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C. B. Booonascckuii
OAO «BHHNHMHed¢rexum>, r. Cankr-Ilerepbypr

AJIbTEPHATUBHBIE TOITJIMBA U ITEPCITIEKTUBBI XUMHYECKOM ITEPEPABOTKU
YIJIA, IIOITYTHOI'O U ITPUPOAHOI'O I'A3A

B cratne PacCMOTPCHBI COBPCMCHHBIC HCTOYHUKH MOTOPHOTO TOIUIMBA U XHUMHUUYCCKOI'O ChIPpbA,
anpTepHaTuBHBIC HeTU. OcO00€ BHUMaHHUE YACJICHO MpOoIeccaM MepepadOTKU CUHTE3-Ta3a C BBICOKOU
PEaKIMOHHONW  CIIOCOOHOCTHIO,  YHUBEPCATBHOTO  TPOAYKTa  OKHCIUTENBHOH  JECTPYKITUH
YIIIEPOJCOCPIKAIIETO CHIPHSI.

KuaroueBble cjioBa: ra3, HeQTh, yroyib, CHHTeTHUYECKass HE(Th, aTbTEPHATUBHBIC TOIUIMBA, 2,5-
auMeTuidypaH, METaHoNd, AUMETHIIOBBIA 3¢up, okcureHatsl, MoOui-mpouecc, cuHre3 Pumiepa —
Tpommia, KpeKUHT, M€TaH, CUHTE3-Ta3, onedunsl, [{uknap, Anudap, 11€0IUT, MPOMBICIOBAsT YCTAHOBKA.

S. V. Vodolazhskiy
VNIINeftekhim JSC (Saint-Petersburg)

ALTERNATIVE FUELS AND PERSPECTIVES OF COAL, ASSOCIATED AND NATURAL
GAS CHEMICAL PROCESSING

The current alternatives for oil as a motor fuel source and chemical feedstock are reported. A
special attention is paid to the techniques of synthesis gas processing as a comprehensive product of
hydrocarbon feedstock oxidative conversion.

Key words: gas, oil, coal, synthetic oil, alternative fuels, 2,5-dimethylfuran, methanol, dimethyl
ether, oxygenates, Mobil-process, Fisher-Tropsch synthesis, cracking, methane, synthesis gas, alkenes,
Cyclar, Alifar, zeolite, field plant.

A. JI. Jlanudyc, H. A. I'onyoesa
PI'Y ne¢rr u raza um. M. M. I'ybxuna

TIOITY THBIM HE®TSIHOMU I'A3: IIPOBJIEMbI Y TUJIM3ALIMNA U DKOJIOT M

PaccmoTtpens! mpobnemsl yTuian3anuu nonyTHeix HedTsiHbix ra3oB (ITHIY) B Poccuu, 3anumaroreit
nepBoe Mecto B Mupe 1o cxxuranuto [THI™ B hakenax. OGo3HaueHb! OCHOBHBIE pUUuHbI Cxuranus [THI,
pa3nauyHble HanpaBieHus ux yruiauzanuu. OOCyKIal0Tcs MyTH PEIeHUs STOW BaKHOM SKOHOMHYECKON 1
HKOJIOTHYECKOM mpobsiemsbl. [IpoBeneH aHanu3 OesATETbHOCTH POCCHUICKMX HE(PTEra3oBbIX KOMIIAHUN B
obnactu 3¢ dexTuBHOTO Hcnonb3oBanus [THI.

KiarueBble cjoBa: monyTHbI He(TsHOW Ta3, QaxenbHas YCTaHOBKA, YTUJIM3AIMs, IUlaTa 3a
BBIOPOCHI, COKMKEHHBIH HEPTSIHOM ra3, mupokas ppakius JErk1uX yrieBoJ0pOI0B.

A. L. Lapidus and I. A. Golubeva
I. M. Gubkin Russian State University of Oil and Gas

ASSOCIATED PETROLEUM GAS: UTILIZATION AND ECOLOGICAL PROBLEMS

The article considers the problems of associated petroleum gas (APG) utilization in Russia, which
ranks first in the world for APG flaring in torches. The main causes of flaring and different directions of
APG disposal are discussed. Ways to address this important economic and environmental problem are
suggested. The article gives an analysis of the policies and methods of Russian oil and gas companies in
the efficient APG utilization.

Key words: associated petroleum gas, flare, emission charge, liquefied petroleum gas, natural gas
liquid.



A. B. Casun, B. A. bpeyc, C. A. Hekntooos, M. JI. bouowipes, H. I1. bpeyc

Kasanckuit (ITpuBoaKckuit) GpepeparbHbIN yHHBEPCHTET, XUMUYECKUI HHCTUTYT

COopbLIMA YIJIEBOAOPOAOB HE®TU U YIJIEBOAOPOJOKUCIIAKOIINX
MHUKPOOPI"'AHN3MOB OPI’TAHOMO/UOPULITNPOBAHHBIMU 1 HEOPI'TAHUYECKNMMU
COPBEHTAMMU

HccnenoBana BO3MOXHOCTh HCIIOIB30BAaHUS HEOPTaHMUECKUX COPOEHTOB (TecKa, CHIIMKAresis U
neonurconepxkameit mopoas! (LICIT)) u ux opraHoMoau(pUIIMPOBAHHBIX MPOU3BOIHBIX ISl CBSI3bIBAHUS
Oenzona u 6akrepuit Escherichia Coli (rpynmbl KUIIIEYHON MMAJIOYKH) B BOJHOM cpejie. Y CTAHOBIICHO, YTO
LICII u cunukarens NposIBISIFOT HE3HAYUTEIBHYIO COPOIMOHHYIO aKTUBHOCTh B OTHOIICHUH O€H30J1a, HO
BBICOKYIO — B OTHOmIeHHH KieTok E. Coli. Moauduxanus MOBEpXHOCTH IeCKa W CHIIMKArels
OpPraHMYECKUMHU TOJIMMEPaMH TPUBOIUT K 3HAYUTEIBHOMY POCTY UX COPOLIMOHHOW aKTHMBHOCTH TIO
OTHOIIIEHUIO K OEH301y, pacTBOpeHHOMY B Boje. B To ke Bpems copOmusi kinetok E. Coli Ha
opranoMou(pUIIUPOBaHHBIX copOeHTax He3HauutenbHa. CopoOumst knetok E. Coli m OeHzona B
3HAUYUTEJILHONW CTETCHU OIPEACNIeTCS BEIUYMHOW yhenpbHOW moBepxHOcTH copOenToB. LICIT u
CHJIMKAreib MOTYT OBITh PEKOMEHIOBAHBI JJIsl JATBHEUIITUX MCIIBITAHUH C IIENBI0 OYUCTKH 3arps3HEHHBIX
BOJHBIX CpEJ] B KaueCTBE COPOEHTOB MATOr€HHBIX M YCIOBHO MAaTOTEHHBIX MUKPOOPraHu3MoB. COpOEHTHI
HAa OCHOBE HEOPTaHWYECKUX HOCHUTEICH U MOJMMEPHBIX MOIU(DHUKATOPOB MOTYT HCIIONH30BATHCS IS
OYHUCTKU MOYBEHHO-TPYHTOBBIX U BOAHBIX CpeJl, 3arpA3HEHHBIX O€H30JI0M U €r0 TOMOJIOTaMH.

KiroueBble cj1oBa: yrieBoJOpOMbl, OaKTepuu, MOYBa, TPYHTOBBIC BOJBI, 3arps3HEHHE, OYHCTKA,
pemMenuanus, copOorms.

A. V. Savin, V. A. Breus, S. A. Neklyudov, M. L. Bondyrev, and I. P. Breus
Kazan (Volga Region) Federal University, Chemical Faculty

SORPTION OF PETROLEUM HYDROCARBONS AND HYDROCARBON-OXIDIZING
MICROORGANISMS WITH ORGANOMODIFIED AND INORGANIC SORBENTST

The possibility of using inorganic sorbents (sand, silica gel, zeolite-containing rocks (ZCR)) and
their organomodified derivatives for binding of benzene and bacteria Escherichia Coli in aqueous
environment was studied. It was found that the ZCR and silica gel show a weak activity against sorption
of benzene, but high activity against £. Coli cells. Surface modification of silica gel and sand by organic
polymers leads to a significant increase in their sorption capacity with respect to benzene, dissolved in
water. At the same time, the sorption of E. Coli cells on organomodified sorbents is negligible. Sorption
of E. Coli cells and benzene is largely determined by the surface area of sorbents. ZCR and silica gel can
be recommended for further testing in order to clean the contaminated water environments as sorbents of
pathogenic and conditionally pathogenic microorganisms. Sorbents on the basis of inorganic carriers and
polymeric modifiers can be used for cleaning of the soil and groundwater polluted by benzene and its
homologs.

Key words: hydrocarbons, bacteria, soil, groundwater, contamination, clean-up, remediation,
sorption.

P. III. Cygpuanos, A. C. Myxmapoe, P. M. @amxymounoea

MockoBckui rocyAapCTBEHHBIN MAIIMHOCTPOUTEAbHbIN YHUBEPCHUTET,
KazaHckui HaIlMOHAABHBIF HCCACAOBATEAbCKUH TeXHOAOTUYECKUH YHUBEPCUTET,

AADPMeTbeBCKHM ITOCYyAQPCTBEHHbIN HePTAHON HHCTUTYT

TEXHUKO-SKOHOMMYECKUI ACTIEKT Y TUJIU3ALIMN HEDGTE3ATPSI3HEHHbBIX
I'PYHTOB

[IpuBeneHbl pe3ynbTaThl MCIONB30BAHMS HU3KOKHUILAIIETO OSKCTpareHTta i  HU3BJICYECHUS
YIIIEBOIOPOIOB U3 Hedreconepxammx rpyHToOB. IlokasaHo, 4ro aisi oOecreyeHHs PEHTA0ETbHOCTH
mporecca, He0OXOJMMO CBECTH K MHUHHUMYMY IOTEpHU 3KCTpareHta. [ljis 3TOro B TEXHOJIOTUYECKOU
YCTaHOBKE IIPEYCMOTPEHO JBYXCTaJAUMHOE OTAEIIEHNE IKCTPAKTA OT IPOMBITOTO FPYHTA.



KiawueBble cioBa: HedTe3arpsA3HEHHBI TPyHT, TOTEPU PACTBOPUTEINS, PEHTAOEIbHOCTD
HKCTPAarupoBaHUs YIiI€BOIOPOJIOB.

R. Sh. Sufiyanov, Ya. S. Mukhtarov, and R. M. Fatkhutdinova

Moscow State University of Mechanical Engineering,

Kazan National Research Technological University,

Almetyevsk State Oil Institute

TECHNICAL AND ECONOMIC ASPECTS OF OIL-CONTAMINATED SOIL DISPOSAL

The results of low-boiling extractant utilization for extraction of hydrocarbons from oil-
contaminated soils are presented. It is shown that to ensure the profitability of the process, one need to
minimize the losses of extractant. For this purpose, two-stage process plant provides separation of the
extract from the washed soil.

Key words: hydrocarbons, bacteria, soil, groundwater, contamination, clean-up, remediation,
sorption.

A. H. Cyosikun, P. 3. Caxabymounos, @. P. I'yoaidynun
Hucruryr « TatHUIIBepTH> OAO «TaTHePTD>

UCCJIEJOBAHUE ITPOLIECCA OBE3BOXWBAHMS CBEPXBSI3KOM HEOTU METOIOM
NCITAPEHI BOJbI

[TpoBeneHbl MCCIIEAOBAHUS 1O PA3pPYILICHUIO BHICOKOYCTOWYMBBIX 3MYJIbCUNA CBEPXBS3KOH HedTH
METOZOM HCIIapeHus BOJbl. BbiBeeHa ¢opMmyna W MONy4eHbl 3aBUCUMOCTH [UI  OIpENEJIEHUs
HEOOXOAMMOM TeMmIepaTypbl HarpeBa, MOKa3aHbl 3aBUCMMOCTH BBIXO/Ia YIJIEBOAOPOAHOTO JUCTHILIATA
IpU MCIAPEHUU BOJABI OT TEMIEpaTypbl HarpeBa, (QPaKLMOHHOTO cocTaBa He(PTH U HCXOIHOH
OOBOJIHEHHOCTH 5SMyNbCUH. IlIpoBeneHBl NPOMBICIOBBIE HCIBITAHUS TEXHOJOTUH 00€3BOKMBAHUS
cBepxBs3Koi HehTH MopmoBo-KapmanbCKoro MeCTOpOKIeHUs Ha MMUJIOTHON YCTaHOBKE.

KiroueBble c/10Ba: BBICOKOYCTOMYMBBIE BOJOHE(DTSHBIE SMYJIbCHHM, OOE3BOKMBAHHE, METOJ
UCTIapeHUs], TeMIlepaTypa HarpeBa, BBIXOJ YIJICBOJAOPOJHOTO MUCTHILIATA, TEXHOJOTUS ITOITOTOBKU
HePTH.

A. N. Sudykin, R. Z. Sakhabutdinov, and F. R. Gubaidulin
Tatar Oil Research and Design Institute (TatNIPIneft) of the Tatneft JSC

TECHNOLOGY FOR HEAVY OIL DEWATERING BY WATER EVAPORATION

The paper presents the research on the process of breaking highly-stable heavy oil emulsions by
water evaporation. An equation has been derived and relevant curves have been plotted to calculate the
required heating temperature. This study shows the dependence of hydrocarbon distillate yield on heating
temperature, boiling point oil composition and the initial water cut of the emulsion. The technology of
heavy oil dehydration has been field tested using oil from the Mordovo-Karmalskoye field.

Key words: highly-stable heavy oil emulsions, dewatering, water evaporation, heating temperature,
hydrocarbon distillate yield, crude oil treatment technology.

T. H. Cagpponoea, A. A. llumep3un, H. H. Tomuna, C. A. Aumonos, 10. B. Epemuna

Camapckuii rocypapCTBEeHHBIN TeXHUYECKUI YHUBEPCUTET

N3YYEHUE XUMHNYECKOI'O COCTABA BAKYYMHBIX IUCTUJIJIATOB U UX
PAIITMOHAJIBHA ITEPEPABOTKA



[TpoBeneHO HccieIoBaHUE TPYIIIIOBOTO XUMUYECKOTO COCTaBa U CBOMCTB BAKYYMHBIX JTUCTHILISTOB,
OTOOpaHHBIX C pa3auYHbIX ycTaHOBOK ABT. YcTaHOBIEHO, 4TO BCE AUCTHIUIATHI MMEIOT INMHPOKHE
npenensl BeIKUManus (pakuuid. OnpeneneH TPyMImoBON YTIEBOJAOPOIHBIA COCTaB BCEX JAUCTUILIATOB,
KOTOPBIM COIOCTABJIICH C OCHOBHOHM BSI3KOCTHO-TEMIIEPATYpPHOW XapaKTEPHCTUKOW Macel — HWHICKCOM
BSI3KOCTH. Y CTaHOBJICHO, YTO JJIsi MPOU3BOJICTBA TOIUIMB M3 WCCIICIOBAaHHBIX BAKYyMHBIX JUCTUIUIATOB,
MPEAIOYTEHNE JODKHO OBITh OTJAAHO TEXHOJIOTMYECKUM CXEMaM, IPeIyCMAaTPUBAIONIUM B CBOCH
[[EMOYKE OYHCTKY OSTUX JUCTHIUISATOB OT CEPHHUCTHIX COCAWHEHWN, a TpPH MPOW3BOJACTBE Mace,
COOTBETCTBYIOIIUX TpeOoBaHUsM ctanmapta API, — ux Oosnee 4y€Tkomy (pakIMOHUPOBAHHUIO HA ITEPBOM
JTamne C MOCIEAYIOUUM MPUMEHEHHEM THUIPOTCHHU3AIMOHHBIX IMPOIIECCOB B OOMICH CXeMe IMOTYYCHHS
0a30BBIX Macell.

KuiroueBble ci10Ba: BaKyyMHBIM IUCTHIUIAT, TPYNIIOBOM COCTaB, apOMATHUYECKUE YITIEBOJOPO.BI,
COJIEP/KaHUE CEPHI.

T. N. Safronova, A. A. Pimerzin, N. N. Tomina, S. A. Antonov, and Yu. V. Yeremina

Samara State Technical University

STUDY ON CHEMICAL COMPOSITION OF VACUUM DISTILLATES AND THEIR
REASONABLE REFINING

SARA composition and other characteristics of vacuum distillates from different crude distillation
units are studied. It is established that all the distillates have broad boiling range. The distillates SARA
composition was compared with the main viscosity-temperature characteristic of lubes, that is viscosity
index. It was determined that, when utilizing the mentioned distillates to produce fuels, flow charts
including purification the distillates from sulfur compounds are preferential. At the same time, when
utilizing the mentioned distillates for production of lubes, which meet API specifications, more sharp
fractionation at the first step with further hydrogenation processing within a general flow chart of lube
production are required.

Key words: vacuum distillate, SARA composition, aromatic hydrocarbons, sulfur content.

A. b. bepoepos, /I. C. Aponun, X. X. bop3aes, E. B. Heanoe
PI'Y He¢ru v rasa um. M. M. I'ybxuna

I[TOJIYUEHME HUKEJIbCOAEPXKXAILIMX HAHOUYACTUL] CTPYKTYPBI «AJJPO —
OBOJIOYKA» INTASMOXUMHUYECKHUM METOJIOM

PaccmoTpeH mporecc CHHTE3a METATMYECKUX HAHOUYACTHUIl CTPYKTYPBI «SAPO — O0OJI0YKa»
METOAOM IUIA3MOXMMHYECKOTO pPa3I0KEHUs] PACTBOPA HEOPraHUYECKUX COJIEM HUKENS B (OKHIKOM
crekine». [IpoBeneHO H3ydeHHE MOJIYYEHHBIX HAHOYACTUL[ METOJAMH 3JIEKTPOHHOM MMKPOCKOIIHH.
[IpoananusupoBanbl MK-criekTpsl HaHOYACTHUI[ CTPYKTYPBI «IApO — OO0OJOUYKa», ClielaH BBIBOA 00
oOpazoBaHMHM TBepAOro pactBopa. OICHEHO BIMSIHHE pPa3IMYHBIX (AKTOPOB HA CTPYKTYpYy
CHUHTE3upyeMbIX yacTull. [lomydeHsl 00pa3iipl HAHOYACTHI] PA3TUYHON CTPYKTYPHI U COCTaBa.

Kuarouesble cioBa: mnazma CBY paspsiga, mia3MOXUMUYECKUN CHHTE3, abJSIs, JKUJKOE CTEKIIO,
HaHOYACTHI[bI, HUKEIIb, SJIPO — 00O0JIOYKA.

A. B. Berberov, D. S. Afonin, H. H. Borzaev, and E.V. Ivanov
I. M. Gubkin Russian State University of Oil and Gas

SYNTHESIS OF Ni-CONTAINING NANOPARTICLES WITH «CORE-SHELL» STRUCTURE
BY THE METHOD OF PLASMA-ENHANCED CVD

The process of «core—shell» metal nanoparticles synthesis by plasma decomposition of inorganic
salts solution in the «liquid glass» was carried out. Obtained nanoparticles were studied by the methods of
electron microscopy. The IR spectra of obtained nanoparticles with «core — shell» structure was analyzed,
it was concluded that the formation of a solid solution takes place. The influence of various factors on the



structure of the synthesized particles was estimated. Samples of nanoparticles of different structure and
composition were collected.

Key words: plasma, plasma-chemical synthesis, ablation, liquid silica, nanoparticles, nickel, “core—
shell”.

E. K. Onzapoaes, E. Tuneyoepou, 3. A. Mancypoe

Kasaxckuit HaHOHAABHBII yHUBEpCHTET HMeHH aAb-Dapabu

INOJIYUEHHUE U UCCIIEAOBAHUE PESMHOBUTYMHBIX BAKVYIINX, COAEPXKAILIMX
OTPABOTAHHOE MACIJIO

[IpuroroBneHbl pe3MHOOMTYMHBIC BSDKYIIME Ha OCHOBE HopokHOro Omtyma mapku BHJI 60/90 c
NOOaBJICHHEM pPE3MHOBOM KpOIIKH U oTpaboTraHHoro wmacna. OmnpelneneH ONTUMalIbHBIA COCTaB
PE3MHOOMTYMHBIX BSDKYIIUX: COOTHOIICHHE PE3MHOBOM KpOIIKM U OTpaboTaHHOro Macma 1:1,
KOJIMYECTBO J00aBisieMoit pe3mHo-macissHoit cmecu 10-20% wmac. [IpurotoBieHbl W HCCIEIOBAHBI
achanbTOOETOHHBIE CMECH HA OCHOBE PE3MHOOUTYMHBIX BSDKYIITHX.

KiroueBble ci10Ba: pe3nHOBasi KpoIlika, OUTYM, Pe3MHOOUTYMHBIE BSDKYIIUE, ac(hanbTOOETOHHBIC
CMECH.

Ye. K. Ongarbayevy, E. Tileuberdi, and Z. A. Mansurov
Al-Farabi Kazakh National University

PRODUCTION AND USE OF RUBBER-BITUMEN MATERIALS

Rubber-bitumen materials are prepared on the basis of road bitumen BND 60/90 with the additive
of a rubber crumb and fulfilled oil. Optimum parameters of process of rubber-bitumen material
preparation are determined: ratio of a rubber crumb and fulfilled oil 1:1; quantity of an added rubber-oil
mixture of 1020 wt. %. Asphalt concrete mixtures are prepared with rubber-bitumen materials and
optimum parameters of process are determined.

Key words: rubber crumb, bitumen, rubber-bitumen materials, asphalt concrete mixtures.

M. A. bvixoeckuit, O. B. Yoanosa, M. /. Illubanosa, /1. I1. llawkun, B. H. Kopuak

Wucrutyr xummaeckoit ¢pusuku uM. H. H. Cemenosa PAH

HAHECEHHBIE I'ETEPOITIOJIMKMNCIIOTHI, KAK KATAJIM3ATOPBI U3OMEPU3ALTNN
ITAPA®HUHOB

HccnenoBana MozenpHas peakuusi nzomepusauuu x-rekcaHa npu 300-350°C. Karanusatopamu
CIYXXWJIM HaHeceHHble Ha cuiukarenb Trereponoigukuciotel (I'TIK), B koTopeix mnepudepuiitHpiMu
aToMaMM OBUIM MOJHMOJEH WU BOJb(pam, a HEHTpalbHbIM — (ocop uam kpemHui. OnpeneneHb!
ONTUMAJIBHOE  KOJIMYECTBO HaHocuMod Ha cwimkareab [TIK w  KoHHEHTpauusi BBOJMMBIX
MouuImpyonmx 106aBok. AKTUBHOCTH [ TIK B peakiun n3omepu3anum yBeJInIUBAETCs P IEpexoie
or [TIK w™omubmenoBoro psga K BoidbhpaMOBOMY, OCOOCHHO TpHU OJHOBPEMEHHOH 3aMeHE B
rereponojnannone nona ocdopa Ha kpemuuii. Hanbonee akrusHoit seisiercs HSiW. JlononautensHoe
BBeneHue B coctaB [TIK MOHOB HuKens yBenMYMBAET KaTaIUTUYECKYI0 AKTMBHOCTh B HAIPABICHHUU
M30MepHU3alK MpakTuuecku uid Bcex uccienoBaHHbix [TIK. Poct akTBHOCTH KpeMHEBOIL(PPaMOBO
ITIK B peaknuu wu3oMepu3aid OOYCIIOBIICH TITOBBIIIICHUEM KHCJIOTHOCTH JaHHOW KHUCJIOTHI TIO
cpaBHeHUIO ¢ pochopuomonubaenonoii I'TIK, a BBenenune nukens B cocraB [ TIK oGneryaer mporekanue
MepBON CTaguu — JACTHUAPUPOBAHUSA allkaHa ¢ oOpazoBaHueM osiepuHAa B ABYXCTaJIUHHOM IpolEcce
M30MEPU3ALIH — TEHEPUPYsI ATOMapHBII BOJOPOI.

KiloueBble  c¢jioBa: TeTEpPOreHHBIM  KaTaiu3, HW30MEpHU3alMs, H-TeKCaH, HaHECEHHBIC
reTePONOIUKUCIOTHI.



M.Ya. Bykhovskii, M. D. Shibanova, O. V. Udalova, D. P. Shashkin, and V. N. Korchak
Semenov Institute of Chemical Physics RAS

SUPPORTED HETEROPOLY ACIDS AS CATALYSTS FOR PARAFFIN ISOMERIZATION

The results of n-hexane isomerization at temperature range 300-350°C are presented. Silica
supported P-Mo, P-W, Si-Mo and Si-W type heteropoly acids (HPA) were applied as catalysts, in which
peripheral atoms were Mo and W, and central atoms were P and Si. The optimum quantity of HPA
supported on silica gel, and optimum concentration of modifiers were indicated. W-type HPA
demonstrates higher activity in isomerization reaction, then Mo-type HPA, which is especially noticeable
at simultaneous exchange of phosphorous ion to silica ion in heteropolyanion. HSiW demonstrates the
greatest activity among tested catalysts. Introduction of Ni ions to silica supported HPA samples increase
their catalytic activity with respect to isomerization products formation. Substantial increase of catalytic
activity observed for Si-W HPA is due to higher acidity than that of other HPA samples. Introduction of
Ni enhance the rate of dehydration stage of entire isomerization process to form surface hydrogen atoms.

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

P. P. Kaowipos, A. K. Caxanoesa, /l. K. Xacanosa, A. C. /Kupkees, B. A. Anopees
TarHUITHNuepTs, OO0 «Hayka, r. Byryasma

PA3PABOTKA TEXHOJIOI' M IIEPBUYHOI'O KPEIUIEHWS U JINKBUJIALINA
HET'EPMETUYHOCTH OKCIVTYATAIIMOHHBIX KOJIOHH C UCITIOJIbB3OBAHUEM
CUHTETUYECKHUX CMOJI

Pa3paboTanbl HOBbIE TEXHOJOTHMHM U COCTaBbl JIJIS PEMOHTHO-U30JIALUOHHBIX PabOT M KpEeIIeHUs
CKB&)XMH HA OCHOBE CHHTETHYECKHMX CMOJI C HU3KHMH TEMIIEpaTypamMH 3aMep3aHus, MOBBIIICHHBIMU
CpPOKaMU XpaHEHUs U PEryIMpyeMbIMU CPOKaMU OTBEPIKICHUS.

KaroueBnie cJioBa: CHUHTCTHUYCCKHC CMOJIBbI, KPCIUICHUC CKBa’>XHH, HCTCPMCTHUYHOCTD,
OKCILTyaTallMOHHas KOJIOHHA, OTBCPKIACHUC.

R. R. Kadyrov, A. K. Sakhapova, D. K. Khasanova, A. S. Zhirkeyev, and V. A. Andreyev
Tatar Oil Research and Design Institute (TatNIPIneft), Nauka LLC (Bugulma, Tatar Republic)

PRIMARY CEMENTING AND REPAIRING OF LEAKS IN A PRODUCTION STRING USING
SYNTHETIC RESINS

The article presents new technologies and compositions for primary and remedial cementing based
on synthetic resins having low freezing points, extended storage period and adjustable hardening time.

Key words: synthetic resins, cementing, leaks, production string, hardening.

C. A. Apvicmanobexosa, A. b. Bonvinckuii, H. C. Muponoea, A. U. Ilemyxosa, E. A. Ma3zena
00O «T'azmpom BHHUHT'A3>

OIIPEJIEJIEHUE TIPUMECEN PTYTU B FA30BBIX TIOTOKAX YPEHI'OMCKOI'O 3ABOJIA
I10 ITOATOTOBKE KOHJAEHCATA K TPAHCIIOPTY 1 COCHOI'OPCKOI'O
I'"A3OIIEPEPAGATBIBAIOHIEI'O 3ABOJIA

Pazpaborana MeToaMKa, IO3BOJIAIONIAS OINPEACNIATh MPUMECH PTYTH B TNPUPOJHOM Trase B
nyana3oHe KoHieHTpauuid ot 2 go 50 000 Hr/M’. MeTonuKa OCHOBaHA Ha MPEIBAPUTEIIHHOM
KOHIICHTPUPOBAHUH PTYTHU HA METAJUINYECKOM KOJUIEKTOPE C MOCIEAYIOIIEH TepMUYecKoi aecopOuueit
HAaKOIUICHHOM PTYTM M €€ KOJMYECTBEHHBIM OINPEJCIIEHHEM METOJIOM aTOMHO-a0COpPOIIMOHHOM
CIIEKTPOMETPUU XOJIOAHOTO mapa. Pa3zpaboTaHHBI MOIXOX HMCIONB30BaH JJIS ONpPEENICHUs] PTYTH B
ra3oBbIX MOTOKaX YPEHrOWCKOro 3aBoja MO IMOATOTOBKE KOHJAEHcaTa K TpaHcrmopTy U COCHOrOpcKoro
razornepepadaThIBAIOIIEro 3aBOa. Y CTAHOBIEHO, YTO COJEP)KAHUE PTYTH B U3YUYEHHBIX Ta30BBIX MOTOKAX
HE3HAYUTEJIBHO U BapbUPYETCs B UaNa3oHe OT S5 A0 232 HI/M.



KiwueBble cioBa: TpUpPOAHBIM Ta3, ra3 cemapanu, pTryTh, aTOMHO-a0COpOLMOHHAsS
CIIEKTPOMETPHUSL, XOJIOIHBIN map.

S. A. Arystanbekova, A. B. Volynsky, N. S. Mironova, A. 1. Petukhova, and E. A. Mazepa
Gazprom VNIIGAZ LLC

DETERMINATION OF MERCURY TRACES IN THE GAS STREAMS OF URENGOI PLANT
FOR GAS CONDENSATE TREATMENT AND SOSNOGORSK NATURAL GAS PROCESSING
PLANT

Method for determination of mercury admixtures in the range from 2 to 50 000 ng/m’ in natural gas
is developed. The method is based on pre-concentration of mercury on the metallic collector. After
thermal desorption the mercury collected is determined by cold vapor atomic absorption spectrometry.
The method developed was used for the determination of mercury in gas streams of Urengoi plant for gas
condensate treatment and Sosnogorsk natural gas processing plant. According to the data obtained,
mercury content in the gas streams is insignificant and varies from 5 to 232 ng/m”.

Key words: natural gas, separation gas, mercury, cold vapor atomic absorption spectrometry.

A. A. IInmkos

Cubupckas rocyAapcTBeHHAsE aBTOMOOHABHO-AOPOXKHasI akapemusi, T. OMcK

[oaXo/1 K IPOI'HO3MPOBAHHWIO BPE3HOI'O TEPPOPU3MA HA MAT'MCTPAJIbHBIX
HEOTEIIPOJAYKTOIIPOBOJAX

IIpenyaraercs moaxoJ K MOJCIMPOBAaHUIO IIporecca OOppObl € XHUIIEHUSMH IPOAYKTOB,
MIO3BOJIIIOIIMM /1aBaThb KPATKOCPOYHBIE IIPOrHO3bl JIMHAMMKH JAHHOTIO BHJA IpeCcTyIUIeHHH. Mozenb
IpUMEHUMa Ha ypOBHE 00JIaCTeH, rocylapcTB M PETHOHOB, a TaKXKe KPYHMHbIX mpennpusatuil. Ilozsonser
CpaBHUBATh SKOHOMHUYECKYIO 3(PQEKTHBHOCTh pa3IMYHBIX CTPATETWi 3alIUTHl IMPOIYKTOIPOBOIOB,
YYHTBIBAsl CHUCTEMHBIC MOCIEICTBUS BHEAPEHUS dTUX CTPAaTErWi. AIEKBAaTHOCTb MOJEIU IIPOBEpPEHA Ha
CTaTUCTHYECKUX JAHHBIX aKTUBHOCTU BPE3HBIX TeppopucToB B Camapckoii obmacTu.

KiroueBble cJI0Ba: IpPEeCTyNHOCTb, MOMYJSALUOHHAs JAMHAMHKA, MaTeMaThdecKas MOJEb,
CTpaTerus 3aluThl, BpE3KH, IKOHOMHYECKast 3()(heKTUBHOCTD, IPOTHO3UPOBAHUE.

A. A. Pyatkov
State Automobile and Highway Academy (Omsk)

AN APPROACH TO PREDICTION OF OIL THEFT FROM PIPELINES

Problem of oil theft from pipelines is critical in several regions of Russia. That is why a new
method for modeling oil theft-protection struggle based on population dynamics approach is proposed. It
allows making short-term predictions of oil theft activity. Model could be used on regional, state, or
corporate level. It allows to compare an economic efficiency of competing pipeline defense strategies.
The model also takes into consideration implicit consequences of choosing one of these strategies.
Adequacy of the model is verified using oil theft statistics of Samara Region.

Key words: crime, population dynamics, mathematical model, defense strategy, tap, economic
efficiency, prediction.



