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OB30P ITPUMEHEHUA I''TMKOJIEU [TPU JOBBIYE HE®TU U 'A3A

A. B. Bpukoel, C. B. nyoeepxoez, A. H. Mapkuuz

'®uanaa kommnanun «Caxaaun Ounepaxu MuBecrmenT Kommanu Ata.>» B 1. I0xHO0-CaxasuHck,

2I/IHCTI/ITyT xumun ABO PAH, r. BaapuBocTok

svs28@ich.dvo.ru

PaccmoTpensl OCHOBHBIE 00J1aCTH MPUMEHEHHS TIWKOJeH Mpu A00bde HeGTH U ra3za. O000meHb
OCHOBHBIE TIPOOJIEMBI, BO3HHUKAIOIIUE MPH HUCIOIb30BAHWU BOIHO-TIUKOJIEBBIX CUCTEM NPH J0OBIYE
Heptn U raza. IlokazaHo, 4YTO OCHOBHBIMH TNPUYMHAMHM BO3ZHMKAIONIMX OCJOKHEHUH SIBIISIOTCS
OKHUCJICHUE, NECTPYKIUS U TMOJNMMEpPU3alUs TIUKOJICH, MPHUBEACHBI BEPOATHBIE MEXaHU3MBI OSTHUX

nporieccoB. [Ipenyoxkensl 00MMe peKOMEHIAIMN 110 MPEJOTBPAMICHUIO JECTPYKIIMU U TMTOJTUMEPU3AINN
TJIMKOJIEH B CHCTEMaX, UCTIONB3YEMBIX MpU J00bYe HeTH U Ta3a.

KuroueBble ci1oBa: rinkonu, 100b649a HeTH U Ta3a, OKUCICHUE, IECTPYKITUS, TOTMMEPU3AITHS.

APPLICATION OF GLYCOLS IN THE PROCESSES OF OIL AND GAS PRODUCTION
A. V. Brikov', S. V. Sukhoverkhov’, and A. N. Markin®

'Sakhalin Energy Investment Company, Ltd., Yuzhno-Sakhalinsk Branch,

*Institute of Chemistry, FEB RAS

svs28@ich.dvo.ru

The main fields of application of glycols in the processes of oil and gas production are considered.
The common problems arising during the utilization of water-glycol systems at oil and gas production are
generalized. It is shown that the main causes of the problems observed are oxidation, destruction, and
polymerization of the glycols. The presumable mechanisms of these processes are given. The article
provides general guidelines for the prevention of destruction and polymerization of the glycols in the
glycol systems used in the processes of oil and gas production.

Key words: glycols, oil and gas production, oxidation, destruction, polymerization.

OB30P METOAOB BOPbEBI C TMIPATOOBPA3OBAHUEM CTAPOI'O 1 HOBOI'O
ITOKOJIEHUA

1I. A. IHuyep
TroMeHCKuUI rOCYAQpCTBEHHbIN HePTera3oBbIil YHUBEPCUTET
tsitsero@gmail.com

B cratbe paccMOTpeHBl Kak YK€ HW3BECTHbIE, TaK U HOBBIE METOAbl OOpbOBI ¢
ruaparoodbpazoBanueM. K MeTogaM cTaporo MOKOJIEHHUS MOXHO OTHECTH Oe3peareHTHbIe METO[HI,
IPUMEHEHHE MHTHOUTOPOB MPOLUIOrO MOKOJEHUs (TePMOJAMHAMHUYECKUX), KOTOPhIE JAaBHO M3BECTHBI B
Haleil crpaHe. B cBs3u ¢ yBenmMueHHEM TEMIIOB J00bIYM Ta3a B ciexyromme 10-15 nmeT B ceBepHBIX
permoHax Poccum, npeaBuanTCs HHTEHCHU(UKaLMi OOBEMOB MNOTPEeOIEHUS METaHojla B KadyecTBE
uHTHONTOpa TUApaTooOpasoBaHus. [loToMy BOMpOC COKpalleHHs pacxoja MeTaHoja Ha Ta30BbIX
IIPOMBICIIaX BaK€H C TOUKH 3pEHMsI HE TOJIBKO SKOHOMHUKH, HO M 3Kosoruu. I[IpuBeneH o0630p u aHanus
HOBOT'O BUJA HU3KOJO3WPOBAHHBIX MHIMOUTOPOB, a TaKKe€ OMOMHTHOMWTOPOB, KOTOPHIC MO3BOJIAIOT HE
TOJIBKO COKPaTHTh 00bEMBI MOTPEOICHUSI METAHOJIA, HO M B ONPEAEICHHBIX YCIOBUIX OTKA3aThCsl OT €ro
HCIIOJIb30BaHUS.

KuroueBble ciioBa: ras, ruipat, UHTHOUTOP.

REVIEW OF OLD AND NEW GENERATION METHODS FOR HYDRATE FORMATION
CONTROL

P. A. Tsitser
Tyumen State Oil and Gas University



tsitsero@gmail.com

This article examines the previously known and new methods for hydrate formation control.
Nonchemical methods, old generation inhibitors (thermodynamic), well known in Russia, can be
classified as old generation methods. According to the future increase of gas production rate in the next
10-15 years in the northern regions of Russia, consumption of methanol as a hydrate inhibitor is expected
to increase. That is why the problem of reducing methanol consumption at gas fields is important not only
in terms of economy, but also for environmental safety. A review and analysis of a new type of low-dose
inhibitors, as well as bioinhibitors is presented in the article. The named inhibitors provide methanol
consumption reducing, and furthermore allow to give up using it under certain specific conditions.

Key words: natural gas, hydrate, inhibitor.

TEXHOJIOTMYECKHUE ITPOLIECCHI OUNCTKUN HE®TECOJAEPXAIINX CTOYHBLIX BOJ1
E. A. Makcumos, B. H. Bacunves

FOsxH0-Ypaabckuil rocypapcrBeHHsbIi yauBepcuter (1. Yeasbunck)

maksimov50@mail.ru

[IpennoxeHbl HOBbIE KOHCTPYKIIMH YCTAHOBOK sl cOOpa HETENPOAYKTOB C OBEPXHOCTH BOAHBIX
O0BEKTOB, JUISI HEUTpATU3aIllUU aBApUHHBIX BRIOPOCOB HE(DTEPOIYKTOB MIPH WX TPAHCIIOPTUPOBAHHH 1O
JTHY €CTECTBEHHBIX aKBaTOPUI C MOMOIIbIO MOJIBOAHOTIO TPYOOIIPOBOA, a TAK)KE YCTAHOBOK JJISI OUUCTKH
He(TecoepKalNX CTOYHBIX BOJ MPOMBINUICHHBIX Mpennpustuii. [lpuBeneHo omucanue padOTHI
o0opynoBaHusi AN JIOOYUCTKH He(pTecoAepKalluX CTOYHBIX BOJ, BKJIIOYaloIero B  cels
ANMEKTPOGIOTATOPEl C HEOAHOPOJIHBIM DIIEKTPUUYECKHM IIOJIEM, C aBTOMAaTHYECKHM PETYIHPOBAHHEM
IJIOTHOCTHU TOKA, C IBYMsI KaMepaMH.

KiaroueBble cjioBa: ouncTka HedTecomepiKalluX CTOYHBIX BOJ, OYHCTKA MOBEPXHOCTH BOIHBIX
00BEKTOB, aBapHusl MOJIBOTHOTO TPYOOIIPOBOA, IMEKTPO(IOTATOPHI.

TECHNOLOGICAL PROCESSES FOR OILY WASTEWATER TREATMENT
E. A. Maksimov and V. 1. Vasil'ev

South Ural State University (Chelyabinsk)

maksimovSO@mail.ru

New designs of units are offered for petroleum products collection from water surface, for
neutralization of emergency releases of petroleum products from subwater pipelines, and also for oily
wastewater treatment at industrial facilities. Operation of equipment for oily wastewater polishing
treatment is described, including electric flotators with nonuniform electric field, automatic current
density control and two chambers.

Key words: oily wastewater treatment, water surface treatment of petroleum, accident on subwater
pipeline, electric flotator.

COCTAB JIMCTUJUISATHBIX ®PAKIINN HU3KOTEMIIEPATYPHOI'O KPEKMHI' A
O30HNMPOBAHHOI'O MA3VYTA

H. M. ﬂuxmepoeal, Joue. A60J1apuH2

'®AY «25 I'ocHNU xummorosorun Muno6oponst Poccun>

*MOCKOBCKHI1 FOCYAQPCTBEHHBII YHUBEPCUTET TOHKIX XUMIYECKHX TEXHOAOT i1 M. M.B. AomoHOCOBa
alyamurashkina@gmail.com

Metonamu UK-cnekTpockonmuu M Macc-CHEKTPOMETPUHM HM3Yy4Y€Hbl COCTaBbl JAUCTUIUISTHBIX
¢dpakumii H.k.—180°C, 250-480°C, BBIZCICHHBIX W3 Ma3yTa, MOJBEPTHYTOIO O30HOJU3Y M TEPMOJIHU3Y
(180°C). ITokazano, uto ¢ yriyonaenueM creneHu o3o0HupoBanus (2—20 r O3 /Kr) Bce KOMIOHEHTHI Ma3yTa
MO/IBEPraloTCsl XMMHUYECKUM IMPEBPALIEHUSIM B XOJI€ HHU3KOTEMIIEPaTypHOro KpekuHra. OTmeudeHo



NpOTeKaHWE peakluil NPOTOHUPOBAHMA JBOMHBIX CBsi3ed B apeHax, [HMKIKW3alUU OJIeUHOB,
JNETUIPUPOBAHMS, JCATKWIINPOBAHNSA, NECTPYKLUU Ha(TEHOBBIX L[UKJIOB, pacnana
BaHAIWIMOP(GUPHHOBBIX KOMIUIEKCOB, PACKPHITHE IMKJIOB MOJIMLIUKIMYECKUX apeHOB. 3aBHCUMOCTH
M3MEHEHMsI COCTaBa IUCTWUIATHBIX (pakIMi OT yOEJBHOIO pPacxoAa 030HA HOCAT AKCTPEMATIbHBIN
XapakTep, 4TO CBA3AHO C NEPECTPOMKON JUCIIEPCHOU CTPYKTYphI Ma3yTa.

KuawueBble ci10Ba: 030HOJIU3, TEPMOJIU3, TPYHIIOBOM YIJIEBOJOPOAHBIN cocTaB, o30HUIbI, MK-
CHEKTPOCKOIHUS, MaCC-CIIEKTPOMETPHSI, Ma3yT.

COMPOSITION OF DISTILLATE FRACTIONS OBTAINED AT LOW-TEMPERATURE
CRACKING OF OZONATED ATMOSPHERIC RESIDUE

N. M. Lihterova' and J. Abolarin®
'25th State Scientific Research Institute of Chemmotology,

*Lomonosov Moscow State University of Fine Chemical Technologies
alyamurashkina@gmail.com

Composition of distillate fractions i.b.p.—180 °C and 250-480°C, recovered from atmospheric
residue, subjected to ozonolysis and thermolysis (180°C), is studied by IR-spectroscopy and mass-
spectrometry. It is shown that all components of the atmospheric residue undergo reactions during low-
temperature cracking with increasing of ozonation degree (2-20 g O3/kg). Protonation reactions of double
bonds in arenes, cyclization of olefins, dehydrogenation, dealkylation, destruction of naphthenic rings,
decay of vanadyl porphyrin complexes, disclosure of polycyclic arenes were noted. The relationship
between composition of the distillate fractions and the specific consumption of ozone has extreme nature,
which is due to restructuring of atmospheric residue dispersed structure.

Key words: ozonolysis, thermolysis, SARA composition, ozonides, IR-spectroscopy, mass-
spectrometry, atmospheric residue.

TIEPCITIEKTUBHBIN KATAJIM3ATOP HA OCHOBE TIPOMOTUPOBAHHBIX ®EPPUTOB
JUIA TIEPEPABOTKU OTXOJAIINX I'A30B HA ITPUMEPE I[TPOLIECCA ®UIIEPA — TPOIIIIIA

A. 1O. Ilempos, H. B. Heghéoosa, C. A. Cunuyun, A. H. Muxaiiiuuenxko

Poccuiickuii XuMHKO-TeXHOAOrHYeCKuM yHuBepcuTeT uM. A. 1. Menpeaeepa
antony.petrov@gmail.com

PazpaboTanHble aBTOpaMU CIOXHOIPOMOTHPOBAHHBIE KEJIE300KCUIHBIC KaTaIU3aTOPhl YCHEIIHO
UCIIBITaHbl HAa OIBITHO-IIPOMBILIJICHHOW YCTAaHOBKE B IIPOLECCE CHHTE3a aMMMaka. Pesynbrarsl 3TOrO
WCCIEAOBAHUS JOIOJHAIOT paHee IOJYYEHHBIE JJaHHbIE O KaTaIUTHYECKOM OKHCIEHHMM MOHOKCHAA
yriaepoja 0 JUOKCUIA MO «CyXOMY» CHOcoOy. YTOUHEHO BIHMSHHME YCIOBUI CHHTE3a Ha IOBBILICHHE
YACIBHOW  TOBEPXHOCTH  KaTajau3aropa, HCCIEJOBAaHO  B3aWUMHOE  BIIMSHUE  KOMIIOHEHTOB
beppuTOCOAEepKALINX TBEPABIX PACTBOPOB BHEJPEHUS.

KiroueBble cjioBa: KaTaJMTHUeCcKas KOHBEPCHs, MOHOKCHJ yriepoja, aMMHak, (eppwur,
JETOKCUKAIIUS, CIIOKHBIE OKCHJIBI IEPEXOAHBIX METANIOB, KOHTPOJIUPYEMbIN TEPMOJIN3, IIMOBBIE T'a3bl.

PERSPECTIVE CATALYST ON THE BASIS OF PROMOTED FERRITES FOR OFF GAS
CONVERSION TAKING FISCHER — TROPSCH PROCESS AS AN EXAMPLE

A. Ju. Petrov, N. V. Nefjodova, S. A. Sinitsin, and A. 1. Mihajlichenko
D. Mendeleyev University of Chemical Technology of Russia
antony.petrov@gmail.com

In addition to previous data on catalytic «dry» oxidation of carbon monoxide to dioxide, multiple-
promoted iron oxide catalysts have been developed and successfully tested at the pilot plant in the process
of ammonia synthesis. Effect of catalyst synthesis conditions on the increase of specific surface area was
specified. Cross-effect of the components of ferrite-containing interstitial solid solutions was investigated.



Key words: catalytic conversion, carbon monoxide, ammonia, ferrite, detoxication, complex oxides
of transition metals, controlled thermolysis, flue gas.

HAHECEHHBIE I'ETEPOIIOJIMKMCJIOTBI, MOJJUPULIMPOBAHHBIE IOBABKAMU
IUIATHUHBI, KAK KATAJIM3ATOPBLI PEAKIIM N30MEPU3AIINUN »-I'EITTAHA

M. A. bvixoeckuii, O. B. Yoanosa, 3. T. ®ammaxoesa, /I. Il. Illawkun, B. H. Kopuax

Wucrutyr xumndeckont ¢pusuku uM. H. H. Cemenosa PAH
mark@polymer.chph.ras.ru

UccnepoBana peakuusi uM30MepU3allMM H-TENTaHa B TeMmiepaTypHoM uHtepBaie 150-350°C.
KaramuzaTopamu ciyxunu rerepornoaukuciors! (I'TIK), HaHeceHHBIE HAa OKCHA TUTaHA, o, O B Y-OKCHIBI
ATIOMHUHHUS, CUIMKarels U 1eonut ZSM-5, moauduinmpoBanubsie qo6aBkamu miaTuabl 0,5%. IlokazaHo,
yto nipu HaHeceHuu ['TIK Ha okcuj antOMUHUA MEPBBIM HAHECEHHBINM CIOW HE NMPUHHUMAET y4acTus B
KaTaJln3e BCIEICTBHE MPOYHOH ajcopoumu mim yactuunoro paspymenus ['TIK. Ha okcune Turana rakoi
a¢pdext He HaOmomaercs, u Karaautudeckue cBoicTBa [TIK mposBIAOTCS TNpPH HAHECEHHH HX
MuHUMaNbHOTO (5%) wonuuectBa. Paznuume B moBeaenuu [TIK npu nanecenun Ha Al,O3 u TiO,
OOBSICHEHBI DPa3IMUYMEeM B CHJIE OCHOBHBIX IeHTpoB moBepxHocTH Al,O3; u TiO,. Karamutuueckas
aKTUBHOCTH 00pa3noB ¢ HaHeceHHBIMU [ TIK U mimaTuHbBI comocTaBieHa ¢ KaTATHTHYECKON aKTHBHOCTHIO
oOpasnioB ¢ HaHeceHHOW TutatuHOW. [loka3zaHo, yto HaHecenue [TIK mnpuBOAMT K TOHMXEHHIO
ONTUMAJIBHOM TemIiiepatypsl nzoMepusanuu 10 120—150°C npu coxpaHeHUH BbIX0Ja U CEJIEKTUBHOCTH.

KaroueBnie cJioBa: I‘eTepOFGHHHﬁ Karajius, nzomMcepuszanus, H-ICIITad, HaHCCCHHBIC
reTCpOIOJINKHUCIIOTHI.

SUPPORTED HETEROPOLY ACIDS, MODIFIED BY PLATINUM ADDITIVES, AS n-
HEPTANE ISOMERIZATION CATALYSTS

M. Ja. Byhovskij, O. V. Udalova, Z. T. Fattahova, D. P. Shashkin, and V. N. Korchak

Semenov Institute of Chemical Physics, RAS
mark@polymer.chph.ras.ru

n-Heptane isomerization was studied in the temperature range 150-350°C. The reaction was
catalyzed by heteropoly acids, supported on titanium oxide, a, 6 u y-Al,O3, silica gel and ZSM-5 zeolite,
modified by 0,5% platinum. It is shown, that the first layer of heteropoly acids, supported on Al,O3, do
not take part in catalysis since strong adsorption or partial damage of heteropoly acids. This effect is not
observed on titanium oxide, and the catalytic properties of heteropoly acids appear when the minimal
amount (5%) of heteropoly acids is supported on titanium oxide. The differences in the performance of
heteropoly acids supported on Al,O3 u TiO; can be explained by difference in the strength of basic sites
of Al,O3 u TiO, surface. The catalysts’ samples with supported heteropoly acids and platinum were
compared by catalytic activity with the samples with only platinum supported. It is demonstrated, that
supporting heteropoly acids on the catalyst provides decrease of optimal isomerization temperature to
120-150°C while isomerizate yield and the process selectivity are constant.

Key words: heterogeneous catalysis, isomerization, n-heptane, supported heteropoly acids.

I/ICCJIEI[OBAHI/IEMKATAJII/ITI/I‘IECKOI\/JI AKTUBHOCTHU UMMOBHUJIM30BAHHbBIX
MOHHBIX )KMJIKOCTEU B PEAKIIMU U3OMEPU3ALIMU #-T'EKCAHA

HU. B. Manuxkos, H. C. 3asanunckas, 0. II. Acvan
KY63HCKI/Iﬁ FOCYAapCTBEHHbIﬁ TEXHOAOTHYECKUI yHI/IBepCI/ITeT
ilyamalikov@inbox.ru

B pabote mpoBeneHbl MCClIEOBAHUS M30MEPHU3AlMKM H-TEKCaHAa Ha KAaTaJUTUYECKOM KOMILICKCE,
COCTOSIIIIEM W3 IIEOJIMTCOACPIKAIIETO HOCHUTEIS M MMMOOWIM30BAHHONW Ha €ro MOBEPXHOCTH HOHHOM
KUIKOCTH (TPUATHWIIAMHHA THAPOXJIOPHI — XJOpUI amoMuHus). JlaHHas cucTeMa B KadyecTBe



KaTaJIn3aTOpa U30MEPU3aLUK YIIIE€BOAOPOAOB UMEET Psifl IPEUMYIIECTB IEpel HOHHBIMU KUIKOCTSIMHU B
YUCTOM BUJE.

KiroueBble cji0oBa: n30Mepu3anusi, MOHHBIC >KHIKOCTH, UMMOOWIH3AIMS, EOIUTCOIEPKAIIHIA
HOCUTEND.

STUDY ON CATALYTIC ACTIVITY OF IMMOBILIZED IONIC LIQUIDS IN n-HEXANE
ISOMERIZATION REACTION

L. V. Malikov, 1. S. Zavalinskaja, and Ju. P. Jas'jan
Kuban State Technological University
ilyamalikov@inbox.ru

The present work studies n-hexane isomerization on the catalytic complex consisting of a zeolite
support and ionic liquid, triethylamine hydrochloride — aluminum chloride, immobilized on a zeolite
surface. This catalytic system has several advantages over the free ionic liquids as a catalyst for
hydrocarbons isomerization.

Key words: isomerization, ionic liquids, immobilization, zeolite support.

IMPUEMUCTOCTD K ITPUCAJIKAM U PAITMOHAJIBHBIE ITYTH NCITIOJIb3OBAHUA
BOCCTAHOBJIEHHBIX MACEJI

JL Cmanbxoecm/, B. A. /Iopozoquucmmz, . A. qudKOKZ, b.II. T 0HK0H02082, E. K. BaKmeHZ
1000 «POCA-1»,

*PI'Y He¢ru v rasa um. M. M. I'yb6xuna

dvia@list.ru

VYcTaHOBIEHBI pa3auyus MPUEMHUCTOCTU K MPHUCAJKaM BOCCTAHOBJICHHBIX MAacell M CBEXKHUX Macell
CeJIeKTUBHOM ouMcTKH. [loka3aHo, 4TO BOCCTAaHOBJIEHHBIE Maciia HE YCTYIMaloT OJM3KUM IO BSI3KOCTH
MacjaM CEJIEKTUBHOM OYHCTKU (a B psiie CIIy4aeB MPEBOCXOMAST MX) MO MPUEMUCTOCTH K OCHOBHBIM
(GYHKIIMOHATBHBIM TPUCAZKaM: HMHTUOMTOpPAM OKHUCIIEHUS, MPOTHUBO3AJUPHBIM U TMPOTHBOW3HOCHBIM
npucagkaMm. OnpeneneHbl HaNpaBiICHUs PALMOHAIBLHOTO MCIOJIb30BAHMS BOCCTAHOBJIEHHBIX Macesl B
KaueCTBE OCHOBBI ISl HU3KOTEMIIEPATYPHBIX THAPABINYECKUX, PEAYKTOPHBIX, TPAHCMUCCUOHHBIX Macell
KJIacca BSI3KOCTH 9 M Macenl Uil THAPOMEXAaHUYECKHMX Mepeaad Mapku A, a Takke JJIsi CMa304yHO-
OXJIKJAIOIINX TEXHOJIOTHYECKUX CPEACTB JUIsl METANI000pabOTKH.

KiaroueBnlie cJioBa: BOCCTAHOBJICHHBIC  MacJia, OTpaGOTaHHBIC CMa304YHbIC  MaTCpHaJIbI,
MNpUECMUCTOCTD K IpUCaJIKaM, Macjia CEJIIEKTUBHOM OYUCTKH, PALIMOHAJIBHBIC ITYTHU UCIIOJIb30BaHU.

ADDITIVE SUSCEPTIBILITY AND RATIONAL UTILIZATION OF RECOVERED OILS

L. Stankovskil, V. A. Dorogochinskayaz, D. A. Tchumakovz, B. P. Tonkonogovz, E. K. Bakulin®
IROSA-1LLC,

*Gubkin Russian State University of Oil and Gas

dvia@list.ru

The differences between additive susceptibility of recovered oils and fresh oils, obtained by solvent
extraction, are established. It is shown, that susceptibility of recovered oils to antioxidants, antigalling and
antiwear additives is just as well as susceptibility of fresh oils with the similar viscosity, obtained by
solvent extraction, and in some cases is even higher. The rational utilization of recovered oils is
considered as a base of low-temperature hydraulic, gear, transmission oils of viscosity class 9 for
hydromechanical transmission mark A, and also as lubricating-cooling fluids for metalworking.

Key words: recovered oils, waste lubricants, additive susceptibility, solvent extracted oils, rational
utilization.



K BOITPOCY Ob OIITUMU3ALINN TEXHOJIOTUYECKUX PEXXMMOB OKCIUIYATALINN
I''TIYBMHHO-HACOCHBIX YCTAHOBOK IIPH1 JOBBIYE HED®THU

@. M. Maxmyoos, A. Y. Hazapoe, C. A. Aboymanukoe

TalmKeHTCKHI FOCYAApCTBEHHBI TeXHIYecKUil yHuBepcuteT uM. Bepynn (Ys6exucran)
f.makhmudov@yandex.ru

B cratee paccmorpeHa 3((eKTHBHOCTH OSKCIUTyaTallMyd TITyOWHHO-HACOCHBIX YCTAHOBOK JUIS
100bIYM He(PTH M3 MHOTOIUIACTOBBIX HE(TSIHBIX MECTOPOXIEHHH ¢ ra3oBoi mrankoil. Ha ocHoBe
BBIYHMCIIUTEIIFHBIX AKCIIEPUMEHTOB OIPEICIICHBl BO3MOKHOCTH YBEJIHUYCHHS OTOOPOB BBIPABHHBAHHEM
npo Uit NpUTOKa HE(TH MO MOIIHOCTH IJ1acTa (POPCUPOBAHHBIM OTOOPOM >KUIKOCTH.

KuroueBble ciioBa: mpuzadoitHas 30Ha, KO3GOUIMEHT TPOTYKTUBHOCTH, (pa3oBas MpOHUIIAEMOCTb,
(bopcupoBaHHBI OTOOpP KUAKOCTH, KOI(D(UIMEHT H3BIEUEHUS HE(PTH, TeoJOro-TUAPOINHAMHYECKAS
MOJIETIb.

TOWARDS OPTIMIZATION OF TECHNOLOGICAL MODES OF DOWNHOLE-PUMPING
UNITS OPERATION DURING OIL PRODUCTION

F. M. Makhmudov, A. U. Nazarov, and S. A. Abdumalikov
Tashkent State Technical University named after A. R. Beruni
f.makhmudov@yandex.ru

The article considers the problems of operating efficiency of downhole pumping systems for oil
production from multilayer oil fields with gas cap. Based on computational experiments, the possibility of
increasing the inflow profile by forced liquid production is established.

Key words: bottom-hole area, productivity ratio, relative permeability, forced liquid production, oil
recovery factor, geological and hydrodynamic model.

XPAHEHHWE IIPUPOJTHOI'O I'A3A B I'MIPATHOM COCTOSHUN B YCIIOBUAX
KPAMHET'O CEBEPA

A. A. Iapanyk
Ky6aHckuit rocysapcTBeHHBII TEXHOAOTUYECKHI YHUBEPCUTET
rambi.paranuk@gmail.com

PaccmarpuBaroTcss BONPOCHI, CBSI3aHHBIE C XPAHEHMEM Tra3a MHOIOJETHEMEP3JbIX TPYHTOB B
ycnoBusix Kpaitnero Cesepa. IlpoaHanu3upoBaHbl NpPEeUMYIIECTBA XpPaHEHUS Tra3a B THAPATHOM
COCTOSIHUM TI0 CPAaBHEHHMIO C OOBIYHBIMU XPAaHWIMIIAMHU, B KOTOPBIX NPUPOAHBIA Ta3 XpaHUTCS B
ra3000pa3HOM COCTOSHUH B IUIACTE MPH BHICOKOM JIABJICHUH.

KiroueBble cjoBa: ynenbHas IUIOTHOCTh Tas3a, THUApPAT, MOJSpHas Macca TIHMIpara,
MHOTOJIETHEMEP3IIble TPYHTHI, KO3 (HUIIMEHT CKUMAEMOCTH Ta3a, MOI3eMHbIC XpaHUJIMIIA ra3a.

NATURAL GAS STORING IN HYDRATE STATE UNDER ARCTIC CONDITIONS
A. A. Paranuk

Kuban State Technological University

rambi.paranuk@gmail.com

The problems associated with the natural gas storage in permafrost under Arctic conditions are
considered. The benefits of natural gas storage in hydrate state are analyzed and compared with
conventional gas storages, where natural gas is stored in a gaseous state under high formation pressure.

Key words: gas specific density, gas hydrate, hydrate molar mass, permafrost, gas compressibility
factor, underground gas storage.
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