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A. IO. Konwvinos, A. M. Mazzapoe, A. @. Bunvoanos, H. I11. Xycuymounoe

OKCTPAKIIMOHHBIE ~TEXHOJIOI'MM IIOAI'OTOBKM CEPHUCTOI'O M  TSAXEJIOI'O
HED®TAHOI'O CbhIPbA

B npombinuieHHOM Macimtabe ¢ MPUMEHEHHEM ILEJIOYHOTO IKCTpAareHTa pelieHbl MpoOeMbl yaaieHUs
CEpPOBOJIOPOa, MEPKANTAaHOB M JAPYIMX CEPHUCTBIX COCAMHEHHUM MJisi Pa3ju4yHbIX BUIOB YIJIEBOJOPOJHOIO
celpbsi (HeTH, CxKKeHHble M monyTHele ra3bl) Kaszaxcrana, Tartapcrana u MHWpana. Pa3paboransl
TEXHOJIOTHYECKUE OCHOBBI SKCTPAKIIMOHHOTO YIAJICHUSI BBICOKOMOJIEKYJISIPHBIX T€TePOAaTOMHBIX COSIUHEHUN U
acaJbTeHOB M3 MPUPOAHBIX OUTYMOB U CEPHUCTBHIX BBICOKOBSI3KMX HE(TEH NOJISPHBIM OPraHuYeCKUM
pPacTBOPUTEIIEM.

KaroueBble cjioBa: 5KcTpakuus, He(Th, o0Iias cepa, CKMKEHHbIEC YIIIEBOJOPOJHBIEC Ia3bl, MOMYTHBIN
HE(TSIHOH ra3, NPUPOIHBIA OUTYM

A. Yu. Kopylov, A. M. Mazgarov, A. F. Vildanov and I. Sh. Khusnutdinov
EXTRACTION TECHNOLOGIES FOR SULPHUROUS AND HEAVY OIL FEED TREATMENT

The problems of hydrogen sulfide, mercaptanes and other sulfur compounds removal from different types
of Kazakhstan, Tatarstan and Iran hydrocarbon feed (oil, liquefied and assiciated gases) using alkaline
extractant on a commercial scale were solved. The technological basis of high molecular heteroatomic
compounds extraction removal from native bitumen and sulphurous high-viscosity oils using polar organic
solvent was developed.

Keywords: extraction, oil, total sulphur, liquefied hydrocarbon gases, associated petroleum gas, native
bitumen.

10. C. Benoycosa, A. E. benoycos, M. @. Munxaiipos, IO. Il. Acvan
JMHAMUKA NU3MEHEHU S KAYECTBA ABTOMOBUWJIBHOI'O BEH3MHA

B cBsi3u ¢ yXecTOYeHHEM SKOJIOTMYEeCKMX TpeOOBaHHM K aBTOMOOMJIBHBIM O€H3MHaM, OCTPO BCTaeT
npobjemMa peryJupoBKH KadecTBa TOBAPHOTO MPOJYKTAa. ABTOpaMH aHAJIM3HUPYETCSd TUHAMUKA HM3MEHEHHs
OCHOBHBIX TIIOKa3aTesiell aBTOMOOWIbHBIX OeH3MHOB, mpou3BoauMbix Ha Cypryrckom 3CK B TeueHue
NocJeIHUX BOCbMHU JieT. ONHUCHIBAIOTCS ONBITHBIE MEPOIIPHUATHSA, B PE3YNIbTaTe KOTOPHIX MOJIY4YEeHbl OCH3UHBI,
COOTBETCTBYIOILIIME HOpMaM cTanaaptoB EBpo-3 u Espo-4.

KiarwueBble cjioBa: aBTOMOOWIBHBIA O€H3MH, OKTAaHOBOE YHCJO, KaTaIUTUYECKHHA pPUGOPMUHT,
KOMIIayHIMPOBaHue, 0€H30J1, apOMaTUYECKUE YTIIEBOAOPO/IbI

Yu. S. Belousova, A. E. Belousov, M. F. Minkhairov and Yu. P. Yas’yan
MOTOR GASOLINE QUALITY TIME HISTORY

Due to environmental requirements to motor gasoline strengthening, the problem of commercial product
quality regulation is very actual. The basic quality indexes time history of motor gasolines, which have being
produced at Surgut ZSK for the last eight years is analyzed by authors. An experimental measures, which
helped to produce gasoline, meeting Euro-3 and Euro-4 standards are described.

Keywords: motor gasoline, octane number, catalytic reforming, blending, benzene, aromatics.

C. K. Hckanuesa, H. A. ITusosaposa

YCOBEPIIEHCTBOBAHUE TEXHOJIOTUU TIIPOIIECCA AJJCOPBIIMOHHOM OCVYIIKU
OBECCEPEHHOI'O I'A3A



HccnenoBaHo, 4TO Ipy BO3paCTaHUM KOHIICHTPALMK aMUHA MPOIYKThI IECTPYKIIMU OJOKUPYIOT BXOAHbIE
OKHa B TIOJIOCTH UEOJUTAa M YMEHBIIAIOT MOTJOTUTENbHYI0 EMKOCTb. [l omeHku 3¢hGeKTUBHOCTH
aJIcCOpOLIMOHHOTO Tpolecca OblIa CO3/1aHa MWJIOTHAs YCTaHOBKA, MOJEIMPYIOUIas MPOIecC OCYIIKH ras3a B
MIPOMBILIIEHHOCTH, KOTOpas MO3BOJISIET OLIEHUBAaTh PABHOMEPHOCTh Ta30BOr0 IOTOKA. OJKCHEPUMEHTHI
IIPOBOAWIM C PpACHpPEECIIUTEIbHBIM YCTPOMCTBOM, HCIIOJIB3YEMBIM Ha IIPOMBIIIJIEHHONW YCTaHOBKE MU C
YCOBEPILIEHCTBOBAHHBIM KOJIBLIEBBIM PACHpPENEIUTEIbHBIM YCTPOWCTBOM. Y CTAaHOBJIEHO, 4YTO pEIIAOIIEe
3HAQYEHWE B PABHOMEPHOCTH pACIPEIECICHHUS IIOTOKA ra3a MMEET IPUMEHEHUE KOJIBLIEBOIO YCTPOMCTBA, a
JIOTIOJIHEHWE KOHCTPYKLIMU YCTPOMCTBA MOCTOSHHBIMM MarHUTaMu MO3BOJIAeT eni€é Oobllie YBEIUYUTh
3¢ PeKTUBHOCT ycTpoiicTBa. Takum 00pa3oM, MpUMEHEHHE IMOCTOSHHOIO MarHUTHOTO TOJIsl Ha BXOJIE Ta3a B
ajzicopOep MPUBOAUT K YIYULICHUIO pacIipe/ie]IeHHs] TIOTOKA ra3a U MOBBIIICHUIO 3()(PEKTUBHOCTH €ro OCYIIKH.

KiroueBble c¢j10Ba: KOHLIEHTpAalMs AMSTAHOJIIAMMHA, JUHAMUYECKas EMKOCTb IEOJINTA, IPOJYKThI
JECTPYKLIMM AaMHUHA, IIOCTOSIHHO€ MArHUTHOE II0Jie, pPa3Mepbl UCIEPCHBIX YacTUL], pacHpeielnuTeabHOe
YCTPOMCTBO, KOJIBLIEBOE YCTPOMCTBO C MArHUTaMH.

S. K. Iskalieva, N. A. Pivovarova
SWEETENED GAS ADSORPTION DRYING TECHNOLOGY IMPROVEMENT

It was investigated, that with amine concentration increase products of decomposition disable entrance gate
of zeolite cave and decrease adsorption capacity. A pilot plant for industrial gas drying process modeling, which
allows to estimate a uniformity of gas stream for adsorption process efficiency estimation was developed.
Experiments were conducted with a dispenser, which is used at a commercial unit and with an improved circular
dispenser. It was determined, that using circular dispenser has a fundamental importance in gas stream distribution
uniformity, and the device construction improvement using permanent magnets at the gas inlet point of adsorber
results in gas stream distribution improvement and drying efficiency increase.

Keywords: diethanolamine concentration, zeolite dynamic viscosity, amine decomposition products,
permanent magnetic field, disperse particles size, dispenser, circular device with magnets.

/l. B. lllupokos, B. A. /Tlooumenxo, H. M. Konecnukos, A. JI. Jlanudyc
[IPEBPAILIEHIS YIJIEBOJIOPOJOB KAK L{MKJIbI BO3BYXJEHHbBIX COCTOSHUN

OCHOBHBIM KPHUTEPUEM, OIPEICISIIONUM BO3MOKHOCTh W TIYyOWHY TMPOTEKAHUSI KaTAIUTUYECKOTO
mpolecca, HaMu TPEUIOKEHO CUUTaTh OOOOIICHHBIH KBAaHTOBO-XMMHUYECKHM MpuHIMI. JlelicTBUe MaHHOTO
MPUHIKIIA OBIO TOAPOOHO PACCMOTPEHO W TOATBEPKIECHO KBAHTOBO-XMMHUUYECKHMMH pacueTaMH ISl JIBYX
KaTAIUTUYECKUX IPOLIECCOB: apOMAaTHU3allMd NpPOINaHa B NPHUCYTCTBUM ATIOMOCUIMKATHBIX KaTaJIU3aTOPOB,
MOANGUIIMPOBAHHBIX TAUITMEM, M AJIKWIMPOBAHUS OEH30J1a MPOMMJICHOM B CPeIe OpraHoxJopcuiaaHoB. Jlis
olleHKN d3(PEeKTUBHOCTH KaTanu3aTOpOB OblIa BBIOPaHA aKIENTOpPHAas CHOCOOHOCTh — BEITHYMHA,
OKBUBAJICHTHAS HAMPSDKEHHOCTH JJIGKTPOMArHUTHOTO TIOJS, Pa3BUBAEMOTO TETPadpaMH KaTATUTHUYECKHX
LIEHTPOB. 3HA4Y€HUs JUIMH CBS3€M OIpeAeNieHbl METOJIaMU MOJIEKYISIPHOM MEXaHUKU U HEIMIIUPUUYECKUM
KBAaHTOBO-XMMHYECKHUM METOJIOM, BXOIAIIMM B mporpamMMmublii koMmiuiekc GAMESS.  3apsael kaTmoHOB
onpeneneHsl MerogoM Bonra—®opaa, OCHOBaHHBIM Ha pacyeTe 3JIEKTPOCTATUYECKOTO MOTEHIMAIa MOJIEKYIL,
¢ nomouero nakera nporpamm MOPAC 2007.

KiroueBble cioBa:  OpraHOXJIOPCHIIAHBI,  TaJUIMHAIFOMOCHIIMKATBhl,  apoMaTh3alus  IporaHa,
ATKWIUPOBaHUE OEH30Jla TPOIMUJIICHOM, aKIENTOpHAas CIOCOOHOCTh, OOOOIIEHHBI KBAHTOBO-XHMUYECKHMA
IIPUHIIAII.

D. V. Shirocov, V. A. Luybimenko, I. M. Kolesnicov and A. L. Lapidus
HYDROCARBON REACTIONS AS EXCITED STATES CYCLES



Generalized guantum-chemical principle was suggested as the main criteria of the possibility and the
depth of catalytic process behavior determination. The concerned principle was investigated in details and
proved with quantum-chemical calculations for two catalytic processes: propane aromatization in presence of
silica-alumina catalyst, modified with gallium and benzene alkylation with propylene in organochlorosilane
media. For catalyst efficiency estimation an accepting ability was chosen. This value is equivalent to
electromagnetic field strength, which is evolved with catalytic centers tetrahedrons. Bond length values were
determined with the means of molecular mechanics methods and with non-empiric quantum-chemical method,
which is a part of a software system GAMESS. Cation charges were determined with the mean of Vong-Ford
method, based on molecules electrostatic potential calculation with software package MOPAC 2007.

Keywords: organochlorosilane, gallium silica-alumina, propane aromatization, benzene alkylation with
propylene, accepting ability, generalized quantum-chemical principle.

JI. U. @appaxosa, A. A. I'peuyxuna, P. ®. Xamuoynnun, I1. C. @Daxpemounos, A. B. Kamviues

NCIIBITAHNA HEKIIACCUYECKNX KATHOHHBIX ITAB HA MHI'MBMPOBAHUE KOPPO3UU B
O2- U HpS+0,-COAEPXKAILIMX CPEJAX

HCCJ’I@I{OB&H pAd HCKIACCHYCCKHUX KAaTHOHHBIX IIAB =nHa I/IHFI/I6I/IpOBaHI/Ie KOppO3ur B Pa3IMYHbIX
arpe€CCMBHBIX cpeaax. I/ICCHGILOBaHI/ISI IMPOBOANIIN IrpaBUMETPUICCKUM, SJICKTPOXUMHUYCCKUM u
MNOJIAPU3AIUOHHBIM MCTOIaMMU. BrisiBien MexaHH3M ,HeI;'ICTBPISI PCarcHTOB. I/ICCJ'ICI[OBaHI/IH II0Ka3ajau, 4YTO
MpeaACTAaBJICHHBIC pCarcHTbl MOI'YyT OBITH MCITOJIE30BAHEI B KAYECCTBE I/IHFI/I6I/ITOpOB KOppO3uHu.

KiroueBbie ciioBa: katuonnbsie [IAB, ”HTUOUTOPBI KOPPO3UH, CONM BTOPUYHBIX AMUHOB, Y€TBEPTUUHbIE
AMMOHUWHBIE COETMHEHUSI, CKOPOCTh KOPPO3UH.

L. I. Farrakhova, A. A. Grechukhina, R. F. Khamidullin, P. S. Fakhretdinov and A. V. Kamyshev

UNCONVENTIONAL CATIONIC SURFACTANTS TESTING FOR CORROSION INHIBITION IN
O,- AND H,S+0,-CONTAINING MEDIA

The number of unconventional cationic surfactants were tested for corrosion inhibition in different
aggressive media. The tests were conducted with gravimetric, electrochemical and polarization methods. The
reagents action mechanism was found out. As the investigations demonstrated, the chemicals concerned can be
used as corrosion inhibitors.

Keywords: cationic surfactants, corrosion inhibitors, secondary amines salts, quaternary ammonium
bases, corrosion rate.

T. B. Byxapkuna, C. B. Bepyucuuunckas, H. I'. /lucypos, M. E. Makxapoe

KNAKODPA3ZHOE OKUCIIEHUE 3TUJIBEH30JIA KUCJIIOPOAOM BO3/IYXA B ITPUCYTCTBUU
CMEINAHHOI'O KOBAJIbTMAPI'AHIIEBOI'O KATAJIM3ATOPA

PabGora Obuia HampaBiieHa Ha M3y4yeHHE KHUHETUKHM KaTaJUTUYECKOTO OKHMCIEHHUS OTHIOEH301a B
MPUCYTCTBUU CMEIIAHHOTO KOOAJIbTMAapraHIIeBOTO KaTanu3aTopa. B pesynbraTte ObUT yCTaHOBJIEH HAaOOp U
MOCJIEI0BATEIBHOCTh AEMEHTAPHBIX CTAIUM Mpolecca OKUCIEHUS ITHIOEH30J1a B MIPUCYTCTBUU CMEIIAaHHOTO
KaTajlu3aTopa W Ha OCHOBAaHUU CXEMBbl MPOMEXKYTOUYHBIX CTAAUN TOJYYEHO aJIeKBAaTHOE KHHETHYECKOE
OIHCaHNE U KOHCTAHThI CKOPOCTEH peakuuii MpeBpaIleHHsI HCXOIHOTO BEIECTBA U MPOYKTOB OKUCICHHUS.

KiroueBble ci10Ba: CMEMIaHHBINM KOOAThTMAPTaHIIEBBIN KaTaTN3aTOp, STUIOECH30JI, KHHETHKA OKUCIICHUS,
MEXaHHM3M OKHCIICHUS, COCTaB MPOAYKTOB OKUCIICHUS.

T. V. Bukharkina, S. V. Verzhichinskaya, N. G. Digurov and M. E. Makarov



LIQUID-PHASE ETHYLBENZENE OXIDATION WITH ATMOSPHERIC OXYGEN IN PRESENCE
OF MIXED COBALT-MANGANESE CATALYST

The work was aimed at ethylbenzene catalytic oxidation in presence of cobalt-manganese catalyst kinetics
investigation. As a result, the number and a sequence of elemental stages of ethylbenzene oxidation in presence
of mixed catalyst was set up. On the basis of intermediate stages scheme an adequate kinetic description and
feed and oxidation products reaction rate constants were derived.

Keywords: mixed cobalt-manganese catalyst, ethylbenzene, oxidation kinetics, oxidation mechanism,
oxidation products composition.

M. A. Cunun, JI. A. Macaoosa, C. A. Huzosa, B. H. Mapunenxo, /I. 10. Menvnux
[TOJIMCAXAPUIHASA XKNJAKOCTD I'NTYIIEHUA U I[TPOMBIBKHY CKBAXHWH

JUis  mandimero IUNIyIIeHWs CKBaXKHUH pa3paboTaHa MoJMcaxapujHas S>KUIAKOCTh riiymeHus. OHa
IIpeJICTaBIsIeT cOOO0M MoIMcaxapuaHbIil BOAHBIN I'elib HA OCHOBE KOMILIEKca renupyomiero «Xumeko-By». ['ens
TepMocTabmieH 10 Temreparypsl 1wiacta - 95°C, uMeeT HU3KYIO BSI3KOCTh, YTO BaKHO UId OecriepeOonHOM
paboter DLIH, oTnuvaercst manoi ¢unbTpanueii, GuiabTpaT 00Ja1aeT HU3KUM MEK(a3HBIM HATSHKEHUEM, YTO
CIOCOOCTBYET NPUTOKY He(TH B ckBakuHY. B kauecTBe BomHOM ocHOBBI i1t [ICKI™ ucnonb3yroTest pacTBOphI
coJteif OIHOBAICHTHBIX KATHOHOB: XJIOPH/IA KAJTHs MM HATPHS IUTOTHOCTBIO 10 1180 kr/m®,

Pa3paboTtan cocraB monaMcaxapuIHON KUIKOCTH TJYIIEHHS M HPOMBIBKH CKBaKUH, O0JaJaroIuii
3¢ GEKTUBHON OTMBIBAIOLIEH CIIOCOOHOCTHIO OT ac(haabTO-CMOJIO-TIAPA(QUHOBBIX OTIIOKEHHIA.

KarueBbie cJioBa: KOJIJICKTOPCKHUC CBOICTBa HpH3360ﬁHOﬁ 30HBI IIJIaCTa, KOJbMaTalusaA 30HBI
q)HHBTpaHI/II/I CKBAXMHBI, TIYIICHHUEC CKBaXXWHBI, aC(i)aHI)TO-CMOJIO-Hapa(i)I/IHOBI)IG OTJIOXCHUA, NPOMBIBKA
CKBAXXHH, INOJUCaXapuAHaA KUAKOCTb TIIYIICHUA U IMPOMBIBKHU CKBAXWH, MOIOMICC IMOBECPXHOCTHO-AKTUBHOC
BCIICCTBO.

M. A. Silin, L. A. Magadova, S. A. Nizova, V. N. Marinenko, D. Yu. Melnik
A POLYSACCHARIDIC FLUID FOR WELL KILLING OPERATION AND CLEANOUT

A polysaccharidic fluid for non-damaging well killing operation was developed. The fluid involved is a
polysaccharidic aquagel on the basis of gelling complex «Chimeco-B». The gel is heat-stable up to 95°C
formation temperature, has low viscosity, which is important for electrically driven centrifugal pump
continuous operation. The gel also has a low filter loss, and the filtrate has a low surface tension, which promote
oil inflow in a well. As a water base of polysaccharidic fluid for non-damaging well killing operation
monovalent cation salt solutions: potassium or sodium chlorides with density up to 1180 kg/m® are used. The
composition of polysaccharidic fluid for non-damaging well killing operation with effective cleanout ability for
asphalt, resin, and paraffin deposits was developed.

Keywords: reservoir properties of bottomhole formation zone, well filtration zone mudding, well killing
operation, asphalt, resin, and paraffin deposits, well cleanout, a polysaccharidic fluid for non-damaging well
killing operation, detergents.

E. C. Knumos, C. H. Bapanamosa, M. B. bBy3aeea, H. C. Bapnamosa

PEI'EHEPALIA HE®TEIIPOAYKTOB HN3 OTPABOTAHHBLIX MACEJI U PACTBOPOB
OBE3’KMPIBAHUA

Pa3paboranbl mporiecchl pereHepanuu Macell U He(pTernpoayKTOB U3 OTpabOTaHHBIX Macel U pacTBOPOB
OGGS)I(HpHBaHI/ISI, MO3BOJIAIOMIMC  BO3BpalllaTb OYHUIICHHBIC MaAcCjla W  PaCTBOPLL 0663)KI/IpI/IBaHI/ISI B
TEXHOJIOTHYECKUH UK. C TIOMOIIBI0 TaHHOW TEXHOJIOTHH, BKJIIOUAIONIEH YCTAaHOBKY YJIbTpaduIIbTpaIiuu,



BO3MOYKHA pereHepanus oTpaboTaHHBIX Macell ¢ OOJBIINM CO/IEpPKaHHUEM BOJIbI U B3BECH C MOJYYCHHUEM Macel
BBICOKOM CTENEHH OYMCTKM, a TAKXKE OYMCTKA BOJbl OT HE(PTENPOAYKTOB M JOOUYHMCTKA HedTecoaepikaimx
CTOYHBIX BOA. [l BoccTaHOBIECHHS (PHU3MKO-XMMHUYECKHX CBOMCTB Macesl NPUMEHSETCS pa3pabdoTaHHOEe
cpeacTBo «/lomuHaHTa». VYKa3zaHHBIE TEXHOJIOTMYECKUE IIPOLIECCHI JOCTYIHBI ISl MalblX M CPEIHUX
PEATPUITHIA.

KnioueBble ciioBa: pereHepanus Macel M HEQTENPOIYKTOB M3 OTPabOTAHHBIX Macesl W PacTBOPOB
00e3:KUPUBAHHS, YIbTPAPUIBTPALUS, OYUCTKA BOJBI OT HEPTEIPOLYKTOB.

E. S. Klimov, S. I. Varlamova, M. V. Buzaeva and I. S. Varlamova
OIL PRODUCTS REGENERATION FROM EXHAUST OILS AND DEFATTING FLUIDS

The processes for oils and oil products regeneration from exhaust oils and defatting fluids, which enable
to return purified oils and defatting fluids to a technological cycle. With the mean of this technology, including
ultrafiltration unit, regeneration of exhaust oils with high water content and water purification from oil products
and oily water effluents post-treatment are possible. For oils physicochemical properties recovery the developed
reagent «Dominantay is used. The concerned processes are available for small and medium-sized enterprises.

Keywords: regeneration of oils and oil products from exhaust oils and defatting fluids, ultrafiltration,
water purification from oil products.

P. /1. Myxameoapos

METOJ] BHWUAEOTEIIJIOBU3MOHHOW TEHEPAJIM3AIIMM U ErO TEOTEXHOI'EHHOE
3HAYEHUE

Onucan Meron 0OpaOOTKH TEIUIOBU3MOHHON HH(pOpManuu KOcMo- H a’pocheMok B UMK TemmoBom
Aauarra3oHe. BPII[COTGHJ'IOBI/ISI/IOHH&SI CbCMKa BXOIUT B COCTaB METOI0OB TepMOpa3B€I[KI/I, O6’BCJII/IH$[IOHICI>'I
(dbu3nyecKue METOJABl HCCIENOBaHHUS €CTECTBEHHOTO TermaoBoro mois 3emiu. CyHIHOCTh JaHHOTO METOoAa
3aKJIFOYAeTCs B TOM, YTO TEIJIOBOE M3JTYUCHHE HECET IMaMATh O CBOEM MPOUCXOXKICHUH; B TCIUIOBOW YHEPTHUH,
U3ITy4yaeMoi JTI0O0BIM OOBEKTOM, 3aKiIOueHa MHGpOpMaIUs O TIyOMHHBIX MpoIeccax, MPOUCXOIAIINX BHYTPHU
00BEKTA.

KiaroueBble c10Ba: pajloMeTpbI-TEIIOBU30PbI, METOI 00pabOTKU TEIIOBU3MOHHOW nHpopmanuu B UK
TEIUIOBOM JIMalla30He, BUAECOTEIUIOBU3NOHHAS ChbEMKA, TEPMOPA3BEIKA.

R. D. Mukhamedyarov

VIDEO-THERMAL-IMAGERY GENERALIZATION METHOD AND ITS GEO-INDUSTRIAL
SIGNIFICANCY

The method of space and aerial survey in infra-red range thermal-imagery data processing is described.
Video-thermal-imagery survey is a part of geothermal study, which combines physical methods of Earth natural
thermal field investigation. The essence of the method concerned is what thermal radiation has a memory of its
foundation; the thermal energy, radiated from any subject, has information about deep processes, which take
place inside the subject.

Keywords: radiometers and thermal imaging devices, method thermal-imagery data in infra-red range
processing, video-thermal-imagery survey, geothermal study.



C. A. Cepkepos, H. U. ITonvin, A. B. Copoxun

OINPEAEJIEHUE T'PABUTALIMOHHOI'O BJIMAHMA OT M3MEHEHUSA MACC B INIACTAX,
BO3HUKAIOIINX ITPU SKCIUIYATALNN [TIOA3EMHBIX XPAHUJINIL I'A3A

B pa60Te paccMOTp€Ha METOJAUKa OIIPCACICHUA 3HaYCHUI I'paBUTAO0MOHHOI'O II0JIA, CBA3aHHOI'O C
W3MEHEHHEM IUIOTHOCTH IJIaCTOBOM BOAbI U BOAOHACBIMICHHBIX TJIMHUCTBIX MOPOJ B IT'OPU30HTAX IHOA3ECMHOI'O
XpaHE€HHUA Tra3a, o4 BJIIMAHHUEM HU3MCHCHUS OABJICHHUA B IIPOLCCCE OKCILTyaTaluu HXF, a TaK)Ke 3HAYCHUM
I'paBUTAIUOHHOTO I10JIs1, BBI3BBAHHBIX U3MCHCHHUCM MACCHI I'a3a IIpUu 3aKa4vKe U 0T6ope M3 IJIACTOB €T0 XpaHCHHA.

ITokazaHo, 4ro npu U3MeHeHUH naBiaeHus Ha 3 MIla 3HaueHus CUIIBI TSDKECTH, CBA3AHHBIE C M3MEHEHUEM
IUIOTHOCTH TJIACTOBOM BOJBI, M3MeHATCS 10 5 Mkl an. I'paBuranmonusiii 3¢dekr, cBA3aHHBIN ¢ U3MEHEHHUEM
IUIOTHOCTH BOAOHACHIIEHHBIX MIMHUCTBIX MopoJ AocturHer 1,6 mkl'an. U3 stux nByx ¢akTOpoB M3MEHEHHS
CHUJIBI TSYKECTU OCHOBHBIM SBJISIETCS] U3MEHEHUE TUNIOTHOCTHU BOJIBI.

Ha npumepe [[enkoBCKOTO MOI36MHOTO XpaHWIIMINA Ta3a [0 peajbHBIM JIaHHBIM 3aKa4Kd M 0TOOpa rasza
3a ce30H 1996—-1997 rr. onpeneneHbl U3MEHEHHUS CUJIbI TSHKECTH, CBA3aHHBIC C M3MEHEHHUSMM MAacChl Tra3a B
npouecce 3kcruryatauuu [IXT'. ITokazano, 4To 3Tu u3MeHeHus1 MOryT gocturath Benununssl 0,07 mIam.

KiaroueBble cjioBa: IOJ3EMHOE XpaHEHUE raza, MOHUTOpUHI 3KcrutyaTanuu IIXIT m HedrerazoBbix
MECTOPOXKJICHUI, TPABUTALMOHHOE T10J1€, TPaBUMETPUUECKUI METO/l, re0(pU3NIECKUI KOHTPOIb.

S. A. Serkerov, I. 1. Polyn and A. V. Sorokin

DETERMINATION OF GRAVITATIONAL INFLUENCE OF MASS VARIATION IN FORMATIONS
WHILE UNDERGROUND GAS STORAGE EXPLOITATION

The work deals with the method for determination of gravitational influence, connected with formation
water and water-saturated argillaceous rock density variation in underground gas storage (UGS) rocks under the
influence of pressure variation at UGS exploitation and also the value of gravity field determination, connected
with gas mass variation at injection and withdrawal from storage rock.

It was demonstrated, that at pressure variation at 3 MPa, the force of gravity value, connected with
formation water density variation, was changed up to 5 pgal. Gravitational effect, connected with water-
saturated argillaceous rock density variation will reach 1.6 pgal. From these two factors of the force of gravity
change the main is water density variation.

As an example, using real data of gas injection and withdrawal at the period from 1996 to 1997 year of
Scholcovo UGS the variations of gravity force, connected with gas mass change at UGS exploitation, were
determined. It was presented, that the variations concerned can amount up to 0.07 pgal.

Keywords: underground gas storage, underground gas storage exploitation monitoring, oil and gas fields
monitoring, gravity force, gravity method, geophysical control.

B. H. Xneonuxos, B. A. Bunokypos, I0. @. I'vuyuna, C. B. Aumonos, A. C. Muwiun

NCCIIEJOBAHUE COCTABOB JUIA CEJIEKTUBHOI1 BOJOUN30JIALIMN
B I'A30BbIX CKBAKMHAX

[TokazaHo, 4TO HCHOJIB30BaHHE THIpodoOn3aTOpa KOMIO3MLIUU «TUAPOPOOU3aTOp + JIErKOJETYUHid
pactBoputenb» g Bopouzosauuud B II3I] ra3oBbIX CKBaKMH IMO3BOJIMT YMEHBUIMTH BOJAOHACHIIIEHHOCTh
MIOPUCTBIX CPEJ U CEJIEKTUBHO BO3IECHCTBOBATH IPH 3aKAYMBAaHUM B CKBAXHHY M IIOCTYNAaTb B OCHOBHOM B
BOJIOHACBILLICHHBIE TOPUCTHIE CPEJIBI.

KiroueBble cjioBa: BOJIOM30JIAINS, Ta30Basi CKBaXXKHHA, pu3a0oiiHas 30Ha, rupododu3anms.



V. N. Khlebnikov, V. A. Vinokurov, Yu. F. Guschina, S. V. Antonov and A. S. Mishin
COMPOSITIONS FOR SELECTIVE GAS WELLS WATERPROOFING RESEARCH

It was demonstrated, that waterproofing agent using in composition «waterproofing agent + highly
volatile solvent» for water proofing in bottomhole formation zone of gas wells will afford to decrease
wateriness of porous media and selectively act when injecting in a well and permeate generally to wateriness
porous rock.

Keywords: waterproofing, gas well, bottomhole formation zone, hydrophobization.

A. I1. Xpaopoe

NCCJIENOBAHUE ITAPAMETPOB TPAHCIIOPTUPOBAHMA BbICOKOBA3SKNX HEDTEN B
BUJE OMVYJIBCHUU C LEJIBIO UX OIITUMU3ALINN

B paGore paccmoTrpeHa Qusmyeckas MoJeNb TEUEHUS MPSAMOW 5MYJIbCUU BBICOKOBSI3KONH He(TH,
YUUTBIBAIOIAsl KaK CTPYKTYPHbIE, TaK U IUIACTUYECKUE CBOMCTBA BA3KOIJIACTUUECKUX KHaAKocTel. C mOMOLIbIO
MaTEMaTHYECKOro anraparta ¢ IPUMEHEHHEM KOMIBIOTEPHBIX TEXHOJIOTHIl MOITy4eHO 0000IIeHHOe ypaBHEHNE
TEYEHMsI TIOTOKA CMECH B TPYOOIIPOBOJE, CBSI3bIBAIOIIECE BCE IJIaBHBIE MapaMETPhl PEOJOTHYECKOrO IOTOKA!
HaNpsDKEHHWE Ha CTEHKE TPYOOIpOBOJa M HAayalbHOE HAINPSKEHHE CABHUra, PaJuyC silpa MOTOKAa M Paanuyc
TpyOOIpOBOJa, BSA3KOCTh HAa TpaHMIIE sijipa MOTOKA M BS3KOCTh B KOJBLEBON 00JAacTH TEUEHHUs. YpaBHEHUE
SBIIETCS KOHEUHBIM BUJOM MaTeMaTHUECKOH MOJENN MOTOKA 3MYIbCUH, BBIPAKEHHON B O€3pa3MEpHOM BHJIE.
Ha ocHOBaHMM TEOpPETUYECKUX HCCIENOBAHUM, TMOATBEPKACHHBIX HKCIEPUMEHTAJIbHBIMU JaHHBIMHU,
pa3paboTaH aNropUTM pacueTa HapaMeTpoB TPYOONPOBOIHOTO TPAHCHOPTHPOBAHUS BHICOKOBS3KOW HedTH B
SMYJIbCUOHHOM COCTOSIHUH.

KarueBble cjioBa: THAPOTPAHCHOPT, BBICOKOBSI3KAas HE(PTh, SMYJbCHs, MaTeMaTH4ecKas MOJIEINb,
TPYOONPOBOIHBIN TPAHCIIOPT.

A. P. Khrabrov

PARAMETERS OF HIGH VISCOSITY OILS TRANSPORTATION IN THE FORM OF EMULSION
RESEARCH IN ORDER TO ITS OPTIMIZATION

The article deals with the physical model of high viscosity oil-in-water emulsion flow, which concern
both structural and plastic properties of viscoplastic liquids. By mean of mathematical tools using computer
technologies, a generalized equation of the mixture stream flow in a pipeline was derived. The equation
correlate with all main parameters of rheological stream: stress at the pipe wall and upper yield point, stream
radius of kernel and pipe radius, viscosity at the interface of stream kernel and viscosity at circular flow range.
The equation is the final type of emulsion stream mathematical model, expressed in dimensionless form. On the
basis of theoretical study, which was proved with experimental data, computation algorithm of high viscosity
oil in emulsion state pipeline transportation was developed.

Keywords: hydrotransport, high viscosity oil, emulsion, mathematical model, pipeline transportation.



