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C. U. leecnukoel, M. IO. R'unwmoel, K U ’Iepubuueez, B. A. Buuoxypoel, E. U I/Ieanoel, M.
C. Komenes'

'PT'Y nedprr uraza um. 1. M. I'yOkuna,

*3A0 «ITpomxaraaus>

E-mail: kilyanov@mail.ru

BE30TXOJHAS CBC-TEXHOJIOT'UA ITPOU3BOACTBA KATAJIM3ATOPOB
I'MaAPOOYUCTKHU

PaGora mocesmeHa ucnonb3oBannto CBC-TexHOIOTMH 7S TONYYEeHHS BBICOKOA((HEKTHBHBIX
KaTaJu3aToOpoB T'HAPOOYMCTKH AU3ENbHOrO ToruMBa. [lodydaemble KaTanu3aTtopbl —Osaromaps
0COOCHHOCTSIM C(HOPMHPOBAHHOW TPH BBICOKUX TEMIIEpaTypax CTPYKTYPhl AKTHUBHBIX KpPUCTAJLTUTOB
MOTYT HCIOJb30BaThCs Kak Oe3 HOcUTeNe, TaKk U B CMECH C TpPAaJUIUOHHBIMU (HOPMOBAHHBIMU
Karagu3aTopaMud Ha HOCHUTENsX. O(PPEeKTUBHOCTH CHUHTE3UPOBAHHBIX KATAIM3aTOPOB MPEBBIIIACT
3¢ PeKTUBHOCTD TpaguIMoOHHOTO Karaimu3atopa ['O-70 B HECKOIBKO pa3, obOecreurBas OCTaTOYHOE
conepxaHue cepbl Ha ypoBHe 30-35 mis . ITokasaHo, 4To B MPOLECCE CHUHTE3€ KaTaau3aTopa B
TepmorieHTpudyre mpu neperpyske 80g mpoucxoauT oOpa3oBaHHE HamOoJiee ONTUMAaIbHOMN
HAaHOCTPYKTYPUPOBAHHOW  CHCTEMBI, OTIMYAIOUIelics Haubojee pa3BUTOM  IOBEPXHOCTBIO W,
COOTBETCTBEHHO, MAKCUMAJIbHBIM KOJIMYECTBOM AKTHUBHBIX KaTaJIUTHUYECKUX LEHTPOB. DTO 0OecreunBaeT
MaKCUMAaJIbHYIO CTETIEHb 00ECCEPUBAHHUS CBHIPbSL.

KuarwueBble ci10Ba: THAPOOYUCTKA, CAMOPACTIPOCTPAHSIOMIMNCA BBICOKOTEMIIEPATYPHBIM CUHTE3,
HHTEpMETAUINIHBIE CIIIaBbl, HAHOCTPYKTYpa KaTajanu3aropa, yAelabHas HOBEPXHOCTD.

This work is dedicated to application of self-propagating high-temperature synthesis (SHS)
technology for production of highly effective diesel fuel hydrofining catalysts. These catalysts, because of
the peculiarities of the structure of the active components formed at high temperatures, can be used both
without supports and in blend with conventionally formed catalysts on supports. The synthesized catalysts
are several times more effective than conventional GO-70 catalysts and keep the residual sulfur content at
the 30-35 ppm level. It is shown that a maximally optimal nanostructured system distinguished by a
highly developed surface and, consequently, maximum number of active catalysis centers is formed in the
catalyst synthesis process in a thermocentrifuge at an excess load of 80g. This ensures maximum
desulfurization of the feedstock.

Key words: hydrofining, self-propagating high-temperature synthesis, intermetallic alloys, catalyst
nanostructure, specific surface.

I. H. I'ypoanos, M. A. Mameodwvapos, @. A. Kynu-3aoe

WucruryT Heprexummdeckux mpoueccos uM. 10. I'. Mamepaanesa HAH Aszepb6aripxana

E-mail: lala-2746@rambler.ru

CHUHTE3 U UCCJIEJOBAHUE B KAYECTBE CMA304YHbIX MACEJI CJIOXKHBIX
JNSOHUPOB 1,2-TUMETUIOJIHUKIIOT'EKC-4-EHA

CuHTE3UpOBaH psAJ CIOXKHBIX 3GHUPOB |,2-TUMETUIONIUKIOTEKC-4-eHa ¢ anu(aTudecKuMu
MOHOKapOOHOBbIMU KkucinoTaMu Cs—Coy, a Takke ¢ CHHTETHYECKHMMH >KUpHBIMU Kuciaoramu Cs—Co.
HccnenoBanbl (GU3MKO-XUMUYECKHE U IKCILTyaTAl[MOHHBIE CBOWCTBA ITHX COCIUHEHUWH, HEKOTOpHIC U3
HUX TIPEIJIOKEHBI B KAU€CTBE OCHOBBI MAJIOBSI3KMX CMAa30YHBIX Macell.

KirueBble cjioBa: cMa3ouHble Macia, 3(UPHl IUKIWYECKUX JHUOJIOB, HKCIUTyaTallMOHHBIC
CBOWCTBAa, TEPMOOKHUCIUTENbHAsI CTa0MJIBHOCTb, CMa3bIBAIOIIME XapaKTEPUCTUKU, THIPUPOBAHHbBIE
3(UpBI, PEOIOTUYECKHE CBOUCTBA.

Several diesters of 1,2-dimethyl cyclohex-4-ene with C4—Cy aliphatic monocarboxylic acids and
with Cs—Cq synthetic fatty acids are synthesized. The physicochemical and performance properties of
these compounds are studied and some of them are proposed as the parent for getting low-viscosity
lubricating oils.



Key words: lubricating oils, esters of cyclic diols, performance properties, thermooxidative
stability, lubricating properties, hydrogenated esters, rheological properties.

U. C. 3asanunckasn, /I. B. Yuonc, IO. II. Acvan

Kyb6aHcKuit rocyAapCTBeHHBII TexHOAOTHYecKuit yausepcurer (T. KpacHoaap)
E-mail: zavalinskaya@mail.ru

M3MEHEHUE CBOVCTB HE®TSIHBIX ®PAKIIMI ITPU JIASEPHOM BO3JENCTBUN

HccnenoBaHo BO3AECHCTBHE MAJIOMOLIHBIX JIA3€pOB HAa WMHIWBHIYaJbHBIE YIIIEBOAOPOIBl H
O0eH3MHOBYIO (pakuuio. M3ydyeH cocTaB MOIy4aeMbIX MPOIYKTOB, M MPEUIOKEHA CXeMa IMpeBpalleHuit
yIJI€BOAOPOAOB. BBIABIEHO, YTO MAaKCHMANbHBIM APQEKT TOCTUraeTcsl MPU JIa3epHOM BO3JEHCTBUU HA
YIJIEBOJOPOAHBIE CMECH CIIOKHOIO cocTaBa. IIpeMMyIleCTBEHHBIM MEXaHM3M IIPEBPAILlCHU —
panukanbHbI. OCHOBHBIE HAIIPaBJICHHs NPEBPALEHUI YIJIEBOJOPOIOB — CTPYKTYpHAas M30MepHU3anus,
LUKJIA3AUs, B MEHBIIIECH CTEIIEHU KPEKUHT U IErUAPUPOBAHUE.

KuroueBble ciioBa: nazepHoe o0aydeHue, yriaeBoaopoabl, OCH3UHOBas (PpaKIfusi.

Action of low-powered laser on individual hydrocarbons and gasoline fraction is investigated. The
composition of the derived products is studied and a hydrocarbon conversion scheme is proposed. It is
shown that the effect is the maximum if hydrocarbon mixtures of a complex composition are exposed to
laser. The primary conversion mechanism is radical. The major directions of hydrocarbon conversions are
structural isomerization, cylization, and, to a lesser extent, cracking and dehydrogenation.

Key words: laser exposure, hydrocarbons, gasoline fraction.

M. B. Kupzouna, 3. /I. Heanuuna, U. M. /lonzanos, H. B. Yexanues, A. B. Kpasyoe , ®an @y

HarmonaabHbI HCccAeAOBAaTEABCKHI T OMCKHI IOAUTEXHUYE CKUIA YHUBEPCUTET

E-mail: mkirgina@gmail.com

KOMIIBIOTEPHA ITPOT'PAMMA JJIS1 OIITUMU3ALINU ITPOLIECCA
KOMITAYHJINPOBAHIA BBICOKOOKTAHOBBIX BEH3MHOB

Wznoxena MCTOJHKA pacdCTa OKTAHOBBIX YHUCCII TOBAPHBIX 6€H3HHOB C YUYCTOM HMHTCHCHUBHOCTHU
MEXMOJICKYJISIPHBIX ~ B3aMMOJICHCTBHI ~ KOMIIOHEHTOB CMECH W  MeXaHH3Ma  B3aUMOJICHCTBUS
AHTHJICTOHAIIMOHHBIX TPUCAZOK ¢ yriaeBomopoiamu. Ha ocHoBe pa3paboTaHHBIX MOJENel co3daHa
KOMITBIOTEpHAsI TIpOorpaMMa ISl ONITUMU3AINH TPOIIECCa MPUTOTOBJICHUSI BBICOKOOKTAHOBBIX OCH3WHOB.
HporpaMMa MO3BOJIACT ONCPATUBHO W TOUHO OIPCACIIATL ONTHUMAJIBHOC COOTHOIICHUC KOMIIOHCHTOB,
oOecrieunBaroIee TOJYYCHHE TOBAPHBIX  OCH3WHOB, COOTBETCTBYIOIIMX BCEM TpPEOOBaHUSM
HOPMATUBHBIX NTOKYMCHTOB.

KiroueBble cjioBa: KOMIIAYHAUPOBAHUE, OKTAHOBOC 4YUCIIO, HHHOHBHBIﬁ MOMCHT, MaTEMAaTHYCCKOC
MOZACIIMPOBAHUC, 66H31/IH, KOMIIBIOTCPHAA MOACIINPYIOIIAad CUCTCMA.

A procedure for calculating octane numbers of commercial gasolines with due regard for the
intensity of interactions between molecules of blend components and the mechanism of interaction of
antiknock additives with hydrocarbons is elaborated. Based of the models developed, a computer program
is created for optimizing the high-octane gasoline producing process. The program allows quick and
precise determination of the optimum ratio of components, which ensures production of commercial
gasolines that meet all the requirements of the normative documents.

Key words: compounding, octane number, dipole moment, numerical simulation, gasoline,
computer simulating system.



b. Il. Tymanan, H. H. Ilempyxuna, K. O. Annozynosa

PI'Y He¢tu v rasa um. M. M. I'ybxuna

E-mail: petnati@mail.ru

YCTOMYNBOCTH ®PAKIUIN ACDAJIIbTEHOB HE®TU B MOJIEJIbHBIX
YIJIEBOAOPOJHBIX CUCTEMAX

UccnenoBano BIMsIHUE CUHTETUYECKMX M TOpupoaHbix I[IAB Ha yCTOWYHMBOCTH pPacTBOpPOB
acanpTeHoB amanbuynHckoid HedTu (Tarapcran) B Tomyose. IlpeanokeH MexaHH3M B3aUMOCHCTBUS
ITAB ¢ paznuyHO# CTPYKTYpOH MOJIEKYJbl ¢ ac(habTeHOBBIMU arperaTamMu M BIMsiHUE CTPYKTypbl [IAB
Ha €ro NOBEJCHHWE KaK MHruouropa win uHunmaropa ¢uoxymsauuu. Ilokazano, 4to 3¢ (eKTUBHOCTH
MHTHOUTOPOB paszfMyHa MPH BBEACHWU UX B PACTBOPHI IIHUPOKOW (pakuuu acgaibTeHOB, PacTBOPHI
acanbTeHoB Al u A2. OnucaHo BIUSHHE CTPYKTYPHl QJIKHJIBHOW YacTH MOJIEKYJBI OM0/100aBKH Ha ee
¢ exTuBHOCTh Kak WHTHOWUTOpa Quiokymsiuu. OOHApYKEHO 3HauuTelbHOE (B 3 pas3a) MOBBIMICHUE
YCTOMUMBOCTH pacTBOpoB achanbTeHoB Al npu BBeleHHH HEPTSIHOTO napaduHa U OTCYTCTBHE JaHHOTO
a¢ddexra B pacTBOpax achasbTeHOB A2 W IMUPOKOW (pakimu. YCTaHOBJICHO, YTO YYBCTBUTEIBHOCTH
acampTeHoB Al K BBeneHMIO mapaguHa ompeaensercs HU30BITKOM —IeTposieHoro  3¢wupa,
MCIOJIb30BAHHOTO ISl BBIACTICHUS IIUPOKON (Ppakuuu acanbTeHOB: HAJMYME B COCTaBe ac(aibTEeHOB
Al MMMOOMIM30BAHHBIX CMOJ OKAa3bIBAeT 3HAUMTEIFHOE BIUSHHE HAa HW3MEHEHHE YCTOHYHMBOCTHU
pacTBOopoB acanbTeHOB Al mpu BBeneHUH rapaduHa.

KuroueBble ciioBa: acanbTeH, «apXHrenar», «KKOHTUHEHT», Onogo0aBka, mapaduH, GIOKYIIAIINS.

The effect of synthetic and natural surfactants on the stability of solutions of asphaltenes of
Ashal’cha crude oil (Tatarstan) in toluene is studied. The mechanism of interaction of the surfactant
having various molecular structures with asphaltene aggregates is proposed and the effect of the
surfactant structure on the behavior of the surfactant as a flocculation inhibitor or initiator is studied. It is
shown that the effectiveness of the inhibitors differ when they are added to solutions of wide asphaltene
fraction and solutions of Al and A2 asphaltenes. The effect of the structure of the alkyl part of the
bioadditive molecule on its effectiveness as a flocculation inhibitor is described. It is found that the
stability of Al asphaltene solutions increases markedly (threefold) upon addition of crude oil wax and
that this effect is absent in solutions of A2 asphaltenes and wide fraction. It is proved that the sensitivity
of Al asphaltenes to addition of wax is determined by the excess of petroleum ether used for separation
of wide asphaltene fraction: presence of immobilized resins in Al asphaltenes produces a significant
effect on the change in stability of A1 asphaltene solutions upon addition of wax.

Key words: asphaltne, archipelago, continent, bioadditive, wax, flocculation.

Ban Bonwod', Xyan l[uﬁyl, Xyan l[3yub1, Ilan l[yaubz, Dy ll3ynb2, Ban (Denxyuz

!China University of Petroleum (Beijing, China),

*The Erlian Filial of Petrochina Huabei Oilfield Company China National Petroleum Corporation
(Xilinhot, China)

E-mail: huang gi-vu@sina.com

NCCJIENOBAHUE OTJIOXKEHUM [TAPA®UHA B TPYBOITPOBOJIAX, TIOJIBEPI AEMbIX
CE30HHOU YHUCTKE

st TpyOOIPOBO/IOB, TPAHCIIOPTHPYIOLTUX napaduHUCTYIO He(Th, paszpaboTana
MoJIysMIupuieckad MOJCIb HAKOIIJIICHUA OTJIOKCHUN Hapa(bI/IHa, MMOo3BOJidomas pacCYUThIBATH
pacrpeneieHue OTJIOKEHUH 10 JUTMHE TPYOONpOBOJa B pa3HbIe MEPUONBI Toja, a TaKKe HAXOIHTh
TOJIINHUHY OTJIOKCHHUH Ha CTECHKE nepea MmpoBCACHUCM OICpallui OYUCTKH. Ha ocuoBe »THX JAaHHBIX
pPEKOMEH/IOBaHA MpOrpaMMa CE30HHOW OYHCTKH TpyOorpoBoaa. C MENbl0 BBIYUCICHUS KOJIHYECTBA
OTJIIOKEHUN TapaduHa, yJalseMbIX MPU OYHCTKE TPYOONpPOBOJAa B pealbHBIX YCIOBHSX, a TAKXKE IS
MPOBEPKH MOJETH pa3padoTaH JKCIEPUMEHTAIBHBIA METOJ, 3aKJIIOYAIOIIUKCS B  ONpEIeICHUU
TEeMIIEpaTyphl reieo0pa3zoBaHus 3arps3HEHHON OTIIOKECHUSIME HEQTH Briepeau ckpedka. [To Temmeparype
resieo0pa3oBaHus ONpenessieTcs cojaepkanue napaduna B HeQTH.



KiawueBble ciaoBa: mnapapuHucras He(dTb, CE30HHAs OYHCTKa TPyOOINpPOBOAA, OTJIOKECHHUS
napadurHa, TeMIiepaTypa reieoopa3oBaHusl.

Waxy crude oil pipeline is pigged periodically to scrape the adhered wax deposit from the pipe wall
and remove it from the pipeline. If the wax deposition on the pipe wall is not too severe and the change in
the pipeline throughput due to wax deposition in winter is not much, a pigging operation in winter is
inadvisable because a “paraffin blockage” may occur during pigging due to a lower operation
temperature. In the case where the crude oil is piped at ambient temperature in summer and then the wax
deposit on the pipe wall accumulated during winter is eroded by the oil flow, seasonal pigging of this
pipeline is advisable. The pipeline should be pigged during high temperature periods in summer rather
than in winter. A semi-empirical wax deposition model developed by our laboratory is used to predict the
wax deposit distribution along the pipeline in different seasons and the volume of pre-pigging deposit on
the pipe wall, and a seasonal pigging program is recommended. An experimental method consisting in
determination of gel point of wax-contaminated oil ahead of the pig is developed to calculate the volume
of wax deposits removed by pipeline pigging operation in actual field conditions to test the model. The
wax content in the crude oil is determined from the gel point. The relative discrepancy between the
predicted and the field experimental pigging operation data is 12.3%.

Key words: waxy crude oil, seasonal pipeline pigging, wax deposition, gel point of wax-
contaminated oil ahead of pig.

Ju qul, Ban Anv’, Ban llzyanb3 , Jloy ‘I.mynmun{ Cy T ao’

'Chang’an University (Xi’an),

2Chengdu University of Technology (Chengdu),

3Chuanging Oilfield Company (Chengdu),

“Engineering Technology Research Institute in Sinopec North China Petroleum Bureau (Zhengzhou)

E-mail: wangyanwangwang@126.com

3AKOHOMEPHOCTHU ®UNJIBTPALIUN METAHA YT'OJIBHBIX IIJTACTOB B
PA3BETBJIEHHBIE CKBAXKMHBI

BoisiBrensl mpeumyiiecTBa J0ObIYM MeTaHa YrOJbHBIX IUIACTOB OypeHHEM Ppa3BETBJICHHBIX
TOPU3OHTANIBHBIX CKBOXHH IO CPaBHEHUIO C BepTUKAIbHBIMH. lccienoBanbl 3aKOHOMEPHOCTH
¢buabTpauu MeTaHa B MHOT'OCTBOJIbHBIE CKBa)KUHBI. [loydeHbl TeOpeTUYeCKne OCHOBBI ISl CO3AAHMUS
MPOrpaMMbl pa3pabOTKH IJ1acTa U IPOrHO3UPOBAHMS TUHAMUKU JOOBIYM METaHa.

KiroueBble cj10Ba: METaH YTOJBHBIX IIACTOB, MHOTOCTBOJIbHAS CKBR)KHWHA, YCTAHOBHBIIASCS
dbunpTparmsi.

Coalbed methane generally refers to the gas absorbed in the coal matrix. Advantages of coalbed
methane extraction by drilling multi-branched horizontal wells over vertical wells are shown. The
mechanisms of methane seepage into multilateral wells are studied. The theoretical principles for creating
a bed development program and predicting methane extraction dynamics are formulated.

Key words: coalbed methane, multilateral well, steady seepage.
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MATEMATHUYECKOE MOJEJIMPOBAHUWE MULIEJIUIAPHO-ITOJIMMEPHOTI'O
3ABOJHEHUA



[TpemioskeHa MareMaTHyecKasi MOZETb MHIIEIUIPHO-TIOIMMEPHOTO 3aBOJHEHUS Ui Tpexda3zHou
LIECTUKOMIIOHEHTHOM CHCTEMBI. MOZEIb y4YWTBIBAECT PA3JIM4YHBIC SBICHUSA, IPUCYILHE 3aBOJHCHMIO,
BIMsiHUE B3aumojeiictBuii [IAB u monmumepa Ha BSI3KOCTb, ITOBEPXHOCTHOE HATSIKEHHE U aJICOPOLIHUIO.
CmonenupoBaHO TMOBEAECHUE pa3iMuHbIX cmeced monuMmepa u [TIAB, xapakTepusyrommxcsi B3auMHbBIM
IIPUTSDKEHUEM, OTTAJIKMBAaHUEM U HE B3aUMOJICHCTBYIOLIUX IpYyr ¢ Apyrom. MccienoBaHo BiMsiHUE Ha
3 (HEKTUBHOCTh 3aBOAHEHUS 00bEMa HarHETaeMOro PacTBOpa, CKOPOCTH HAarHETaHWsI M KOHIEHTPALUU
nonumepa. B nenom, yuer B3ammoneiictBus [IAB u monumepa oGecrieunBaeT Oosbliiee COOTBETCTBUE
MaTEMaTHYECKON MOJENIH TPOMBICIIOBBIM JaHHBIM.

KiaroueBnle ciioBa: MULCIUTIPHO-TIOJIMMEPHOC 3aBOJHCHUC, B3aWMMHOC IPUTAKCHUC, B3aUMHOC
OTTAJIKUBAHHUEC, MATEMATHYCCKOEC MOJCIUPOBAHUC.

Surfactant-polymer flooding is currently of increasing interest and importance due to high oil prices
and the need for increasing oil production. Numerous studies have shown that interactions between
surfactant and polymer can have a great impact on the displacement performance of surfactant-polymer
flooding. Nevertheless, none of the available commercial numerical simulators can account for the impact
of the interactions. In this work, we propose a mathematical model of surfactant-polymer flooding for a
three-phase six-component system, which takes account of various phenomena intrinsic to flooding and
the influence of surfactant-polymer interactions on the viscosity, surface tension, and adsorption. The
behavior of various polymer-surfactant blends characterized by mutual attraction, repulsion, and non-
interaction is simulated. The influence of the volume of injected solution, injection rate, and polymer
concentration on the flooding efficiency is studied. In summary, the new numerical surfactantpolymer
interaction simulation technique developed in this work could enhance the degree of matching between
mathematical model and field practice.

Key words: surfactant-polymer flooding, mutual attraction, mutual repulsion, mathematical
models, numerical simulation.
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MOZJAEJIMPOBAHUE I'NNTYINEHU A I'N'TYBOKOBOAHBIX CKBAKMH

C yderoM ocoOeHHOCTeH menb()oBOro OypeHHs TEOPETHUECKH HCCIEIOBaHA M CMOJCITHpPOBAaHA
TCXHOJIOTHA TIIYIICHHUA Tda30BbIX CKBAKHH. CO3IL3_H8. JUHaAMHU4YECKass MOACJIb IIBYX(paSHOFO TCUCHUA OJIA
pacuera MUHIMAaJIbHO HEOOXOIUMBIX pacxoja U 00beMa pacTBOpa JUIs TIYIICHUS U BPEMEHH TITYIICHHUS.

KiaioueBnble cioBa: F.Hy6OKOBO,Z[HaH CKBa’)KMHA, TITyICHUC, JUHAMUYCCKAss MOJCIIb ,Z[Bqu)aSHOFO
TCUYCHHS, PAaCTBOP AJIA I''TYHICHUS CKBaA>XKUHBI.

With the steady increase in energy demand, dwindling of oil and gas resources on the ground, and
advancement of oil and gas exploration technology search for oil and gas in deep water has become the
future trend. An important guarantee of safe deep-water drilling is scientific and effective well control
technology. Although a variety of well killing methods is known at present, the design specific for deep-
water well killing is lacking. In this work, the well killing technology is theoretically studied and modeled
taking account of the special aspects of shelf drilling. A dynamic model of a two-phase flow is built to
calculate the minimally required killing fluid flow rate and volume and the killing time.

Key words: deep-water killer well, well killing, transient two-phase flow model, well killing fluid,
kill fluid density, kill fluid flow rate
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NCCIENOBAHME BO3MOXHOCTH UCIIOJIb3OBAHIA A30THOM ITEHEI ]I BOPHBBI
C ITPOPBIBOM BO/IbI B INTACTAX C KPAEBOM BOJIOU

DKCIepUMEHTAIBHO UCCIIEJOBAHO BIMSHUE KOHIEHTPALUW pacTBOpa MEHOOOPa3yIOLIero areHra,
MNPOHUIACMOCTH, Ta30KUJAKOCTHOTO OTHOIICHUA U He(bTeHaCBIH_IeHHOCTI/I Ha IIOBCACHUC a30THOU IICHBI
MpyU HM3O0JISIIMU  KpaeBOM Boabl. Ha maremaTmyeckoil Monenu IUlacTa C KpaeBOW BOJOW H3ydeHa
3G HEKTUBHOCTH OOPHOBI C TIOCTYIUIEHUEM BOJIBI C MMOMOIIBIO 3aKaYKH MEHBI B TOPU3OHTAIBHYIO WIH TPU
BEpPTUKAIbHbIE CKBaXUHBL. Kak TMOKa3bIBalOT pe3ylbTaThl MOJEIMPOBAHUS, HArHETaHHE II€HbI B
TOPHU30HTAJIIBHYIO CKBAXXUHY IIO3BOJISICT 3HAYUTCIBHO YBCJINYHUTDH HC(I)T@OTI[&‘-IY n CHU3UTH
OOBOJIHEHHOCTb, TOTJla KaK HarHeTaHWe TeHbl B BEpPTUKAJIbHbIE CKBAKUHBI 0€3pe3yNIbTaTHO.
OntuMusupoBansl Tpu  (akTopa, 3HAUUTEIBHO BIMAIONME HAa  PE3yJbTaThl  IKCIUTyaTalluu
MecTopokaeHus. [loOaBneHne K MOJEeNHU BBHICOKOIPOHMIIAEMOT0 MPOIUIACTKa J0Ka3ai0 MPUMEHUMOCTb
MIPEITIOKEHHOTO CIIoco0a pa3paboTKH MECTOPOKICHUS K HEOTHOPOIHBIM KOJUIEKTOpaM.

KuroueBblie ci10Ba: a30THas TeHa, TIACTHI ¢ KPaeBOW BOJIOHM, TOPU30OHTAIbHAS CKBa)KHHA, (PaKTOP
CONMPOTUBJICHMU, OpTOFOHaJIBHBII;'I I1JIaH.

Edge water invasion is one of the biggest impediments to edge water reservoir development, for it
could cause a sharp increase of watercut and markedly shorten the life of production wells. So edge water
invasion control is a key to building such reservoirs. Foaming agents are used for this purpose. In this
work, the influence of foaming agent concentration, permeability, gas/liquid ratio, and oil saturation on
the behavior of nitrogen foam for isolating edge water is studied experimentally. The effectiveness of
water invasion control by injecting foam into one horizontal and three vertical wells is studied using an
edge water reservoir model. Modeling results show that foam injection into horizontal well increases oil
recovery and reduce water invasion substantially, whereas foam injection into vertical well is ineffective.
The three referred factors markedly affecting oil field development are optimized. Addition to the model
of a high-permeability band in the water invasion zone proved the suitability of the proposed oil field
development method for heterogeneous reservoirs. The simulation results show that foam can smooth the
water invasion profile and enhance oil recovery substantially.

Key words: nitrogen foam, edge water reservoir, horizontal well, resistance factor, numerical
simulation, orthogonal design.
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OYUCTKA CTOYHBIX BOJI OT HE®TEITPOAYKTOB U ®EHOJIA
KOMIIO3NIIMOHHBIMU COPEEHTAMU B IMHAMMWYECKHNX VCJIOBUAX

CopOnroHHasi OYMCTKA CTOYHBIX BOJ SBJISETCA OJAHUM U3 HambOosee S()PEKTHUBHBIX METOIOB
OYUCTKH OT HE(PTENPOAYKTOB M OpPraHWYeCKHX 3arps3Huteneid. Ilpu HCHoiab30BaHMU MOPUCTOTO
¢droporuiacta B KaueCcTBE COPOCHTA JIOCTHTAeTCs BBICOKAs CTEIICHb OYMCTKH TPH JICTKOH pereHepariu
copOenta. B Hacrosmelr pabore u3 mopucroro (roporviacta M aKTHUBUPOBAHHOTO YIJISl IHOJIYYEHBI
KOMITO3UITMOHHBIE COPOCHTHI, HCCIICIOBaHBl WX (UIBTPAIMOHHBIC CBOWCTBA 110 OTHOIICHUIO K
yraesogopoaaM u (eHosly CTOuHBIX BoA. IlomydeHHble COpOEHTBI OTIMYAOTCS Oojiee BBICOKOU
COpPOIIMOHHOW EMKOCTBhIO IO (EHOTy JO0 IPOCKOKa IO CPABHCHHIO C AaKTUBUPOBAHHBIM YTJIEM.
CopOuMoHHass €MKOCTh MO (EHONy JHMHEHHO 3aBHCHUT OT COJEpXKaHUS YISl B KOMIO3HIIMOHHOM
copOeHTe, YIIIEBOIOPOIbI COPOUPYIOTCS U YIJIeM, U TIOPUCTHIM (dToporuiacToM. BaxkHoe mpenmyIecTBo
KOMITO3UIITMOHHBIX COp6€HTOB Hala YTJICM — BO3MOXHOCTH MHOFOKpaTHOﬁ pereHepauHH.

KnioueBble cj10Ba: CTOYHBIE BOABI, OMYJBCHS, KOMIIO3HUIMOHHBIA CcOpOeHT, copOuus,
aKTUBUPOBAHHBIN yroib, peHos, PToporiact.



Sorption cleaning of wastewaters is one of the most efficient methods of cleaning from oil products
and organic contaminants. A high degree of cleaning with easy regeneration of the sorbent is achieved
when porous fluoroplastic is used as the sorbent. In this work, we obtained from porous fluoroplastic and
activated carbon composite sorbents and studied their filtration properties with respect to wastewater
hydrocarbons and phenol. The obtained sorbents possess higher phenol sorption capacity until
breakthrough than activated carbon. The phenol sorption capacity depends linearly on the carbon content
in the composite sorbent, and the hydrocarbons are sorbed by both carbon and porous fluoroplastic. An
important advantage of the composite sorbents over activated carbon is that they can be regenerated
repeatedly.

Key words: wastewaters, emulsion, composite sorbent, sorption, activated carbon, phenol,
fluoroplastic.



