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OCHOBHbBIE HAITPABJIEHWA COBEPIHEHCTBOBAHWA TEXHOJIOI'MU
IMPON3BOACTBA JU3EJIBHBIX 1 CYJOBbLIX MAJIOBA3KNX TOIIIMB

H. K. Koudpameeal, . O. Kondpameez

"HarjoHaAbHBI MUHEPAAbHO-ChHIPbeBOil yHUBepCHTET « I opHbIit>», . CankT-ITetepbypr,
*0OAO «T'asmpom Hedprb>, 1. Cankr-Ilerepbypr,

rogatchev@mail.ru

VY CcoBepIICHCTBOBAaHHE TEXHOJOTMHA NMPOU3BOACTBA CYIOBBIX JM3EIBHBIX TOIUIMB HAINpaBIIEHO HA
Oonee paMoOHATIBHOE WCIIOJIB30BAHHE TOIIMBHO-Y)HEPIETUYECKUX PECYpPCOB B YCIOBHSX OCTPOTO
neduuuta HeTH, YHUPHUKAIMIO U COKPAILICHUE aCCOPTUMEHTA TOILJIMB, UCIIOJIb3YEMBbIX Ha cyaax ¢uioTa.
OtMmeueHa HEOOXOANMOCTh OPTaHU3ALMH IPOU3BOJICTBA COBPEMEHHBIX BH/IOB TOILUIUB, BHIITYCKAEMBIX I10
NEePeOBbIM TEXHOJOTUSAM, O0ECIIEUMBAIOIIMM IOBBIIICHUE MX KAaueCTBAa M YIyYIIEHHE SKOJIOTUYECKUX
CBOMCTB.

KuroueBble cioBa: Cya0BO€ TOIUIMBO, MAJOBSI3KOE JU3EJIbHOE TOIUIMBO, JIETKHM Ta30MJb,
3KOJIOTHYECKUE CBOMCTBA.

THE MAIN DIRECTIONS OF DIESEL AND LOW-VISCOSITY MARINE FUELS
TECHNOLOGY IMPROVEMENT

N. K. Kondrasheva' and D. O. Kondrashev’
'The University of Mines (Saint-Petersburg),
*JSC «Gazprom neft>, Saint-Petersburg
rogatchev@mail.ru

The improvement of diesel and low-viscosity marine fuels production technologies is aimed at more
rational utilization of fuel and energy sources under conditions of severe oil shortage, as well as at
unifying and shortening the assortment of marine fuel. Also the technology improvements are caused by
the necessity of organizing modern types of the fuels production according to the state-of-art technology,
providing high quality and environmental properties improvement.

Key words: marine fuels, low-viscosity fuel, diesel fuel, light distillate, environmental properties.

KOMIIIEKC TEXHOJIOI' M, OBECTIEUMBAIOINX CHUXEHUE CEBECTOMMOCTH
I[HOAI'OTOBKU HE®THU

AT Muuxaepoel, A. C. T aﬂzoel, P. T. Bazamanwun’
"Umkenepusiit neHTp OAO «TaTHepTh>, I. AABMETbEBCK,
*TarHUIIuedrs, r. Byryasma,

minhaerov@tatneft.ru

CBoiicTBeHHBIE Il HEPTSIHBIX MECTOPOXKICHUI TarapcraHa BbICOKasi OOBOJHEHHOCTb CKBAXHH U
MaccoBO€ NMPHUMEHEHHE PA3IIUYHBIX METOAOB YBEIMYEHUS HePTEOTIAaud, Kak MPaBUIIO, MPUBOASIIUX K
YBEIIMYEHUIO BBIHOCA U3 IIJJaCTa MEXAaHWYECKMX U XHMMHUYECKHX MpHUMecel — CcTaOuiIu3aTopoB
BOJOHE(TAHON SMYJIbCUU, — YCIOKHSIOT MPOLIECCHl MOArOTOBKM HE(TH M OYHCTKY CTOYHBIX Boi. B
JAHHOM CTaThe PacCMOTPEHO HECKOJIBKO 3((EKTUBHBIX TEXHOJOTHH, KOTOpBIE ObUIM pazpaboTaHbl U
BHenpeHbl B OAO «TaTtHeTh» ¥ TTO3BOIMIIA PEUTUTh MPOOJIEMBI Pa3pylIeHUS BOJTOHEDTIHBIX AIMYIIbCHH,
MOBTOPHOTO 00pa30BaHUs CTOMKUX AMYJIbCUI HAa yCTAaHOBKAX MOATOTOBKU HE(PTH, OYMCTKUA CTOYHBIX BOJI.

KuroueBble cioBa: moaroroBka He(TH, YCTaHOBKA MOJATOTOBKH HedTH, 00€3BOKMBaHHUE HE(PTH,
paspyleHre BOJAOHEPTIHBIX IMYIIbCUI, OUUCTKA CTOUYHBIX BOJ.

PACKAGE OF TECHNOLOGIES TO DECREASE COST OF DOWNSTREAM OPERATIONS
Ya. G. Minkhayerovl, A. S. Gayazovl, and R. T. Bagamanshinz



'TATNEFT JSC Engineering Centre (Al'met'evsk),
?TatNIPIneft (Bugul'ma)
minhaerov@tatneft.ru

Tatar oilfields are characterized by high water-cut of well production and wide application of
different enhanced oil recovery methods, which generally results in strengthening of sloughing of fines
and chemical impurities, which are water-oil emulsions stabilizers and also complicate crude oil and
waste water treatment. This paper considers a number of downstream technologies that were developed
and implemented in TATNEFT JSC. The mentioned technologies helped to resolve challenges of water-
oil emulsions breakage, over again formation of stable emulsions at oil treatment units, and also waste
water treatment.

Key words: oil treatment, production facilities, oil dewatering, emulsion breaking, waste water
treatment.

Ob 1CIIOJIb3OBAHNH CBOIMCTB HEHbFOTOHOBCKOM XUJIKOCTU TIPU
IMPEABAPUTEJIBHOU ITOAT'OTOBKE HE®THU

A. A. Xamyxun
HarroHaAbHBIN HCCACAOBATEABCKHI T OMCKHI MOAUTEXHUYECKUI YHUBEPCUTET,
aaxtpu@tpu.ru

[TpeioskeHO UCIIONB30BAaTh CBOMCTBA HEHBIOTOHOBCKON KHUJIKOCTH, YTOOBI CHU3UTh YHOC TSDKEIBIX
yIJIE€BOAOPOAOB B OTXOASIIME Ta3bl Ipu cenapauuud HepTu. ONUcCaH 3alaTeHTOBAaHHBIA CHOCOO
MHOTOCTYNIEHYATONH cemapanuy HePTH, HCHIONB3YIOIUN 3TH CcBOWCTBa. llpeanoxeHHbIH crnocod
BKJIIOYAET OXJAXJICHHE Ta30HePTSIHOM cMecHu myTeM [JOoOaBJIEeHUs XOJOJHOM BOABI, YTOOBI
JHMCTIEPTUPOBaHHAs HEPTh CTaja HEHBIOTOHOBCKOH JKMAKOCTHIO B CIUIOIIHOW BogHOW ¢aze. B
HOCJEYIOIUX Cernaparopax TEMIIEPATypy MOCTENEHHO YBEIMUYUBAIOT, J00ABISAS HAIPETYIO BOAY, YTOOBI
He(THh BEPHYNIACh B COCTOSIHUE HBIOTOHOBCKOM KHJIKOCTH.

KuoueBrble cjioBa: HeTh, ra3, HCHHIOTOHOBCKAS KHUIKOCTh, MHOTOCTYIIEHYATas cermapanus, yHOC,
OTXOJIAIIME Ta3bl, MOATOTOBKA HE(PTH.

TOWARDS USE OF NON-NEWTONIAN LIQUID PROPERTIES DURING PRELIMINARY
OIL TREATMENT

A. A. Khamukhin
National Research Tomsk Polytechnic University
aaxtpu@tpu.ru

Using non-Newtonian liquid properties for decreasing heavy hydrocarbons carry-over into off gases
during oil separation was proposed. Patented method of multistage oil separation, utilizing these
properties, has been described. Proposed method comprise cooling of gas-oil mixture through cooled
water addition in order to turn oil into non-Newtonian fluid and to disperse it in the aqueous phase. Oil
get back Newtonian properties through progressively addition of heated water in the subsequent
separators.

Key words: oil, gas, non-Newtonian fluid, multistage separation, carry-over, off gases, oil
treatment.

HOBBI CITOCOB ITOBBIIIEHU ST KAUECTBA JIU3EJIBHOI'O TOITJIMBA
Je. A. Bappoy

Axenepeitmn Umkunupunr Ata (Beankobpuranmus),

info@genengs.com



[IpennoxxeH HOBBIA CMOCOO TMONMYYSHHsS] TOBAPHOTO JAM3EIBHOTO TOIUIMBA W3 MPSMOTOHHBIX
BBICOKOCEPHHCTBIX NU3EIbHBIX (Dpakuuii MyTeM HMX OYHUCTKH OT CEpaoOpraHMYeCKHX U apOMaTUYECKUX
COCIMHEHUH C MCIOJIb30BAHHEM KOMOWHUPOBAHHOTO METOJA, COYETAIOIIEro B ce0e CEPHOKUCIOTHYIO U
HKCTPAKIIMOHHYIO TEXHOJIOTMH OYUCTKH.

KroueBnle ciioBa: ANU3CIBHOC TOIIJIMBO, OUUCTKA, CCPOCOACPKAIIUC COCANHCHU S, CCPHAA KHUCJIOTA.

NEW WAY TO IMPROVE DIESEL FUEL QUALITY
Jonathan A. Barrow

Generation Engineering Ltd

info@genengs.com

A new way has been proposed for obtaining commercial diesel fuel from straight-run high-sulfur
diesel oil cuts, by way of refining them from organic sulfur compounds and aromatic compounds with the
use of the method combining sulfuric acid refining and solvent refining techniques.

Key words: fuel oil, refining, sulfuric acid, sulfur compounds.

COBPEMEHHbIE ACITEKTbI [IPUMEHEHU S ITPOMBIIIJIEHHOM ®PAKIINA
PU®OPMUHI'A BEH3UHA

C. E. lllynaka
Poccuiickuit XUMUKO-TeXHOAOTHYeCKUM yHuBepcureT uM. A. M. Menpeaeesa,
ofrolovik@rambler.ru

Cnenan 0030p METOJIOB pa3ieieHHs TPOMBIUICHHON (Ppakiuu pudopmuHra 6ensuHa. Mccnenosan
MPOLIECC KUAKO(DA3HOTO OKUCICHUS KCHIONBbHOW (ppakiny KaTaauTHUECKOTO puopMHHTa KHUCIOPOIOM
BO3/yXa B NMPHUCYTCTBUU KOOAIBTMApraHIIEBOTO Karanu3aropa. VcciemoBaHue KUHETHKH MPOBOIWINA B
PCaKTOpPC CMCUICHUA TICPUOAUYCCKOrO ﬂeﬁCTBHH. HOJ’Iy‘-ICHLI JaHHBIC O BO3MOXKHOCTU IIOJTYy4YCHUA
MOHOKapOOHOBBIX aJTKUJIAPOMATHYCCKUX KUCIIOT.

KiroueBbie cjioBa: pudopMuHr, ppaxius, peKTudukanus, sxuaKodasHoe OKUCIeHNE, OPTOKCHIIOIN,
MapaKCcHiIoi, KOOaIbT, MapraHell, OpTOTOIYHIIOBAsE KUCIIOTA, ApAaTOIyHIOBasi KHCIIOTA.

CURRENT ASPECTS OF INDUSTRIAL REFORMATE FRACTION UTILIZATION
S. E. Shuljaka

D. Mendeleyev University of Chemical Technology of Russia

ofrolovik@rambler.ru

The overview of methods of reformate fraction separation is presented. The process of aerobic
liquid-phase oxidation of reformate xylene fraction, catalyzed by cobalt stearate and manganese stearate,
was investigated. The kinetics investigations were carried out in a batch reactor. The data were obtained
on the possibility of alkylaromatic monocarboxylic acids producing.

Key words: reforming, fraction, distillation, liquid phase oxidation, orthoxylene, paraxylene,
cobalt, manganese, o-toluic acid, p-toluic acid.

YJIYUIIEHUE TEPMOOKHUCIUTEIBHOM XAPAKTEPUCTUKU JU3EJIBHBIX TOIJIUB C
oMo b0 501POB BUILIMHAJIBHBIX TMKAPBOHOBBIX KUCJIOT

M. A. Mameowvapos, @. X. Anuesa, C. @. Axmedoekosa, H. A. /[>icasadosa,

WucrutyT Heprexmmudeckux nporeccos uM F0. I'. Mamepasnesa HAH Azepb6aiipkaHa,

fatma-aliyeva@rambler.ru



HccnenmoBaHa  TEPMOOKUCIHUTENbHAS ~ CTA0MIBHOCTh  CIOXKHBIX  JUA(UPOB  BUIMHAIBHBIX
nuKapOoHOBBIX KucIOT. Merogom MUWK-cnektpockonuu wH3ydeH MEXaHU3M AaHTHUOKUCIUTEIHLHOTO
JEUCTBUS CIOXKHBIX AUI(PHUPOB. YCTAHOBICHO IMOBBIMICHUE OKUCIUTENHHOW CTAOMIBHOCTH IU3EIHHBIX
TOIUIUB B MPUCYTCTBHM HOBBIX AHTUOKUCIUTENBHBIX TPUCAAOK HAa OCHOBE CHMMETPUYHBIX U
HECUMMETPUYHBIX CIIOKHBIX U3(PHUPOB BUIIMHAIBHBIX JUKAPOOHOBBIX KHCIIOT.

KawueBbie cJI0Ba: TEPMOOKHCITUTEbHAS CTaOMIIbHOCTD, JT3EIIbHOC TOILTHBO,
ocagKoo0pa3oBaHHUe.

VICINAL DICARBOXYLIC ACIDS ESTERS FOR IMPROVING OF THERMAL-OXIDATIVE
STABILITY OF DIESEL FUELS

M. A. Mamed'jarov, F. H. Alieva, S. F. Ahmedbekova, and N. A. Dzhavadova

Institute of Petrochemical Processes named after Yu. G. Mamedaliyev
fatma-aliyeva@rambler.ru

Thermal-oxidative stability of vicinal dicarboxylic acids esters has been investigated. Mechanism of
diesters antioxidant effect has been studied by IR spectroscopy. An increase of oxidative stability of
diesel fuels was established in the presence of new antioxidants on the basis of symmetrical and
unsymmetrical vicinal dicarboxylic acids diesters.

Key words: thermal-oxidative stability, diesel fuel, sediment formation.

MULIEJUIAPHASA CTPYKTYPA U DOOPEKTUBHOCTD BhICOKOIIEJIOYHBIX
AJIKMJIICAJIMITAIIATOB

1 1 2
JI. II. Kymysoea', H. M. 3ep3esa’, H. H. Cywiko
'O00 «HoBoxy#ibblmeBcKuii 3aBOA MACEA H IPHCAAOK>,
*HMucTuryT bnoopranmdeckoit xumun u Hedprexumun HAH Yipannsi,

NinaNick@ukr.net

HccnenoBansl coctaB, PU3NKO-XUMUYECKHUE CBOMCTBA, MULIEIUIAPHAS CTPYKTYpa MPOMBINIICHHBIX
BBICOKOILIEJIOUHBIX AJTKWJICAUIMIMIATHBIX TpucagoK. [IpoBeseH comoCTaBUTENbHBIH aHAIN3 CTPOEHUS
npucaaku Jlerepcon-300 mpousBoactea OO0 «H3MII» ¢ 3apybexxHbM aHamoroM — mpucaakoit C 9375
npousBojacTBa Gupmbl Infineum, orenena sddexTuBHOCTs WX AeiicTBusA. [lo HaHHBIM MalOyrioBOM
penTreHorpadyu MUIEIUIBI 00€HX MPUCATIOK COCTOAT M3 KapOOHATHBIX SAEP, MOKPHITHIX aJICOPOIIMOHHOMN
obonoukoil  camuiuiata  Kambims. Ilpucagka  Jlerepcon-300  cOCTOMT H3  MOHOIMCIIEPCHBIX
IUIOTHOYMAKOBaHHBIX MHLET pasmMepoM 4,0 HM U XapakTepU3yeTcs ONTUMAIBHBIM CTPOCHHEM.
[Ipucagxka C 9375 — w3 mukporereporeHHbIx Mumen (5,05-5,58 HM) u mmeeT Oolsiee MUCTIEPCHYIO
(medextryr0) crpykrypy. CrnemoBarensHo, Jlerepcon-300 arperatuBHO cTaOwibHa B Maciax W Oosee
s dexTuBHa, ueM mpucaaka C 9375.

KuroueBble c€j10Ba: BBICOKOILIEIOYHBIE QIKWJICAIMUIMIATHBIE TPUCAJAKUA, MHULEIIbI, COCTaB,
CTPYKTYypa, PEHTIT€HOCTPYKTYPHBI METO/I aHAJIN3a, MaJOYIJIOBOE PACCEUBAHUE JTyUeil.

MICELLAR STRUCTURE AND EFFICIENCY OF HIGH BASIC ALKYL SALICYLATES
L. P. Kutuzoval, 1. M. Zerzeval, and N. N. Sushko’

"Novokuibyshevsk Oils and Additives Plant,

*Institute of Bioorganic Chemistry and Petrochemistry of National Academy of Sciences of Ukraine
NinaNick@ukr.net

The composition, physico-chemical properties and micellar structure of industrial alkyl salicylate
high basic additives has been studied. Comparative analysis of the structure of Detersol-300, produced in
Russia, and its foreign analogue C 9375 (Infineum) was performed in reference to their efficiency.
According to the small-angle X-ray scattering data, micelles of both additives consist of carbonate cores,



coated by calcium salicylate adsorption membrane. Additive Detersol-300 consists of packed
monodisperse micelles in size 4.0 nm and characterized by an optimal structure. Additive C 9375 consists
of micro-heterogeneous micelles in size 5.05-5.58 nm, has a more dispersed (defective) structure.
Therefore, Detersol-300 demonstrates higher aggregative stability in oils and efficiency, than C 9375.

Key words: alkyl salicylate high basic additives, micelle, X-ray diffraction, small-angle X-ray
scattering.

COPBLIMOHHBIE CBONCTBA CYJIbOOKATUOHUTOB HA OCHOBE AC®AJIbTEHOB
TSKEJION HEOTU

M. P. ZHAxyoos, Il. H. Ipaznos, I. Ill. Ycmanosa, C. I. AHkyooea, B. T. Heanos,
3. JI. I'ozonaweunu

WucruryT opranndeckoit u pusudeckort xumun uM. A. E. Ap6ysosa KHI] PAH,
yakubovmr@mail.ru

[Tokazano, 4YTO MaKCHUMaJIbHBIC 3HAYCHHsI CTAaTHYECKOW OOMEHHOW eMKocTH (2,36 MIIKB/T)
IPOSIBIISIIOT ac(haabTeHOBBIE CYIb(POKATHOHUTHI, TOJTYUEHHbIE 00pabOoTKON achaibTeHOB TXKEN0ol HehTH
AmanbynHCKOro MectopoxaeHus 20-KpaTHbIM U30BITKOM 94%-HOi cepHOM KUCIOTHI IPU TEMIIepaType
100°C B Teuenue 2 4. JlanHble acalbTEHOBBIE CYIb()OKATHOHUTHI 00J1a1al0T COPOLIMOHHON €MKOCTHIO
6osee 10 Mr/r Mo OTHOIIEHHUIO K KaTMOHaM coJjiei skectkoct: Mg u Ca, — 1 ~ 30 MI/T o OTHOIIEHUIO K
KaToHaM Tspkenbix MetauioB: Mn (II), Ni (II), Cu (II), Zn (II), Fe (III); mo oTHOmeHuto k katnony Cd
(II) nannas BenuunHa coctasisieT 51,0 mr/r. [lomydeHnHble Cyab(OKaTHOHUTHI MOTYT HCIIOJIB30BATHCS KaK
MEPCIIEKTUBHBIE JOCTYIHbIE aICOPOCHTHI AJI1 OUUCTKU BOBI.

KiroueBble cioBa: Cyinb(pOKaTHOHUTHL, COPOIIMOHHAS €MKOCThb, ac(ajbTeHbl, TsKenas He(Th,
KaTHOHBI METAJUIOB.

SORBTION PROPERTIES OF SULFOCATIONITES OBTAINED FROM HEAVY
PETROLEUM ASPHALTENES

M. R. Yakubov, P. I. Gryaznov, G. Sh. Usmanova, S. G. Yakubova, V. T. Ivanov,
and E. L. Gogolashvili

A. E. Arbuzov Institute of Organic and Physical Chemistry of Kazan Scientific Center of Russian Academy
of Sciences

yakubovmr@mail.ru

Sulfocationites with exchange capacity of 2.36 mg-eq/g and sorption capacity >10 mg/g for Mg (II)
and Ca (II), ~ 30 mg/g for Mn (II), Ni (II), Cu (II), Zn (II), Fe (III) and 51 mg/g for Cd (II) were obtained
by treatment with sulfuric acid of Ashal’cha heavy petroleum asphaltenes. This process was carried out
using 20-fold excess of 94% sulfuric acid at 100°C for 2 hours. The obtained sulfocationites can be
perspective low-cost effective adsorbents for water treatment processes.

Key words: sulfocationite, sorption capacity, asphaltenes, heavy oil, metal cations.

U3YYEHUE ITPOLECCOB TPEHUA 1 USHAIIIMBAHUA CMA3BIBAEMbBIX
METAJJIMYECKHUX [TIOBEPXHOCTEH ITPU ITPUMEHEHNU ITPOTHBON3HOCHDbIX
MATHUTHBIX ITPUCA TOK

A. IL. Ilepexpecmos, A. A. Kneikanoea, H. H. I'yyceenko
ACTPaX&HCKI/II;I rocyAap CTBEHHBIN TeXHUYECKUN yHI/IBepCI/ITeT,
papl1943@rambler.ru

B cratbe MNPUBOAATCA OCHOBBI MOCTPOCHUA CICHHUAJIBHBIX MOI[GJIGﬁ, OMUCBIBAKOIHX MPOUCCCHI
M3HAIIMBAHUS CMA3aHHBIX METAJUIMYECKUX MOBEPXHOCTEH B YCIOBUSIX BO3/IEHCTBHUS HAa TPHUOOIOrHYECKOE
COMMPSKCHUC BHCIIHCTO MATHUTHOI'O ITOJIA. OnuceIBaroTCst MO,Z[I/Iq)I/IKaLII/II/I HpOTHBOHSHOCHOﬁ npucaakKu
Ha OCHOBE MAarHeTUTa HOBOI'O MOKOJICHUSI M PE3YyJbTaThl €€ UcnbITaHui Ha MammHe CMT-1. Pe3ynbTaThl



OKCIICPUMCHTAJIbHBIX I/ICC.HGI[OBaHI/Iﬁ Harjis1IHO TMOKAa3bIBAOT 3aBUCUMOCTDL CHJIBI TPCHUA MCKAY ABYMS
CMa3aHHBIMHU IMOBCPXHOCTAMHU OT BEJIMYMHBI HAMAarHM4MBAaHUS aKTHUBHBIX YaCTHUII ITPHUCAJIKHU.

KiroueBble c¢jioBa: CMa3aHHBEIC METAJJIMYCCKHC MOBCPXHOCTHU, MNPOTUBOHU3HOCHAA IIPpUCAIKA,
KOSpUOUTHBHAA CHUJIa, TU3CJIIBHOC TOIIJIMBO, CMA304YHOC MACJI0, YITIEBOAOPOAHBIC CMAa304YHbBIC MaTCpHaJbl.

STUDY ON FRICTION AND WEAR OF LUBRICATED METAL SURFACES UNDER
APPLICATION OF ANTI-WEAR MAGNETIC ADDITIVES

A. P. Perekrestov, A. A. Klykanova, and I. N. Guzhvenko
Astrakhan State Technical University
papl943@rambler.ru

The article considers fundamentals of models development, describing wear processes of lubricated
metal surfaces under external magnetic field action on tribological interface. Variants of new generation
anti-wear additive on the basis of magnetite are characterized, and results of its testing on SMT-1
machine are described. The experimental results illustrate the correlation of friction force between two
lubricated surfaces and magnetization value of the additive active particles.

Key words: lubricated metal surfaces, anti-wear additive, coercive force, diesel fuel, lubricating oil,
hydrocarbon lubricants.

B3AUMOJIEMCTBUE CJIAHLIEBBIX OTJIOXKEHMIT C KAPBOHU3UPOBAHHON BOJION
1 JUOKCUJIOM VTJIEPOJIA

A. 11 Cemeuoel, 3. C. 3al<up032, . C. Kaumod’
'PI'Y Hedrr n rasa um. 1. M. I'y6xuHa,

*MucruryT npobaem HedTu 1 raza PAH,
semyonovanton@mail.ru

B crarbe nmpuBOAATCS pe3yNbTaThl TAOOPATOPHBIX IKCIIEPUMEHTOB IO B3aUMOJICHCTBUIO CIIAHIIEBOM
MOpPOAbI ¢ KapOOHU3UPOBAHHOW BOAOW U JUOKCUIOM yIiiepoja. DKCIEPUMEHThI POJUKTOBAHbI UACSIMU
OounochepHOl KOHIIEMIMU TeHe3Hca YrieBoAopo0B. OHHM BBHIMOTHEHBI B CTATUYECKOM M JTMHAMUYECKOM
pexXuMax MpH pa3HbIX JABICHUIX U TEMIIEPATypaXx.

KiroueBble cjioBa: cliaHell, BOJIOPO, YIIEBOIOPOAbI, TeHe3uc He(hTH U Tasza, JUOKCH] Yriepoaa,
CTaTUYECKHE U JUHAMUYECKUE JTJaOOPATOPHBIE IKCIIEPUMEHTHI.

INTERACTION OF SHALE DEPOSITS WITH CARBONATED WATER AND CARBON
DIOXIDE

A. P. Semenovl, Je. S. Zakirovz, and D. S. Klimov*

'Gubkin Russian State University of Oil and Gas,

*Institute of Oil and Gas Problems, Russian Academy of Sciences
semyonovanton@mail.ru

The article presents the results of the laboratory experiments on interaction of shale rock with
carbonated water and carbon dioxide. The experiments dictated by the ideas of biosphere concept of
hydrocarbons genesis. The experiments performed in static and dynamic modes at different pressures and
temperatures.

Key words: oil shale, hydrogen, hydrocarbons, genesis oil and gas, carbon dioxide, static and
dynamic laboratory experiments.



IMAPOANHAMNYECKOE MOJEJIMPOBAHWE TUHAMUKY USMEHEHUA
OUJIbTPAIIMOHHBIX CBONCTB OKOJIOCKBAKMHHOHM 30HbBI ITPU IIEPBUYHOM
BCKPBITUHN 1 OUUCTKE CKBAXXWHBI C OTKPBITBIM CTBOJIOM

A. A. Maxapoeal, . H. Muxaﬁﬂoez, B. B. Illlako’

'PI'Y Hedrr n rasa um. 1. M. I'y6xuHa,

*MOCKOBCKHIT Hay4HO-UCCAeAOBaTeAbckuil eHTp llarombepxe,
anastasya_makarova@bk.ru

B pabore paccMoTpeHa 4HCICHHAsh MOJETh OKOJOCKBOXMHHON 30HBI IUIACTA, BKIJIFOYAIOIIAS
IUHAMUKY pPOCTa BHEIIHEH (MIBTPALMOHHOW KOpPKM U  (POpMHUpOBaHUS/yHaleHUsT BHYTpPEHHEH
(UIBTPAIMOHHOW KOPKHU (30HA KOJIbMATAIl|H), TPOHUKHOBEHUE B TUTacT (puiibTpaTa OypoBOro pacTBOpaA,
a TaKKe MHUTPALMI0 MEJIKOJUCIIEPCHBIX MPUPOJHBIX YacTUI, U3MEHEHHE CMAayMBAaEMOCTH MOPOJbl U
Kanmuisipabie 3GQexTol. [IpuBoaaTcs pe3yabTaThl YHCICHHOTO MOJCIUPOBAHUS JHHAMUKA H3MCHEHUS
CBOWCTB OKOJIOCKB&KMHHOM 30HBI NPH YyYeTe YKa3aHHBIX MIPOIECCOB B XoJe OypeHUs U OCBOCHUS
CKBa)XHMHBI. [IMHaMUKa OYMCTKH OKOJOCKBaXMHHOM 30HBI IJIaCTa MCCIEOBaHA HA MOJICIBHOM IpUMeEpe
OCBOCHHS CKBAKUHBI, KOT1a OypOBOMl pacTBOp B CTBOJIE 3aMEIICH 0ojiee JIETKOH KUIKOCTBIO U MPUTOK
BBI3BIBACTCSI CO3J]AHMEM JICTIPECCHU Ha TUIACT. B craThe HET MPUBS3KM K KOHKPETHOMY IPAKTHYCCKOMY
IPUMEPY C YUETOM JECHCTBUS BceX (PaKTOPOB OJJHOBPEMEHHO.

KirueBble cJI0Ba: OKOJOCKBOKWHHAs 30HA, IOTEPH OypOBOTO pacTBOpa, KOJIbMaTAIHs,
BHYTPEHHSAA (PUIbTPALIMOHHAS KOPKA, CKUH-(DAaKTOP, MUTPALIMsl MEJIKOJUCIIEPCHBIX YaCTHIl, KalMJUIIPHOE
pacopmupoBaHue, N3BMEHEHHE CMAaYUBACMOCTH.

HYDRODYNAMIC SIMULATIONS OF DYNAMICS OF NEAR-WELLBORE ZONE
PROPERTIES DURING DRILLING AND CLEANUP PROCEDURES FOR OPEN-HOLE WELL

A. A. Makarova', D. N. Mikhailov’, and V. V. Shako’
'Gubkin Russian State University of Oil and Gas,
*Schlumberger Moscow Research
anastasya_makarova@bk.ru

The processes that occur during the construction of wells have significant and often irreversible
effects on the properties of near-wellbore zone. During drilling and completion, mud filtrate and different
mud components (particles, clay, polymers and etc.) invade into the near-wellbore zone of the reservoir
due to the ‘over-balance’ pressure and interact with the reservoir fluids and rock-forming minerals. The
interactions between fluid and rock-fluid can be accompanied with wettability alteration, deposition of
sediment and mobilization, migration, and retention of fine particles in porous matrix and etc. During
well production, invaded components can be partially removed from formation and properties of near-
wellbore zone can be improved. Dynamic of these processes depends on physical and chemical properties
of pores, drilling mud and flow velocity and etc. In this paper, we consider a numerical model of
formation damage, which includes generation of the internal mud cake, invasion of the drilling mud, also
fines migration, wettability alteration and capillary imbibition. The simulation results of damage zone
properties dynamic due to different processes in near-wellbore zone and of influence for well cleanup are
reported.

Key words: near-wellbore area, mud losses, clogging, internal mud cake, skin-factor, fines
migration, capillary imbibition, wettability change.
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