBOE  TOpeHHe,  Tskenas — HedTh,  KaTaluzarop,
MaporpaBUTALUOHHBIN IpEHAK.

A review of recent publications shows rapid development of the in situ combustion method for
production of high-viscosity crude oils and natural bitumens. Technologies have been developed for
application of in situ combustion after steam-assisted gravity drainage. Use of catalysts is becoming more
and more important. We explain the catalytic effect of clays and metals on low-temperature and high-
temperature combustion processes.

Key words: in situ combustion, heavy oil, catalyst, steam-assisted gravity drainage.



MOJEJMPOBAHUE TEIIJIOBOI'O BO3HEvfICTBHﬂ B KOMBUHAIIMU C KUCJIOTHOM
OBPABOTKOHN MHOI"'OCJIOMHOUN HE®TAHOU 3AJIEKA

T. P 3al<upoel, A. U. Hulcm])opoez, A. . Tamuinos’

"Kazanckuit (ITpuBoaxckuit) pepeparbHbIit yHUBEPCHTET,
*HMHcTuTyT MexaHUKY 1 MamuHocTpoenus Kasanckoro Hayurnoro neHrpa Poccuiickoit akapeMuH Hayk,
E-mail: timurzO@mail.ru

PaccmarpuBaercss 3ajaua TEIJIOBOIO BO3ACWCTBUS B KOMOMHAIMM C KHCIOTHOW 00paboTkKon
MHOT'OCJIOMHOW HE(PTSHOM 3a1eKH MPHU ABYX(Pa3HBIX TEUECHUAX KUAKOCTEH (BOJBI M HEPTH) B MOPUCTOM
cpene. Jlns omnucaHus W3MEHEHHUS MOPUCTOCTH W TMPOHUIIAEMOCTH TOPUCTOW Cpelbl B pPe3yibTaTe
XUMAYECKOH pPEaKIMH KHUCIOTHl C TIOPOAOH CKeJeTa WCIONb3YeTCs MOJEIh B BHIE «ITyYKa»
WIMHIPUYECKUX KAaMMUIIPOB PA3HOTO pajuyca, a HWHTCHCHBHOCTh OOBEIMHEHHsI KaHAIOB H3-3a
pacTBOpeHUs] CTEHOK TOp pPacCUMTHIBAeTCsl Ha OCHOBe ypaBHeHHs M. CMOIyXOBCKOTO. BrwImoiHeHO
cpaBHeHHE Kod((uUIlMeHTa H3BJICUCHUS HEPTH B CIOy4dasX OOBIYHOTO 3aBOJHCHHS, 3aBOJHEHUS C
HarHETaHWEM TETUIOHOCHUTES, 3aBOTHEHUS C TIPUMEHEHUEM KHCIOTHl 1 KOMOMHHPOBAHHOW TEXHOJIOTHH.
[TokazaHo, YTO TEMJIOBOE BO3JCHUCTBHE B KOMOWHAIMM C KHUCIOTHOW OOpabOTKOW MHOTOCIOHHOTO
HedTsiHOTO TUTacTa sABIIsIETCS Hanbosee 3P (HEKTUBHBIM PEKUMOM TOOBIYH HEPTH.

KiroueBble ¢ji0Ba: MaTeMaTHYeCKOE MOJICIUPOBAHKE, TEILIOMPOBOIHOCTD, KUCIOTHAsI 00paboTKa,
byHKIMS pactipeesiennsi, HegTeoTnaqa.

We consider the problem of thermal treatment combined with acid treatment of a multilayer crude
oil reservoir for two-phase flows of fluids (water and crude oil) in a porous medium. In order to describe
changes in the porosity and permeability of the porous medium as a result of chemical reaction between
the acid and the rock matrix, we use a model in the form of a "bundle" of cylindrical capillaries of
different radii, and the coalescence rate of the channels due to dissolution of the pore walls is calculated
based on the Smoluchowski equation. We compare the crude oil recovery in conventional flooding,
flooding with injection of a heat transfer agent, flooding using acid and the combination technology. We
show that thermal treatment combined with acid treatment of a multilayer crude oil formation provides
the most effective oil production conditions.

Key words: mathematical modeling, thermal conductivity, acid treatment, distribution function, oil
recovery.

BJIMAHUE KATAJIMTUYECKOI'O AKBATEPMOJIU3A HA BBICOKOMOJIEKYJISIPHBIE
KOMIIOHEHTGBI TAXKEJION HEOTU AITAJIBYMHCKOI'O MECTOPOXJIEHN A

A. B. I'anyxun, A. A. Epoxun, /I. K. Hypzanuee
Kasancxkuit (TIpuBoaxckuit) GpeAeparbHbI yHHBEPCUTET,
E-mail: and_galuhin@mail.ru

HccnenoBaHo BIMSHUE KAaTaJIUTUYECKOIO aKBATEPMOJIM3a Ha BBICOKOMOJIEKYJIIPHBIE KOMIIOHEHTHI
HepTH AIIATBYMHCKOTO MECTOpoXaeHus pecnyonuku Tartapcran. B kauectBe Kkaranmmsaropa
WCIIONB30BaJIM TpHUC-arleTHIaneToHaTHbiii koMruieke skeneza (III). VM3mMeHeHme CTpyKTypsl M cocTaBa
CMOJI U ac(haabTeHOB MpH akBaTepmonnse nuzydeHo Merogamu 1H SAMP- u UK-ciekrpockonum.

KiroueBble c10Ba: BHICOKOBSI3Kass HEPTh, KaTATUTHYECKUN akBarepmosn3, AMP-cniekrpockomnus,
ac(aabTeHBI.

We have studied the effect of catalytic aquathermolysis on the high molecular weight components
of crude oil in the Ashal'cha field (Republic of Tatarstan). We used an iron(Ill) tris(acetylacetonate)
complex as the catalyst. The change in the structure and composition of the resins and asphaltenes in
aquathermolysis was studied by 1H NMR and IR spectroscopy.

Key words: high-viscosity crude oil, catalytic aquathermolysis, NMR spectroscopy, asphaltenes.



OCOBEHHOCTH COCTABA U CTPOEHMI HE®TEM IEPBOMAMCKOI'O U
POMAIIKHNHCKOI'O MECTOPOXIAEHNN TATAPCTAHA

C. b. 0cmpoyx031’2, U. H. HJIOMHMKO(HII, D. D. Hocoeal, I.T. Caﬂaxudunoeal, H. B. Hponuul
"Kazanckuit (ITpuBoaxckuit) pepeparbHbIit yHUBEPCHTET,

2000 AYKOUA-Umxunupunr «BoarorpagsHUTTMopuedTs>,

E-mail: ostso@mail.ru

CraTbst TOCBSIIEHA HM3YYCHHIO OCOOCHHOCTEH cocTaBa M CTpPOCHHMS He(dTell NpOIyKTHBHBIX
OTJIOXKCHUH TEPPUTCHHOro AcBOHa MuHHHMOaeBCKO#M 1iomanu Pomamkuuackoro u IlepBomaiickoro
Mmectopoxxkaenid. C ucnonb3oBanueM nporpammbl SynOil BBISBICHBI 3aKOHOMEPHOCTH B MOJIEKYJISIPHO-
MacCOBOM pAacCITpele/iecHUH H-apaMHOB, LMKIOTEKCAaHOB M MOHOAIKHWIOCH30JI0B, CBS3aHHBIC C
yCcIoBHUSIMU (POPMUPOBAHUS U TIEpEPOPMHUPOBAHUS 3AIEKEH HEPTH.

KirueBble c¢jI0Ba: MOJIEKYIISIPHO-MAacCOBOE pacmpesesieHhe, H-Tapa@uHbl, [THUKIOTEKCAHBbI,
MOHOaTKUI0eH30b1, SynOil.

This paper is devoted to a study of the characteristic features of the composition and structure of
crude oils from terrigenous Devonian producing deposits in the Minnibaevskii section of the Romashkino
and Pervomai fields. Using the SynOil program, we identified the features of the molecular weight
distribution of n-paraffins, cyclohexanes, and monoalkylbenzenes associated with the formation and
transformation conditions in the crude oil deposits.

Key words: molecular weight distribution, n-paraffins, cyclohexanes, monoalkyl benzenes, SynOil.

HPUMEHEHWE TEPMUYECKUX METO10B NCCIIENOBAHIA TTPU PASBPABOTKE
TEXHOJIOI'M AOBbIYU TAXEJIBIX HEOTEN

A. B. Baxuul, B. Il M0p03081, C. A. Cumuoel, A. A. Ecmml, M. C. Hempoeuunal,
. K. Hypzaﬂueel, I'. II. Karokosa™”, I'. B. Pomanos™’, T. H. IOcynoeal’Z

'Kazanckuit (ITpuoaxckuit) pepeparbHbIit yHUBEpPCHTET,

*NucturyT OpraHmdeckon U ¢usmdeckoin xumuu uMm. A. E. Ap6ysosa Kasanckoro HayyHoro neHrpa
Poccuiickoit akapeMHU Hayk,

E-mail: vahin-a_v@mail.ru

[IpencraBien 0030p BO3MOXKHOCTEH MPUMEHEHHUS TEPMUYECKOTO aHaiu3a Uis HMCCIEIOBAHUS
HedTecoIepKalIiuxX MOpol M OpraHUIecKoro BemecTsa. Ha nmpumepe TsHKenbix HePTeH AITATbYMHCKOTO
u  MopnoBo-KapMaabCcKoro MECTOPOXKACHHM TIOKa3aHa BO3MOXHOCTh aHaimu3a d(PPEeKTHBHOCTH
KEJe30CoIepKaIIUX MPEKYPCOPOB KAaTalM3aTOPOB AKBATEPMOJIM3a 10 JAHHBIM TEPMHUYECKOTO aHAIM3a.
Oukcupyemsbie TeraoBble 3G(HEKTh B MPUCYTCTBUU MPEKYpCOpa KaTaau3aropa B CPAaBHEHUHU C UCXOJHBIM
oOpa3ioM HePTH OTPaKalT Pa3lIOKEHHE TMPEKypcopa KaTalu3aTropa, MPOLECChl JAECTPYKIHH
KOMIIOHEHTOB He(pTH, aKTUBHUpYyeMble Karanu3zaropoM. [lokazaHa BO3MOKHOCTb IPUMEHEHHUS
TCPMHUYCCKOI'0 aHa/IM3a Jid NpCABAPHUTCIBHOIO Hoz[6opa WM OIITUMH3AallUU COCTaBa KOMHOBI/II_[I/Iﬁ
KaTaJnu3aTOpOB BHYTPUILIACTOBOrO OOJIaropa)kMBaHUsl He(PTEW C y4eToM aKTUBHOCTU KaTanu3aTopa Io
OTHOIICHHIO K ONPE/ICICHHBIM KOMIIOHEHTaM He()TH B KOHKPETHOH TeMnepaTypHOil 061acTy.

KnioueBble ci10Ba: akBaTepMONN3, TEPMHUYECKHH aHAIN3, MPEKypCoOp KaTaau3aTropa, TsDKemas
HE(Tb.

We present a review of the possibilities for application of thermal analysis to study oil-containing
rocks and organic matter. Using heavy oils from the Ashal'cha and Mordovo-Karmal fields, we
demonstrate the feasibility of analysis of the effectiveness of iron-containing precursors of
aquathermolysis catalysts using thermal analysis data. The thermal effects detected in the presence of the
catalyst precursor compared with the original sample reflect decomposition of the catalyst precursor and
degradation processes for the crude oil components activated by the catalyst. We show that it is feasible
to use thermal analysis for preliminary selection or optimization of the catalyst compositions for in situ



upgrading of crude oils, taking into account the activity of the catalyst relative to certain components of
the crude oil in a specific temperature range.

Key words: aquathermolysis, thermal analysis, catalyst precursor, heavy oil.

OCOBEHHOCTU MATEMATHYECKOI'O MOJAEJIMPOBAHI METOJA
BHYTPHUIIVTIACTOBOI'O I'OPEHMA ITPU IOBBIYE BBICOKOBA3KUX HE®TEU 1
IMPUPOJHBIX BUTYMOB

/. P. Hcaxoes, /I. K. Hypzanues, /I. A. lllanownuxkos, O. C. Yepnosa

Kasancxkuit (TIpuBoaxckuit) GpeAeparbHbI yHHBEPCUTET,
E-mail: isakovdr@gmail.com

Ha ocHoBe 0030pa 3apyOeKHBIX MyOJIMKAIMi TMOCIEIHUX JIET PacCMaTpUBAIOTCS OCOOCHHOCTHU
MaTeMaTH4ecKOro MOJICITMPOBAHUS MpoIecca JOOBIYM BBICOKOBSI3KUX HE(TEH M NMPUPOIAHBIX OUTYMOB C
MOMOILbI0 BHYTPHUILIACTOBOIO TOpeHus. Bce Oonee MIMPOKO HCHOIB3YETCS TUAPOIUHAMUYECKOE
MozenupoBanue. [lokazaHa BaKHOCTh MPOBECHUS (PU3MYECKOTO MOJECIHPOBAHMS Ha YCTAaHOBKE «TpyOa
TOPEHUS», Ppe3yJIbTaThl KOTOPOTO HE3aMEHHMBI TPU PEMACHITAOMPOBAHUUM MOJAEITH O pPa3MepoB
MECTOPOXKICHHS.

KiaroueBble cjI0Ba: BHYTPUIUIACTOBOE TOpEHHUE, TspDKenas HePTh, TUAPOAHMHAMUYECKOE
MoaenupoBanue, THAL

Based on a review of recent foreign publications, we consider the features of mathematical
modeling of the process for production of high-viscosity crude oils and natural bitumens using in situ
combustion. Hydrodynamic modeling is increasingly widely used. We demonstrate the importance of
physical simulation on a "combustion tube" apparatus, the results of which are irreplaceable in scaling up
the model to the dimensions of the field.

Key words: in situ combustion, heavy oil, hydrodynamic modeling, THAI.

PA3PABOTKA 5®OEKTHBHOI'O UHI'MBUTOPA COJIEOTJIOXXEHMI HA OCHOBE
OPI'TAHO®OCO®OHOBLIX COEJMHEHNN B BOJJHO-CIIMPTOBOM PACTBOPUTEIJIE

M. A. Bapd)wlomeeel, A. B. T' epacumoel, H. T. Pakunoé’, JI. K. Hypzafmeel, A. B. JIyafceuKuﬁZ,
U U r a6u0ymum3

'Kazanckuit (ITpuBoaxckuit) pepeparbHbIit yHUBEPCHTET,

*PI'Y nedru v raza umenu V. M. I'yOkuHa,

’Ka3aHCKMiT HAlJMOHAABHBII HCCAEAOBATEABCKUI TEXHOAOIUYECKUI YHUBEPCHUTET,
E-mail: mikhail.varfolomeev@kpfu.ru

HccnenoBaHo BIIMSTHHE COOTHOILICHUS oKcHITHIIUACHAN(POCHOHOBOU U
HUTPUIOTPUMETHUI(HOCHOHOBOM KHUCIOT, a TakKe J00aBKH XEJaTHUPYIOIIETO KOMILJIEKCOOOpa3oBaTest
noJmaMuHononuIpupMeTHieHpochoHaTa Ha UHTHOUPOBAHUE COJICOTIOKEHUN B MOJIECIBHOM IIaCTOBOM
Boje. [lokasaHo, 4TO 3aMeHa BOJBl HA BOJHO-CIIUPTOBOHM PACTBOPHUTENH CYHIECTBEHHO ITOHMKACT
TEeMIepaTypy 3acThIBaHUS pPEareHTa, HE OKas3bIBash 3aMETHOTO BIMAHUSA Ha €ro 3(QQeKTHUBHOCTD.
Pazpaboran cocraB, mposBistomuid Tpu  go3upoBke 10-20 wMr/m  BbICOKYyIO 3((PEKTUBHOCTH
MHTUOMPOBAHUS COJICOTIIOKEHHH KapOoHaTa KanbLus, a TAaKXkKe CyIb(paToB Kalnblus U Oapusl.

KiroueBbie cJIoBa: WHTHOUTOP COJICOTJIOKEHUH, opranogoc(poHOBBIC KHCJIOTHI,
nojJuamMuHononudIpupmeTriieHpochoHar, KapOOHAT KaJbIHs, Cyab(aT KaJablus, CylIb(ar 6apus.

We have studied the effect of the ratio of hydroxyethylidene diphosphonic and
nitrilotrimethylphosphonic acids and also polyamino polyether methylene phosphonate chelating agent
additives on scale inhibition in simulated formation water. We show that replacing the water with an
aqueous—alcoholic solvent considerably lowers the pour point of the reagent, without having an



appreciable effect on its effectiveness. We have developed a composition that, when added at 10-20
mg/L, exhibits high effectiveness of scale inhibition for scale composed of calcium carbonate and also
calcium sulfate and barium sulfate.

Key words: scale inhibitor, organophosphonic acids, polyamino polyether methylene phosphonate,
calcium carbonate, calcium sulfate, barium sulfate.



