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A. IO. Kpovinoea, E. I'. 'opnos', A. B. Illymoeckuii®, IO. I1. Acvan?, M. IO. Huckoeckas®

1000 «(MI'M-HTL»,

2Ky6aHCKHi roCy1apCTBEHHBII TEXHOIOTMYECKHI YHUBEPCHUTET,

E-mail: nismar@mail.ru

[Mony4yenne XuMHYECKUX MPOAYKTOB KATAJTUTHYECKHUM MpPeBpallleHneM O0HOMACCHI

Hccredosano enusanue cocmasa eeHepamopro2o 2a3a Ha 8blX00 U COCMAG NPOOYKMOE €20 NPEeEPAueHUsL 8
NPUCYMCIMBUU KOOATLIMOBLIX U JHCENE3HbIX Kamanuzamopos. 1Ipueodsmces 0annble 0 3a8UCUMOCU XApaKmepa
NOYUAEMBIX OP2AHUYECKUX COeOUHEHUL OM COCABA NPULSOMOBIIEHHbIX KAMAIUZAMOPO8 U YCI08ULL NPOB8edeHUs.
cunmesa. DKCNePUMEHMANILHO YCMAHOBAEHO, YN0 2eHePAMOPHbIE 2A3bl, NOJYYEHHbIE NPU 2A3UGUKAYUU 8030YXOM
pacmumenbHou OUOMACCyl, MO2Ym ObIMb UCHOAb308AHbL 051 NOJLYYEHUSL NAPAPUHO8, 0IePUHOE U OOHOAMOMHBIX
cnupmos 6e3 0cyuecmeieHusi KOHOUYUOHUPOBAHUSL, MO eCb 0e3 bl0e/IeHUsL U3 HUX CUHMEe3-2a3d
cmexuomempuieckoeo cocmasd.

KioueBble ciioBa: 6uomacca, razuukanms, TeHepaTOpHbIN ra3, CHHTE3-Ta3, KaTaluu3aTopsl, napaduHel, 0e(QUHBL,

CIIUPTEHI.

A. Yu. Krylova,' E.G. Gorlov,! A.V. Shumovsky,' Yu. P. Yas'yan,? and M. Yu. Niskovskaya?

Ynstitute of Fossil Fuels, Scientific and Technological Center LLC;

2Kuban State Technological University

CHEMILUMINESCENCE OF PHOTO-OXIDIZED AND INHIBITED HYDROCARBONS OF BALAKHAN
HEAVY-OIL RESIDUE

The influence of the generating-gas composition on the yield and composition of its transformation products in the
presence of cobalt and iron catalysts is investigated. Data for the dependence of the obtained organic compounds on
the composition of the prepared catalysts and synthetic conditions are provided. Experiments found that generating-
gases obtained from aerobic gasification of plant biomass can be used to produce paraffins, olefins, and monatomic
alcohols without conditioning, i.e., without separating stoichiometric syngas from them.

Keywords: biomass, gasification, generating gas, syngas, catalysts, paraffins, olefins, alcohols.

A. I'. P3aee', I. H. Kenbanuee®, I. P. Mycmadgpaeea®, C. P. Pacynog®

"Nucturyr cucrem ynpasnenus Hanmonansuoit AH AsepOaiikana,

2MuctuTyT Karanusa u Heoprauudeckoit xumun HAH AsepGaiimkana,

3 Asep6aiipKaHCKKI TOCY IaPCTBEHHBIA YHUBEPCUTET HE()THU ¥ TIPOMBIILIEHHOCTH

rasulovsakit@gmail.com

MoaeaupoBaHue NpoueccoB 00pa3oBaHus M pa3pylLlIeHUs IMYJIbCUHN

IPU TEPMOXUMHUYECKOIl NOAr0TOBKe HedTH

Tloxazano, umo npoyeccvi NOO2OMOBKU HedMU OMHOCAMCS K HAHOMEXHOIO02UAM, HOCKOILKY IMU NPOYECCyl
0CYIUeCmenaomes Ha HAHOPASMEPHOM YPOBHE, 3aKI0UAIOUEMCSL 8 3aPSAO0BOM 83AUMOOCUCEUU MOHO-

U NOTUBANEHMHBIX UOHOS8, NPUCYIMCIMEYIOWUX 80 83AUMOOCUCMEYIOWUX cpedax Hedhmu u naacmosoti 600bi. C yuemom
cneyuguueckux ocobenHocmetl (HAHOAGIeHUN) 0OPA308AHUA U PA3PYUEHUS HeDMAHOU IMYNbCUU NPEOTIONCEHA

Mamemamu4eckas Mooeib npoyeccoe mepmoxumudecKoco 00e368021CUBAHUSL Hequu. HpeaﬂOOfC‘eHbl MemoOuKu OYEHKU



I PeKMmUsHOCMU RPOMENHCYMOUHO20 IMYTLCUOHHOZO COSL U AHATUMUYECKUE BbIPadCeHUs OJis ONpedeieHUs 8DeMEHU
npebvlI8anUs HeQMAHBIX IMYIbCUL 8 OMCMOUHBIX ANNAPAMAX YCIMAHOBKU MEPMOXUMUYECKOU NOO20MOBKU Hedmu.
KioueBble ci10Ba: 1BOMHOM dIIEKTpUUECKUH 3apsia, ancopOuus, HeTsHas SMyJbcus, MexX(a3sHoe HATSKEHHUE,

CMa4YMBaHHUC, KOAJICCUCHIIWA, (l)I/IJ'IBTpaLIHH.

A. G. Rzaev,! G. |. Kelbaliev,? G. R. Mustafaeva,® and S. R. Rasulov?®

YInstitute of Control Systems, National Academy of Sciences of Azerbaijan;

2Institute of Catalysis and Inorganic Chemistry, National Academy of Sciences of Azerbaijan;

3Azerbaijan State Oil and Industry University

SIMULATION OF EMULSION FORMATION AND DESTRUCTION DURING THERMOCHEMICAL OIL
PREPARATION

Nanotechnology comprises oil preparation processes because they occur on the nano-scale and involve interaction of
charged mono- and polyvalent ions found in the interacting oil and reservoir water. A mathematical model for
thermochemical dehydration of oil was proposed considering the specific features (nano-scale effects) of oil-emulsion
formation and destruction. Procedures for estimating the effectiveness of the intermediate emulsion layer and
analytical expressions for determining the lifetime of oil emulsions in settlers of thermochemical oil preparation
facilities were proposed.

Keywords: electrical double layer, adsorption, oil emulsion, interfacial tension, wetting, coalescence, filtration.

A. I. Capuynuna’, P. P. 3a66apoé’, C. H. Xycuymounoe’, A. A. Anexceesa’,

M. III. Xycuymounos®, C. M. Ilempoe'>

'KazaHckuii HAlMOHANBHBIN UCCIIEI0BATENLCKHI TEXHOIOTUYECKUH YHUBEPCHTET,

2Cankr-IleTepOyprekuii FOpHBIN YHUBEPCHTET,

KasaHckuii (IpUBOJIKCKHIT) (enepabHblii YHHBEPCHTET,

E-mail: aliyahanova@mail.ru

TepMoMexaHU4YecKOe 00€3B0KMBAHNE BbICOKOYCTOMYMBBIX JUCTIEPCHBIX CHCTEM

JKMJIKUX MPOAYKTOB MMUPOJIH3A

Paboma noceswena uzyuenuio HCudKux npooyKkmos RUPOIU3a WUPOKoU Qpakyuy 1e2kux yene6o00po00s u 3MaHo80l
@paxyuu, npedcmasasiouux co60tl 8biCOKOCMPYKMYPUPOBAHHBIE U BbICOKOYCHOUYUBLLE 8000-Y21e8000POOHbIE
oucnepcHule cucmemvl. B kayecmee cnocoba 06e3603cusanust 6bil UCNOIb308AH MeMOo0, OCHOBAHHbIU HA UCRAPEeHUU
600bl. H3yuanuce cmecu ¢ cooepaicanuem 800HoU ghazvl om 20 0o 75% macc. Ilposedeno pazoenenue coipbs
MePMOMEXAHUYECKUM MEMOOOM HA KYDOOBblll ocmamox u oucmuiiimuvle ppaxyuu. Oyenka sgppexmuenocmu
00€36021CUBAHUS OCYWECMBIANACL HA OCHOBE COOEPHCAHUA 800bL 8 KYO08oM ocmamke. [/[s 6cex uzyueHHblx cmecell
ObLIU OOCMUSHYMbL CIE008blE KOIUYECmEd 800bl 8 Kybosom ocmamke. Ilokasano, umo ysenuuenue coO0epicanus 600bl
8 IMYTLCUSAX CNOCOOCMBYEm YBEIUUEeHUI0 COOMHOUEHUSI OMOUPAEMO20 Y2le8000POOH020 OUCMUILIAMA K KYO08OMY
nPOOYKMY, a pazoasieHue UCX0OHOU IMYIbCUL Te2KOU RUPOIUSHOU CMOAOU, 8 3A8UCUMOCTU OM UCXOOHOZ0 ChIPbs
NUPOIU3A, OKA3bIBAEH NPOMUBOPEHUBOE GNIUSHUE HA 8bIX00 NPOOYKMOE 00e380HCUBAHUSL.

KiroueBble c10Ba: JUCIIEPCHAS CHCTEMA, XKUKUE MPOYKTHI TUPOJIN3a, TSHKEIas MUPOJIM3HAS CMOJIA,

OMYJIbCHUH, 06C3BO)KI/IBaHI/I€, HCIIapCHUC, TCPMOMECXAHUICCKOC BO3,Z[6ﬁCTBI/I€.



1A.G. Safiuling, 'R.R. Zabbarov, 2S.1. Khusnutdinov, 'A.A. Alekseeva, 11.Sh. Khusnutdinov, ¥3S.M. Petrov

1Kazan national research technological university,

2 Saint Petersburg Mining University,

3 Kazan Federal University

Thermomechanical dehydration of highly-stable dispersed systems of

liquid pyrolysis products

Samples of highly-organized and highly-stable dispersed systems of liquid pyrolysis products were obtained from
PJSC «Kazanorgsintez». These samples cannot be exposed to traditional dehydration methods, based on settling of
water phase. Method, based on evaporation, was used as an alternative dehydration technique. Model mixtures with
water cut in the range of 20-75 % were prepared. The feedstock was then divided into distillate fraction and bottom
product. Assessment of efficiency of dehydration was carried out based on final water cut of bottom products. For all
the samples water content dropped to trace amounts. It was shown that, dilution of the emulsions with light pyrolysis
oil, acting as an azeotropizer, promotes separation of the feedstock.

Keywords: dispersed systems, liquid pyrolysis products, heavy pyrolysis resin, emulsion, dehydration, evaporation,

termomechanical effect.

A. A. Anexceeea’, C. H. Xycuymounoe®, C.M. Ilempoe**,

HLII. Xycuymounoe', A.I'. Cagpuynuna', H.IO. Bawkupuyesa'

'Kaszanckuii HAMOHAIBHEIN HCCIIEI0BATEILCKII TEXHOJIOTHYECKUH YHUBEPCHUTET,

2Cankr-IleTepOyprekuii FOpHBIN YHUBEPCHTET,

KasaHckuii (IpUBOJIKCKHIT) (eiepalbHbIii YHHBEPCHTET,

E-mail: alexeeva.a.a@bk.ru

CBoiicTBa U HANPABJIEHUA PeaTH3aANNH JUCTHIUISTHBIX (paKknuii BLICOKOYCTOHYMBBIX TUCIIEPCHBIX CHCTEM
JKMJIKHX MPOAYKTOB MHPOJIU3A

B cmamuve npusooumcs ananuz cogpemeHnbix Memooos nepepabomKu U YMuausayuu HCUOKUx npooyKmos nupoiusd
1211e6000P00H020 cbipbst. OObEKMOM UCCIEO08AHUSA AGTSIOMCS Y2Ne8000POOHbLE OUCTUNIAMHbIE (PaKyul,
noJyueHHble NpU Nepe2oHKe 8bICOKOYCMOUUUBLIX OUCNEPCHBIX CUCIEM HCUOKUX NPOOYKIMO8 NUPOIU3A WUPOKOU
@dpaxyuu neekux yeneeo0opo0os u amanoeol gpaxyuu. bviiu onpedenenvt ocnosHbvie GuzuKo-xumuieckue
nokasamenu, ()paKyuoOHHvle U KOMNOHEHMHbIE COCMABbL NOJYHEHHbIX Oucuiiamos. Ilposeden ananus nomyyaemuix
NpOOYKMO8 HA COOMBENCcmaue mpebosanusim K JHCuoKum npooykmam nupoausza mapok E-1, E-18. Ycmanoeneno, umo
noyuenmbvie yeneeo0opoonvle oucmuiiamol coomsememesyrom mpeooganuim TY 2451-179-00203335-2008 na
JicuOKUe npodykmol nupoauza mapxu E-1.

KioueBble ci10Ba: )XHIKUE TPOAYKTHI MUPOJIN3a, JIETKUH YIICeBOAOPOAHBINH TUCTUILIAT, AUCIIEPCHASI CHCTEMA,

00e3BOKUBaHKE, HCIIAPEHHE, TEPMOMEXaHUIECKOE BO3ICHCTBHE.

L A A. Alekseeva, 2S.1. Khusnutdinov, 13S.M. Petrov
11.Sh.Khusnutdinov, tA.G. Safiulina, IN.Yu.Bashkirtseva

1Kazan national research technological university,



2 Saint Petersburg Mining University,

3 Kazan Federal University

Properties and selling destinations of highly-stable dispersed systems of liquid pyrolysis products

In the article modern methods of processing and utilization of liquid products of pyrolysis of hydrocarbon feedstock
were analyzed. Highly-stable dispersed samples of liquid pyrolysis products of PJSC “Kazanorgsintez”” were chosen
as an object of research for thermomechanical dehydration. Physico-chemical properties, fractional and component
composition of light distillates were determined. Obtained products were analyzed and compared with the
requirements of liquid pyrolysis products of grade E-1. E-18. It was shown that, obtained hydrocarbon distillates
comply with the standards of liquid pyrolysis products of grade E-1 (TU 2451-179-00203335-2008)

Keywords: liquid pyrolysis products, light hydrocarbon distillate, dispersed system, dehydration, evaporation,

thermomechanical effect.

10. A. Xam3un, P. P. Illupusazoanos, A. P. /lasnemwmun, A. b. Myp3zaoekoea, H. B. fIkynos, A. 3. Illadpuna

VY dumcknii rocy 1apCcTBEHHBINH HEPTIHONW TEXHUYECKUH YHUBEPCUTET

E-mail: Yunirkh@bk.ru

I[IpuMeHeHHE OKUCIUTETHHON PereHepaIii MeoJTHTCOAEPKAINX KATATU3aTOPOB

B MpoIlecce TBEPAOKCUJIOTHOTO AJTKIIHPOBaHNS N300yTaHa ojiepHaAMH

Hccredosano npumenenue oKUCIUMENbHOU peceHepayuu Yeoaumcooeprcauux Kamaiuzamopos 8 npoyecce
AIKUAUPOBAHUS U300YMAHA OlepUHAMU 8 Npoyecce OTUMETbHBIX UCTBIMAHUL 00PA3Y08 KAMAIU3AMopa Ha NUAOMHOU
yCcmanogke. YcmanogieHo, ymo OaHHblll N0OX00 pe2eHepayuu COKpAaenm MelcpeceHepayuOHHbIL CPOK CLyHCObl
xkamanuzamopa. Ilpeononodcumensvro 10KanbHble nepecpessvl KAMaIu3amopa nPusoosim K HeoOpamumvim npoyeccam
CheKanus u, Kax ciedcmeue, K CHUICEHUIO 8biX00a AIKULAma.

KiioueBble ciioBa: TBEPAOKHUCIOTHOC AJIKUIIMPOBAHUEC, HCOJIUTEI, AJIKWJIAT, OKUCIUTCIIbHAad PErcHepanus.

Yu. A. Khamzin, R. R. Shiriyazdanov, A. R. Davletshin, A. B. Murzabekova, N. V. Yakupov, and A. E. Shadrina
Ufa State Petroleum Technological University

APPLICATION OF OXIDATIVE REGENERATION OF ZEOLITE-CONTAINING CATALYSTSTO
SOLID-ACID ALKYLATION OF ISOBUTANE BY OLEFINS

Application of oxidative regeneration of zeolite-containing catalysts to alkylation of isobutane by olefins was
investigated during long-term catalyst tests at a pilot plant. This approach to regeneration was found to shorten the
catalyst service life between regenerations. Local overheating of the catalyst is presumed to cause irreversible
sintering and, as a result, a decrease of the alkylate yield.

Keywords: solid-acid alkylation, zeolites, alkylate, oxidative regeneration.
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AcopOuHOHHOE pa3/ieJieHNe U UCCael0BaHue Y3KUX MacaaHbIxX (ppakuuii 300-400°C

3alaJHO-CypPryTcKoil He(pTH

C pocmom 000biuU U nepepabomKu cepHUCmbIX Hegmell 603HUKAA NPOOIeMA KOMNLEKCHO20 UCCIe008AHUsL UX
COCMAasa u C80UCMS, CEIA3AHHAS C PA3PAOOMKOU COBPEMEHHBIX MEXHON02UI 00eccepusanis MacusaHblx Qpaxyuil u ¢
UCNONBL30BAHUEM CEPAOPSAHUYECKUX COCOUHEHUL 8 KAUeCmEe HOB020 CbIPbs 01 HeMeXUMUYecKou
npomvluiienHocmu. /s uzyuenus cocmasa u c8oUCme cepaopeanuieckux coeOuHeHull Obll npuMeHeH
a0COPOYUOHHDBLIL MEMOO PA30eNeHUs MACTAH020 OUCTULIAMA Ha y3Kkue pparkyuu Ha curuxazene LIHICM. [Ipu nomowu
UK- u macc-cnexmpockonuu yCmaHo8IeHo, 4o Cepaopeanuyeckue coeOuHeHus MAcIanol hpakyuu 3anaono-
CYpeymcKoll Hepmu npeodcmagieHvl Cyabhuoamu aupamuyueckoeo u YUKIUYecko2o psoos npu Omcymcmeun
CYIbPUO06 aPOMAMULECKO20 CIPOEHUSL U COCOUHEHUAMU MUOPEH08020 pAOA (AIKUI-, YUKIAHO- U
ouyuxanobensmuogpenamiL).

KuaroueBsble ciioBa: MacisHas ppakius, cepaopraHnIecKie coenHeH N, aJcOpOIIMOHHOE pa3ielieHHe.

L. R. Gainullina and V. P. Tutubalina

Kazan State Power Engineering University

ADSORPTIVE SEPARATON AND STUDY OF NARROW OIL FRACTIONS (bp 300-400°C) OF WEST
SURGUT OIL

Increased production and processing of sulfur crudes has necessitated a comprehensive study of their compositions
and properties because of the development of modern desulfurization technologies for oil fractions and the use of
organosulfur compounds as new feedstocks for the petrochemical industry. The compositions and properties of
organosulfur compounds were studied using adsorptive separation of the oil distillate into narrow fractions over
ShSM silica gel. IR and mass spectroscopy found that organosulfur compounds of West Surgut oil fractions are
aliphatic and cyclic but not aromatic sulfides and thiophenes (alkyl-, cycloalkano-, and
bicycloalkanobenzothiophenes).

Keywords: oil fraction, organosulfur compounds, adsorptive separation.
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AcopOLHOHHOE pa3ieJieHUue I'a30BbIX CMeceil B HeNOABMKHOM cJIoe a/iIcopOeHTa

Paccmompeno usmenenue nepenada 0agienus 6 HeNOOBUNCHOM Clloe cunmemuyeckozo yeoauma NaA u npupoonoeo
KAUHONMunOAuma mecmoposicoenus *"Aui-/lae” (A3epbatioscan) 6 3a8ucumocmu 0m pacxooa NOCMynanuezo 2asd.
Tokaszano, umo npu noddepicanuu nepenada 0asieHus 8 OnpedeieHHOM UHMepP8ae, 8 HeNOOBUNCHOM CIOe YeoIuma
€030a10Mcst YCa08UsL OOCTHUNCEHUS MAKCUMATLHOU A0COPOYUOHHOU eMKOCHU A0copbeHma npu adcopoyuoHHOM
pazoenenuu 2azo6oti cmecu CH4/CO/CO2/N2. Ilpednooicena cucmema ypasHeHul, 015 ONUCAHUSL 83AUMOCBA3U
nepenaoa 0asienus npu 2a3opasHol adcopoyuu 8 HeNOOBUNCHOM Cl0e KIUHONMULOIUMA U PACX00a HOCIMYNAIOULe20
easa, obecneuusaioue2o Hauboee NoIHOe UCNONIb308aAHUE A0COPOYUOHHOU eMKOCIU adcopbenma.

KuioueBble cjioBa: ra3oBasi CMECh, aICOPOITHS, IICOTUTHI, aACOPOIIMOHHAS EMKOCTb.



F. V. Yusubov and Ch. Sh. Ibragimov

Azerbaijan State Oil and Industry University

SEPARATION OF GAS MIXTURES IN A FIXED-BED ADSORBENT

The change of pressure drop in a fixed bed of synthetic zeolite NaA and natural clinoptilolite from Ai-Dag field of
Azerbaijan is studied as a function of the incoming gas flow rate. Conditions for attaining the maximum adsorbent
capacity during adsorptive separation of a CH4+/CO/CO2/N2 gas mixture are created in the zeolite fixed bed if the
pressure drop is maintained in a certain range. A system of equations describing relationships of the pressure drop
during gas-phase adsorption in a clinoptilolite fixed bed and the incoming gas flow rate that ensure the most complete
utilization of the adsorbent capacity is proposed.

Keywords: gas mixture, adsorption, zeolites, adsorption capacity.
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CunTte3 HedTenoJIUMEPHBIX CMOJI TEPMUYECKOI MOTUMepHu3anueil HenpeaeJbHbIX COeJUHEHU I MUPOJIM3HbIX
$pakumii

THonyuenvl HepmenonumepHvie CMOIbL NYMEM MEPMULECKOU NOTUMEPUZAYUU HENPEOeTIbHbIX COeOUHeHUl PParyull
AHCUOKUX NPodYKmog nuponusa (ppaxyusa Co+, magxcenas cmoaa nupoausa). Hegpmenonumepnuie cmonvi
oxapaxmepusoeanvl memooamu *H IMP-cnexkmpockonuu, MALDI cnekmpomempuu u 2envnponuxaiowetl
xXpomamoepaguu. Hcciedosano enusamue memnepamypul, BpOOOIHCUMENbHOCIU PeaKyull, COCIAsa Colpbsl U
co0epaicanus pacmeopumeris Ha 6bixo0, CPEOHION MONEKYIAPHYIO MACCY, YBEMm U CIMPYKMYpy MOIEK)
Heghmenoaumepuvix cmon. Ilokazano, umo 6 ciyyae noaumepuzayuy Qpaxyuu msdxiceaol cCMovl NUPoaU3a
onmumanvHas memnepamypa cocmasasem 230°C, npu 3motl memnepamype 6bixo0 HepmenoIuMepHol CMOJIbL
docmueaem 50% mac. Ilokazano, umo dobaesnenue k msicenou cmone nupoauza gpaxyuu Co+ nO36045€M NOGLICUMb
6bIX00 NOIUMEPA NPU YMEHbULEHUU COOEPIICAHUS 8 €20 CIMPYKMYPE APOMAMUYECKUX PpasmeHmos.

KioueBbie cj10Ba: HeTEMOIMMEPHAS CMOJIA, XHJIKUE MPOAYKTHI TUPOJIH3a, TSHKENask CMOoJia MUPOJIN3a, TEPMUIECKas

noJimMepusanus.

E.M. Zakharyan®, N.N. Petrukhina®, A.l. Dmitriev?, A.l. Nekhaev', B.P. Tumanyan?, A.L. Maximov'?

L A.V. Topchiev Institute of Petrochemical Synthesys RAS,

2 Gubkin Russian State University of Oil and Gas (National Research University),

® Moscow State University, Chemical Department

Thermal Polymerization of Steam Cracking Liquid Fractions for Hydrocarbon Resins Production
Hydrocarbon resins were synthesized by thermal polymerization of olefinic compounds of steam cracking liquid
products (Co. cut, heavy tar). The hydrocarbon resins were characterized by *H NMR spectroscopy, MALDY and gel

permeation chromatography. The effect of temperature, reaction time, feed composition and solvent on yield,



molecular weight, color and molecular structure of hydrocarbon resins was investigated. It was shown that Co+
fraction addition to heavy tar provides polymer yield increase while reducing aromatic fragments in its structure.

Key words: hydrocarbon resin, steam cracking liquid products, steam cracking ter, thermal polymerization.
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Tpancdopmanusi CTPYKTYpbI IyCTOTHO-MOPOBOI0 MPOCTPAHCTBA H3BECTKOBOI0 KOJLUIEKTOPA

B Mpouecce COJISIHO-KHCIOTHOH 00padoTKu

B cmamve npedocmasnensvl pezyrvmamul uccied08aHuss MOPGOA0SUYECKUX USMEHEHUTI CTPYKINYDbL NOPOBO2O
NpOCMPAHCcmMea KapooHAmHo20 KOAIeKmMopd, B03HUKAIOWUX 00 8030elicmauem Quibmpayuy pacmeopa COIsIHOU
kucnomsl (10% mac.). Ilpeodnoscen HOBblU MemOO uzMepeHusi OOK080U NAOWAOU «4ePBOMOYUUHbBLY OJi paciema Yucia
Jlamxenepa, 3axmouarowuiics @ ceemenmayuu e€ 2panuy Ha yuppogou Mooenu oopasyd, 6blYUcIeHUs

RIOWAOU NOBEPXHOCHU NOJYYEHHOU CLONCHOU (POPMbL PUIbMPAYUOHHO20 KAHAAA U 6bIYUMAHUSL NIOWAOU

ee mopyesvix nioujaoeil. Bvisgnerno, umo mopgomempuueckue xapaxmepucmuru CmpyKkmypbl HOPOGblX KAHAL08, NO
KOMOPOM 6NOCIeOCMBUL 00PA3YEMCsl HePEOMOYUHAY, CYUWEeCMBEHHO OMAUYAIONCSL OM NOPOBOTL CUCTHEMbL UCXOOHO20
0bpasya 6onbuiell CMpPYKMypPHOU YNPOWEHHOCMbIO, CEI3HOCMbIO, MEHLUUEN UZGUIUCTHOCBIO CUCEMbL NOPOBO2O
nPOCMPancmMed, GOILUUMU PAZMEPAMU NOPOBBIX KAHATL08, YMO 00YCI06IUBAEH UX USHAYATLHYIO 8bICOKVIO
nponuyaemocmn. B ucxoonom obpasye nopvl 06pazoeanvl KOHMAKMOM Y2108aAMbLX 0OIOMOYHBIX 3€PEH, NOBEPXHOCHb
NOPOBLIX KAHAN08 — HEPOBHASL, C MHOSOYUCIEHHBIMU 6bICHLYNAMU 3EPEH, d CAMU KAHALbL 00IA0AIONM 3HAYUMENbHOU
uzgunucmocmuio. Ilocie purompayuu KUCI0mMHO20 pacmeopa Ommeyaencs 8blpagHUsanUe N0BEPXHOCU
PUILMPAYUOHHO20 KAHANA, NOPOBOE NPOCMPAHCIEO NPUHUMAE POPMY CUCEMbL COCOUHEHHBIX Medcdy cobol mpyo,
00pazyowux OpeeoBUOHYIO CINPYKIMYPY.

KioueBbie c10Ba: U3BECTHSK, KAPOOHATHBINA KOJUIEKTOP, COJSIHO-KHCIOTHAST 00paboTKa, YepBOTOYHHA, YHCIIO

Jamkenepa, MOphOMETPHsI, MUKPOTOMOTpadusl.

R. I. Kadyrov, M. S. Glukhov, E. O. Statsenko, and B. M. Galiullin

Kazan (Volga Region) Federal University

STRUCTURAL TRANSFORMATION OF THE VOID-PORE SPACE OF A LIME RESERVOIR DURING
HCI TREATMENT

Morphological changes of a lime reservoir pore structure that occurred during flooding with HCI solution (10
mass%) are studied. A new method of measuring the lateral area of a wormhole is proposed for calculating the
Damkohler number and consists of segmenting its boundaries into a digital model, calculating the surface area of
resulting complicated shape of the flooding channel, and subtracting the area of its ends. The morphological sizes of
the pore-channel structures through which the wormhole is subsequently formed differ considerably from the starting
pore system by a simpler structure, greater connectivity, less tortuosity of the pore space, and larger pore channels,
which are responsible for the initially high permeability. Pores in the starting sample are formed by contact of

angular clastic grains. The surface of pore channels is uneven with many outcropping grains. The channels



themselves are highly tortuous. After acid flooding, the channel surface evens out and the pore space becomes a
dendritic structure of interconnecting tubes.
Keywords: limestone, lime reservoir, HCI treatment, wormhole, Damkohler number, morphological size,

microtomography.
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HccenenoBanue 3aK0OHOMEPHOCTH pacnpeneieHust K03 puumneHTa NpoHUIAeMOCTH

B NpU3a00iiHOii 30He CKBAKUHBI MPH X0JO0AHOI 100b1Ye THAXKeT0i He(pTH ¢ MeCKOM

Tpumenenue mexnonocuu xon00Hou 000bruu msxcenou negpmu ¢ neckom (CHOPS) no3zeonsiem nogvlcumos memnol
000bruu cxsadicunsl. [1opodwl, npunedcawue Kk necHanomy Quibmpy, 1e2ko paspyuaromecs noo oeticmeuem
BLINYUUBAHUS (BbI2UOANUS) NECHAHO20 NPOCOsL U Muepayuu yacmuy. phghekmusnocms memooa noGululeHs:
Heghmeomoauu CK8adICUHbL 3a8UCUTN OM GHYMPEHHe20 3aKYNOPUBAHUSL NeCUAH020 NPOCIOsL U 00PA3068AHUSL KAHALOE8
npu 3anecuanusanuu. B oannom uccredosanuu, 0isi onpedenenuss pazmepa necianoll HOOSUNCHOU 30HbL U
pacnpeodenenus Kodgpuyuenma npoHuyaeMocmu 8 Rpu3adOUHOU 30He, ObLia NPEON0NHCEHA MOOeTb
MAKPOCKONUYECKUX PAOUATIbHBIX NOMOKO8 8 MUKPONOPUCMOl cpede. Pesynomambl pabomul no onpeoeieHuio
3AKOHOMEPHOCMU pacnpedeneHuss KO3p@ uyuenma npoHuyaemMocmu 8 npu3abotiHol 30He CKEANCUHBL MO2YI Obimb
noae3nsl 015 ONPedeieHIss cmpame2uu U ONMUMU3AYUY NAPAMEMPOS NPU UCHOTIb308AHUU MEXHOL02UU XOJLOOHOU
000bIuU msidicenol Hedpmu.

KioueBblie c10Ba: yMepeHHOE 3alieCuaHHBaHUE, 3aKyIIOPUBAHHUE TIECYAHOTO MPOCIIOs, YBEIIMYEHUE TPOHHUIIAEMOCTH,

MOJEUPOBAHUE MUKPOIIOPUCTON Cpeibl, pacnpeneneHue ko3 duuuenta npoHNIaeMOCTH.

Xudong Wang,! Zhaohui Chen,*2 Dan Liang,*? and Guanzhong Chen?-2

IState Key Laboratory of Offshore Oil Exploitation, Beijing, 100028, China;

2State Key Laboratory of Oil and Gas Reservoir Geology and Exploration, Chengdu, Sichuan, China

STUDY OF THE PERMEABILITY DISTRIBUTION LAW NEAR THE WELLBORE IN COLD HEAVY-
OIL PRODUCTION WITH SAND

Cold heavy-oil production with sand (CHOPS) can be used to enhance well production rates. The formation adjacent
to the sand filter can be easily damaged due to arching (bulging) of the sand layer and particle migration. The
effectiveness of stimulating well production depends on internal blockage of the sand arch and improvement of
communication during sanding. In this study, macroscopic radial flows in a micropore network were proposed for
simulating the range of the sanding mobile zone and the in situ permeability distribution near the wellbore. The
permeability distribution law near the wellbore can be useful for determining a strategy and optimizing the CHOPS
parameters.

Keywords: moderate sanding, sand arch blockage, enhanced permeability, micropore network simulation,

permeability distribution.
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XemuroMuHeceHIUSA (OTOOKHCIEHHBIX H HHTHONPOBAHHBIX YIJIEBOJOPOI0B

TSZKEJIOr0 0CTaTKa 0anaxaHckol HedTH

Hccnedosanvl mepmo- u homomepmoxemuniomunecyenyuu y2ne6000po008 maxicesio20 Hehmano2o ocmamra
(>500°C) baraxawncxoti (macranoi) wepmu. Paccmompenwl enusnus uneubumopos Ha 0CHO8e 3aMeUWeHHbIX (PEeHOI08
Ha 3hhexmugnocmv hOMoOOKUCIEH UL IMUX Y2ne8000P0008. ONucanvl MexaHuzMvl mepmo- U homooKuciIenus
UCc1e0yemMulxX CUCmeM.

KiroueBsble cioBa: CBOOOIHBIC PATUKAIBI, YTIIEBOIOPOIBI TSHKEIIOTO HE(PTIHOTO OCTaTKa, TEPMO- U
(hOTOTEPMOXEMUITFOMUHECIICHIIHS, BO3ACHCTBUS (HOTOOOTYUCHUS, THTUOMPOBaHKE ()OTOOKUCIUTEIHLHBIX MPOIIECCOB,

AHTHOKCHUIAHTHI.

A. P. Mamedov, Ch. K. Rasulov, Ch. K. Salmanova, S. F. Ahmadbayova, R. Z. Bagirzade, and U. J. Yolchuyeva

Yu. H. Mammadaliyev Institute of Petrochemical Processes, National Academy of Sciences of Azerbaijan
CHEMILUMINESCENCE OF PHOTO-OXIDIZED AND INHIBITED HYDROCARBONS OF BALAKHAN
HEAVY-OIL RESIDUE

Thermal and photothermal chemiluminescence of hydrocarbons in heavy-oil residue (>500°C) from Balakhani oil
were studied. The effects of substituted-phenol inhibitors on the photooxidation efficiency of these hydrocarbons were
considered. The mechanisms of thermal and photooxidation of the studied systems were discussed.

Keywords: free radicals, heavy-oil residue hydrocarbons, thermal and photothermal chemiluminescence,
photoirradiation exposure, inhibition of photooxidation, antioxidants.
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