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b. II. Tymansan, 11. IO. Il]epoaxos

PI'Y nedtn u raza (HUY) umenu U. M. ['yOkuna

bortum@mail.ru

Bo3mo:kHbIe penenTypbl He(PTAHBIX BSKYIIAX C MPUMEHEHNEM PACTUTETbHOTO CHIPhS

H3yueno erusnue pacmumenbHo2o Macia Ha CMpyKmypHO-MeXaHudeckue XapaKxmepucmuru He@hmsanvlx 6aiCyuux,
codeparcauyux cepy u Hegpmenoaumepuyto cmony. IHonyuenwvl eaxcyuue, yoosiemeopsaouue mpebosanuam
cmandapmos na 0opodickvie bumymsl. Ommeyena 6vicoKasn IPHeKMuUeHOCMb pACMUMENbHO20 MACIA 8 Kauecmee
Mooughuxamopos ceoticme bumymos. Ha npumepe obpazyos cooepacawux Hepmenoaumepuyto Moy, cepy u
pacmumenvHoe Macio NOKA3AHA OUHAMUKA USMEHEHUs HEKOTHOPBIX NOKA3amenell Kauecmea Oumymos: neHempayus,
OYKMUIbHOCMb, Memnepamypa pazmacienus. Ilokasana npuHyunuaibHas 603MO*CHOCMb MOOUPUYUPOBAHUSL
CBOUCME HEPMAHBIX BANHCYUUX 34 CUEM COBMECMHO20 UCNONIb308AHUAL NODOUHBIX NPOOYKMO8 nepepadbomru Hegpmu
U pacmumenbHbiX Macei, U KaKk cie0cmeue pacuuperust pecypcroil oazol 0Jis1 NPOU3800CmMea 00POAHCHLIX OUMYMO8
3a cuem 806/1eYeHUs ANbMEPHAMUBHBIX UCTNOYHUKOG CbIPbSL.

KiwueBrble cioBa: OuTyM, MOAN(UKATOPEI, PACTUTENbHBIE Macia, HeTermoJInMepHast CMOoJIa.

B. P. Tumanyan, P. Yu. Scherbakov.

Gubkin Russian State University of Oil and Gas

Possible recipes oil binders with the use of vegetable raw materials

The effect of sulfur, polymeric petroleum resin and castor oil on the structural and mechanical characteristics
of petroleum-based bitumen binders has been studied. On the basis of tar, binders were obtained that meet the
requirements for road bitumen. It was noted, that vegetable oil is highly effective as modifying agents of bitumen
properties. In samples containing petroleum resin, sulfur and vegetable oil, the changes in some characteristics
of bitumen is shown. penetration, ductility, softening temperature. The fundamental possibility of modifying the
properties of oil binders through the use of cheap oil products and vegetable oil, and as a result, the increase
of hydrocarbon resource base for production of road bitumen through the involvement of alternative sources
of raw materials, is shown.

Key words: bitumen, modifying agent, vegetable oil, polymeric petroleum resin.

C. M. Jleoenes, H. B. [llubumosa, B. B. ZKupnos

Bonrorpanackuii rocyjapcTBEeHHbINA TEXHUUECKUH YHUBEPCUTET

ledenev(@vstu.ru

oBbimenue 3¢ pekTUBHOCTH PadOTHI 0JI0KA ra30(p)paKIHOHUPOBAHUSA YCTAHOBKYU CTA0WIN3aLNU OeH3UHA
IIpeonooicer cnocob nosviuenus 3gpexmusnocmu O10Ka 2a30PPAKYUOHUPOBARUS 30 CYem YEeNUteHUs. 8bIX00d
nPONaHoBoll u Oymanosol Gpaxyuil, ¢ COXpaHeHUeM ux Kavecmsd, 8 pe3yibmanme npo8eodeHUst NPoyeccd
OdesamaHnuzayuu 8 cucmeme 08yxX KOJOHH U UCNOIb308AHUSL BMECHO CMAYUOHAPHBIX NEPEIUGHBIX YCMPOUCMS,
nepenusHvle yCmpoucmea noosecHo2o munda. Mucmpymenmom 0as ucciedo8anus aeninacy npoepamma PRO-I1
SIMSCI, oas pacuemos ucnonvzogancs mepmoournamudeckuti memoo NRTL.

KioueBble ci1oBa: ra30ppakMOHUPOBaHKE, IEITAHN3ATOD, IEPONAHN3ATOp, MPONaH, OyTaH, CTaOMIN3aHs

OeH3HHa.



S. M. Ledenev, N. V. Shibitova, V. V. Zhirnov

Volgograd State Technical University

Improving the Efficiency of the Gas Faction Block Unit Operation of Gasoline

A method is proposed for increasing the efficiency of a gas fractionation unit by increasing the yield of propane and
butane fractions, while maintaining their quality, as a result of the process of deethanization in a system of two
columns and using overflow devices of a suspension type instead of stationary overflow devices. The research tool was
the PRO-II SIMSCI program, and the thermodynamic NRTL method was used for calculations.

Key words: gas fractionation, deethanizer, depropanizer, propane, butane, gasoline stabilization.

O. K. Kum, JI. /. Bonkosa, H. A. 3axkapuna

WucTtutyT TOmnMBa, KaTanusa u anexTpoxumuu uM. 1. B. Cokonbsckoro, r. Anmarsl, Kasaxcran
kimolya82@mail.ru

BecuneosuTHbIe KaTaJIM3aTOPBI HA 0CHOBE NMUJIJIAPHPOBAHHBIX 7KeJ1€30M MOHTMOPHJIJIOHUTOB JJ151 KPEKHHIa
YTHAKEJICHHOr0 BAKYYMHOTI'0 Ia30HJIs

Ilpusedenvl Oanuvie no KpekuHzy 8aKyyMHo20 2a30Uis Ha NULAAPUPOBAHHBIX HCENe30M MOHMMOPUIIOHUMAX —
FeNaHMM u FeCaHMM. Onpeoenenst pusuxo-xumuuecKue xapakxmepucmuxy u KUCIOMHOCHU KOMHO3UTNOS.
Tloxazana nosviueHnas akmueHOCMb KAMAIUIATNOPOS 8 00PA308AHUY Je2K020 2a3ouasn. Memodom Meccbaysposckoil
CNEeKMPOCKOnUYU NOKA3AHO Yudcmue 6000pooa, 00pasyioue2ocs 6 npoyecce Kpekunaa 6 peaxyui 60CCMaHOBIeHUs.
MpexsaneHmusvlx opm dcene3a 8 08YX6aneHmubvle 8 NULIAPUPOBAHHBIX MAMEPUATAX.

KuioueBble ¢j10Ba: KaTAIUTHUECKUH KPEKUHT, YTSHKEIIEHHBIN BaKyyMHBIN Ia30iiib,

HI/IHHapI/IPOBaHHBIf/’I JKCJIC30M MOHTMOPHUJIJIOHUT.

O. K. Kim, L. D. Volkova, N. A. Zakarina.

Institute of Fuel, Organic Catalysis and Electrochemistry after D. V. Sokolsky

Zeolite Free Catalysts Based on Iron Pillared Montmorillonites in the Cracking of Weighted Vacuum Gas Oil
The data on the cracking of vacuum gas oil on iron pillared montmorillonites — FeNaHMM and FeCaHMM are
presented. The physicochemical characteristics and acidity of the composites are determined. The increased activity
of the catalysts in the formation of light gas oil was shown. The participation of hydrogen formed in the processs of
cracking in the reaction of reduction of trivalent forms of iron to divalent in pillared materials is shown by the method
of Méssbauer spectroscopy.

Key words: catalytic cracking, weighted vacuum gas oil, ivon pillared montmorillonite.

10. M. ITumenos, A. b. Keawnun, A. B. Ynumoko

25 TlN'ocynapcTBEHHBIH HAYYHO-HCCIIEA0BATEIECKHA HHCTUTYT XUMMOTOJIOTHH MuHOO0pOHEI Poccnn
25gosnithim@mil.ru

Merton ncciaenoBaHus B THHAMHYECKHX YCJIOBHSIX HU3KOTEMIIEPATYPHOI MPOKAYNBAEMOCTH TOIJIHB

IJIS Au3elieil Ha3eMHOM TEXHUKH



Ilpeonooicen onepamuenvili Mai03amMpamHvlil Memoo UCCieO08AHUS HUSKOMEMNEPAMYPHOU NPOKAYUBAEMOCHIU
monaug 0Jis Ouseneli Ha3eMHOU MEXHUKU, NO3GONIOWUL MOOETUPOBATNL NPOYecc Nodadl 8 OUHAMUYECKUX YCTIOBUAX 6
3a8UCUMOCIY OM ONPEOENAIOWUX DIMOM NPOYECC PaKmMopos, YCMaHA8IU8AMsb KOAULECMBEEHHbIEe 3AKOHOMEPHOCMU
GIUAHUA COCNABA U YCIO0BULL NPUMEHEHUS HA NPOKAYUEAEMOCTb MONIUS.

Knrouegwle cnosa: nuzenbHbIE TOIUIMBA, HU3KOTEMIIEpATypHask IPOKAYMBAEMOCTb, METO/IbI UCCIIEOBaHUS,

,Z[HS@J'ILHI:II;’I JABUIaTcClib, HOZ[O6I/I€, MOACIUPOBAHUC, DKCICPUMCHT, HHTCTPAJIbHAA OLICHKA.

Yu. M. Pymenov, A. B. Kvashnin, A. V. Ulitko.

The 25th State Research Institute of Himmotology, Ministry of Defence of the Russian Federation

Method of Testing Low Temperature Pumping Ability of Vehicles’ Diesel Engines in Dynamic Conditions

The article is devoted to efficient and cost-effective method of testing low temperature pumping ability of vehicles’
diesel engines, which enables to simulate the process of fuel injection in dynamic conditions depending on relevant
factors. This method also allows to establish numerical regularities between compounds, application environment and
fuels’ pumping ability.

Key words: diesel oils, low temperature pumping ability, methods of testing, diesel engine, similarity,

simulation, experiment, integral estimation.

B. b. Menvnukos, E. b. @edoposa, 3. b. I'agpaposa

PT'Y medTn u raza um. 1. M. ['yOkuna

v.mel@mail.ru

CpaBHUTeJIbHasI OIIeHKA a/ICOPOEHTOB JIJIsl OCYIIKH MPUPOJTHOTO ra3a MpH NMPOU3BOJACTBE

CKV’KEHHOTO MPUPOTHOTO ra3a

Adcopbyuonnas ocywika 2asa uepaem GadlCHYIO Poib Npu NPOU3BOOCNEE CHCUNCEHHO20 npupoonozo 2aza (CIIT).
OcHo6HOl 3a0auetl OaHHO20 UCCAEO08AHUS ABNISLEMCS NOSBLIUUEHUE IPHEKMUBHOCMU A0COPOYUOHHOU OCYUIKU 2A3A NPU
€20 N0020Mmo8Ke K coicudxiceHuio. B cmamve usnoscenst pe3yibmamsl cpagHUmMeNbHOU OYeHKU U OnpedeneHUs
ONMUMANBHBIX MEPMOOAPULECKUX NAPAMEMPO8 NPoYyecca d0COPOYUOHHOU OCYULKU NPUPOOHO20 2a3a

npu ucnonvzoganuu curuxazenss muna KCMI™ u yeonumcooepoicaweeo adcopoenma muna NaA-bC. [lokazano, umo
CHUDICEHUe meMnepamypbvl NOMOKA NPUPOOHO20 2a3d, NOCMYNAIOWE20 Ha A0COPOYUOHHYIO OCYULKY, NO36O0JIsem
VMEHbUUUMb MACCY 3a2pY3KU a0COpOEeHma, MemaiioemMKocms adcopbepa, CHU3UMb pacxoo 2a308 pe2eHepayuu u
OXNAANCOEHUS, A MAKIHCE CHUUMb PACX00 MONIUBHO20 2a3d. [laHbl pekoMeHOayuu no pazmeueruio YCmaHosKu
OCYWIKU NOCAE 9MANA NPed8apumenbH020 OXAaANCOeHUs C YEeTbi0 CHUNCEHUSI KANUMATIbHBIX U IKCIIYAMAYUOHHBIX
sampam. [lonyuennvie pe3yibmamsl UMeIOM 8AdCHOE 3HAUEHUEe NPU NPOEKMUPOSAHUU U MOOEPHUZAYUU
mexHonoeudeckux npoyeccos npouzsoocmea CIII.

KioueBble c10Ba: CKIKEHHBIH TPUPOAHBIN ra3, afcopOIMOHHAs OCYIIIKa ra3a, eOoInTHl,

CHUJIMKAreiib, HU3KOTEMIICpaTypHas aI[COp6LU/I$I.

V. B. Mel’nikov, E. B. Fedorova, E. B. Gafarova.
Gubkin Russian State University of Oil and Gas

Comparative Evaluation of Adsorbents for Natural Gas Dehydration in Production of Liquefied Natural Gas



Natural gas dehydration with adsorbents plays an important role in LNG production. The main task of this research is
an increasing the efficiency of adsorption gas dehydration during gas treatment. The article presents the results of a
comparative assessment and determination of the optimal thermobaric parameters of the process of natural gas
dehydration with KSMG type of silica gel and NaA-BS type of zeolite-containing adsorbent. It has been shown that
reducing the temperature of the natural gas before dehydration reduces the mass of adsorbent loading, the mass of
adsorber, the consumption of regeneration gas, cooling gases, and fuel gas for heating regeneration gas.
Recommendations on the dehydration unit placement after pre-cooling stage in order to reduce capital and operating
costs are given at the end of the article. The results are important in the design and modernization of technological
processes of LNG production.

Key words: liquefied natural gas, adsorption gas dehydration, zeolites, silica gel, low-temperature adsorption.

A. M. I'onsmanues’, X. M. Kaoues', @. I'. JKazpapoe®

"Mucruryr Herexumuueckoro cuntesa um. A. B. Tormumea PAH,

2PT'Y nedru v raza (HUY) umenu U. M. I'yOkuna,

Gyulmaliev@ips.ac.ru

TepmoannamMuka cuHTe3a OKCUreHaToB o ®umepy — Tpomnury

IIposeden mepmoounamuyeckuti aHaIu3 peaKyuii CUHMe3a HUSKOMOIEKYIAPHBIX OKCUueeHamos no Quuepy —
Tponuwy, onpedenenvl memnepamyphvie 3a8UCUMOCTIU UX MEPMOOUHAMUYECKUX QYHKYUT (SHMATbRUU, SHMPONUU U
snepeuu [uboca). lloxazano, umo npu paznuunsix sHavenusax coomuowernus Hy/CO 6 cocmagse cunmes-eas, 0asieHus
U memnepamypbl MaKCUMAIbHASL PABHOBECHAS. KOHYEHMPAYUs PA3TUYHBIX KIACCO8 OKCULEHAMO8 8 NPOOYKMAX
peaxkyuu nposAeAmMCs 8 pasiuiHbIX 001aCMAX MEPMOOUHAMUYECKUX NAPAMEMPOB: HACbIUEHHbIe CNUPbl
006pazyomces npu HUKUX memnepamypax, apomamuyeckue — npu 60ojee 8blCOKUX.

KioueBble c10Ba: CHHTE3-Ta3, OKCUTEHATHI, TEPMOJANHAMHYCCKHE PYHKIIUHA PEaKIui CUHTE3a,

paBHOBCCHLIﬁ COCTaB pCAaKIINU CUHTC3a OKCUT'CHATOB.

A. M. Gulmalievl, H. M. Kadievl, F. G. Zhagfarov2.

1A.V.Topchiev Institute of Petrochemical Synthesis, RAS,

2Gubkin Russian State University of Oil and Gas

Thermodynamics of Oxygenate Synthesis in Fischer — Tropsch Process

The thermodynamic analysis of low-molecular-weight oxygenates synthesis in Fischer — Tropsch process was carried
out, the temperature dependence of thermodynamic functions (enthalpy, entropy and Gibbs energy) was calculated.

At different pressures, temperatures and H2/CO ratios in the synthesis gas the maximum equilibrium concentration

of oxygenates in the reaction products occur in different areas of thermodynamic parameters: the saturated alcohols
are formed at low temperatures, aromatics — at higher temperatures.

Key words: catalytic cracking, weighted vacuum gas oil, iron pillared montmorillonite.

Yang Hao, Sun Zhe

School of Engineering and Technology, China University of Geosciences, Beijing, China



200901001 8@cugb.edu.cn

Bausinue HU3KO0-(JIyopecHeHTHOI NPOTHBO3aIMPHOIl CMAa3KH HA Pe0JIOrHYecKue CBOMCTBA

BOJIHBIX OYPOBBIX PACTBOPOB

Boonvie 6yposvie pacmsopul kak npasuno xapaxmepuszyomcs 6blCOKUMU SHAYEHUAMU MPEHUs. U KPYMAUWEe20
MomeHma. /s CHUdCenUus mpeHust nNPUMEHAIOMcst cMasku. B oannoii pabome uccnedosarno erusmnue
HU3KO-(h1yOpecyeHmHol NPpOmueo3a0upHoU CMA3KU HA peonocudecKue ceoUCmea 600HbIX OYPOBbIX pACMEOPO8 Npu
8bICOKUX Mmemnepamypax. Peonocuyeckue napamempul 00pazyo8 usmepsiu no CmaHoapmHuimM MemoouKam
amepukauckoeo negpmsanozo uncmumyma (API). Pe3ynrvmamul 9KkCnepumenmos nokaspl8aiom, 4mo peoiocuyeckue
C80UCMBa BOOHBIX OYPOBLIX PACBOPOE MEHIIOMCSL 8 NPUCYMCMEUU CMA304HOU npucadxku JXFO-6 ¢ ouanazone
xonyenmpayuti om 1 0o 10% mac. npu memnepamype 150°C.

KuroueBnble ciioBa: 6ypoBoif pacTBOp, PEOJIOTHYECKIE CBOMCTBA, CMa3ka, TepMUYecKas CTaOUILHOCTD, KaKyIascs

BA3KOCTb

Yang Hao, Sun Zhe

School of Engineering and Technology, China University of Geosciences, Beijing, China

Effect of Low-Fluorescence Anti-Seize Lubricant on Rheological Properties of Water-Based Drilling Fluid
Water-based drilling fluids generally may cause high friction and torque values. Lubricants are usually chosen as
friction reducers. In this paper we investigate the effect of a low-fluorescence anti-seize lubricant JXFQ-6 on
rheological properties of the water-based drilling fluid at high temperatures. Rheological properties of different
samples are evaluated according to the American Petroleum Institute (API) standards. The experimental results show
that rheological behavior of the water-based drilling fluids is maintained

in the presence of JXFQ-6 ranging from 1 wt% to 10 wt% at a temperature as high as 150°C.

Key words: drilling fluids, rheological property, lubricant, thermal stability, apparent viscosity.

Lei Zhang'?, Li Sheng'*

'MIIT Key Laboratory of Critical Materials Technology for New Energy Conversion and Storage,

School of Chemistry and Chemical Engineering, Harbin Institute of Technology, Harbin, China,

’Pharmaceutical College, Heilongjiang University of Chinese Medicine Institution, Harbin, China
shengli@hit.edu.cn

Knaccupukanusa s¢dekra rucrepesuca peakuuu OKUCJIEHUS OKCUIA yrJepoaa

NpH MOJy4YeHUH BOIOPOIa

B pabome coenana nonvimka cymmuposams pe3ynvmamsl IKCHePUMEHMANbHBIX U YUCTEHHBIX MEMOO08 UCCeO008AHUS
appexma bucmabunvrocmu u eucmepesuca é peakyuu okucienus CO na Memaiiuyeckom Kamanusamope
naamunogoil epynnul. Ilpeonosceno demanuzuposannoe onucanue npoyecca oxucienus CO na kamanuzamope
Pd(111) xax npobaemsi kiaccupurayuu Gyukyuu eucmepesuca. Taxot nodxoo k npobieme no3601em 0emaibHO
KAACCUDUYUPOBATNL PENHCUMBL SUCTNEPEIUCA, PA30ETSS UX HA HECKOIbKO MUN08, C UCNOIb308AHUEM
Mamemamu4ecKo2o annapama pacno3Haouux KOHeUHulx asmomamos. Mamemamuyeckuii nooxoo0 K Kiaccugpuxayuu
HeoOX00UM 015 Iy4uie20 NOHUMAHUA pedcumos cucmepesuca 6 peaxyuu okucaenus CO na kamanusamope Pd(111).

KaroueBsble c10Ba: OKMCIIEHHE OKCHA YTIIEPOAa, THCTEPE3NC, BOIOPOIHAS JHEPTHS.



Lei Zhang'?, Li Sheng'*

'MIIT Key Laboratory of Critical Materials Technology for New Energy Conversion and Storage,

School of Chemistry and Chemical Engineering, Harbin Institute of Technology, Harbin, China,

*Pharmaceutical College, Heilongjiang University of Chinese Medicine Institution, Harbin, China
shengli@hit.edu.cn

Classification of the Hysteresis Phenomena of CO Oxidation in Hydrogen Production

The study is motivated by a review of experimental and numerical evidences for the existence of bistability and
hysteresis in CO oxidation on platinum group metals. In this paper, a detailed taxonomy of CO oxidation on Pd(111)
is achieved by considering it as a classification problem of hysteresis functions. This consideration offers a way of
classifying the hysteresis behaviors into several types using the mathematics of finite state automata, and in this way a
thorough classification is achieved. The classification can provide a global framework for understanding hysteresis
behaviors of CO oxidation reaction on Pd(111).

Key words: CO oxidation, hysteresis, hydrogen engery.

Guoqing Feng', Zheng Huang’, Haozhe Yang’

IState Key Laboratory of Oil and Gas Reservoir Geology and Exploitation,

Southwest Petroleum University, Chengdu, China,

2Production division of Henan oilfield company, Sinopec, Nanyang, China,

3Fengcheng Oil Production Plant of Xinjiang Oilfield Company, PetroChina, Karamay, China
drfenggq@vip.163.com

3D mMoaenupoBaHNe HeJTHHEHBIX PeKUMOB Te4eHHUsI Ta30B0ii U BOAHOH (a3

NPH CBEPXBBHICOKOM aBJE€HHH B IUIOTHBIX Ta30BBIX KOJLIEKTOPaxX

Teuenue grrouda 6 NIOMHBIX 2A308bIX KOIIEKMOPAX NOO CEEPXBHICOKUM OAGAeHUEM KAK NPABULO NOOUUHAEMCA
HenuHetHoMy pedxcumy. Mamemamuieckoe OnUcCanue pexicumos meieHus Heooxooumo 0Jis NOCMpPOeHUs Mooenu
meuenus. B dannoii pabome npednodicena mamemamuyeckas Mooeisb 0Jisk ONUCAHUSL GAUAHUS NPEOeIbHO20 ePAOUEHMA
dasnenus u depopmayuu nOpoovl HA Meyenue 2a3a 8 RIOMHOM KOLLeKmope. Memoo KOHeUHbIX J1eMeHmMO08
NPUMEHSICS OISl ROCMPOEHUSI NOTHOCMbIO HesigHOoU 3D-moodenu cywecmeosanus ¢hasz 600vl u 2asa.

Ha ocnose npunyunog npoepammnoco uHiCuHUpuHea npedaodicena 3D-mooens cyuecmeo8anus 2a3080U U HCUOKOU
(600n011) ghas. Mooenv modicem Halimu npUMeHeHue 8 UCCIe00B8AHUIX MeXAHUBMA HETUHEUH020 MeYeHUs U
MOOENUPOBAHUU C8EPXBLICOKO20 0ABIEHUs 8 2A308bIX Kolekmopax. Ilpednosicennas modens obradaem 00CmamoyHo
Xopoutell HA0eHCHOCMbIO 8 CPABHEHUU C KOMMEPUECKUMU NPOSPAMMHBIMU NPOOYKMAMU, U ObLIA YCHEeUHO
onpobosana Ha npumepe 2a308020 Kolriekmopa M.

KuroueBble cj10Ba: IJIOTHBIN ra30Bblil KOJUIEKTOP, CBEPXBBICOKOE JIaBJIIEHUE,

MIpeAeTbHBIN TPaUeHT JaBICHM, Te(opMaIlis TIOPOIbl, YUCICHHOS MOJICITHPOBAHHE.
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A 3D Gas and Water Simulator Considering No-Linear Flow Behaviors

for Abnormal High Pressure Tight Gas Reservoirs

Fluids flow in tight gas reservoir with abnormal high pressure presents non-linear behaviors. Mathematical
description of these behaviors is essential for establishing of the flow model. In this study, a mathematical model is
presented that describes the effect of threshold pressure gradient and rock deformation on gas flow parameters in a
tight gas reservoir. A fully implicit 3D gas and water phase numerical model was derived using finite difference
method. Based on the software engineering principles, a 3D gas and water simulator was developed, which can be
used in research of non-linear flow mechanism and flow simulation in abnormal high pressure gas reservoir. The
simulator was proved to be reliable through the comparison with a commercial simulator and it was used successfully
for prediction of gas production in M reservoir.

Key words: tight gas reservoir, abnormal high pressure, threshold pressure gradient, rock deformation, numerical

simulator.
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Oco0ennocTn moyB 10ra Poccun, 3arpsi3HEHHBIX TAKeJIBIMU MeTaLIAMHA

B cmamve npusedenvt dannvie IKCnepuUMeHmMAarbHLIX UCHBIMANULL O COOEPACAHUY 8 OPOULACMBIX NOYBAX THAICETBIX
Memannos u onpeoeieH Kiacc MmoKCUYHOCMU ONbIMHOU HOY8bl. FIcmouHuKamu 3a2pA3sHenus no4e maNCeaibiMu
Memaniamu Ha 1ee Poccuu a61510mesi KOMRAEKCbl XUMUYeCKUX, Hepmenepepabamuléarowux, Hegpmepumuieckux,
MemMAnIo0opadbImulearowux u Opyeux 3a60008. Ycmanosiena 00CmosepHasi NPAMas 3a6UCUMOCT COOEPIHCAHUS
Kanvbyusi 8 nouse u konyenmpayuu ceunya-210 6 neil (xosgppuyuenm xoppenayuu 0,97). Imo ceudemenbcmeyem o
mom, umo 8 Hepacmeopumou ghopme ceuney-210 exriouaemces 6 kapbonamuvle coeounenus. bviio maxoice
VCMAHOBIEHO, YMO COOEPHCAHUE 8 NOUBE 3ASPAHAIOUUX 8eULeCE OKA3bI8AI0 NPAMOe 8030elicmeue Ha
Mopghonozuueckue npuzHaxku pacmenuti momama copma I'epxynec. /[unamuxa vicomuvl HA3eMHOU Yacmu pacmeHu
noKa3ana cnedylouyio 3a8UCUMOCHb. C y8eaudeHuemM moKCUYHOCMU NOU48bl OJIUHA POCIMKOS ObLIa MUHUMATLHOU

u Habmodanacs 6 3one 1 cynecuanwvix noue wea Poccuu (Il kiacc moxkcuunocmu).

KiroueBble c10Ba: 3arps3HCHUE TSHKEIBIMU MeTauiaMu, cBUHEI-2 10, PUTOTOKCUYHOCTH ITOYB, BCXOXKECTh, CEMCHA

TOMara.
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Features of Soils of the South of Russia, Polluted with Heavy Metals

The article presents experimental data on the content of heavy metals in irrigated soils and the toxicity class of the
experimental soil is determined. Sources of soil pollution by heavy metals in the south of Russia are complexes of
chemical, oil refining, petrochemical, metal processing and other plants. A reliable direct dependence of the calcium
content in the soil and the concentration of lead-210 in it was found. This indicates that in insoluble form lead-210 is
included in carbonate compounds. It was also found that the content of contaminants in the soil had a direct effect on
the morphological features of Hercules tomato plants. The dynamics of the height of the surface part of the plants
showed the following dependences: with increasing soil toxicity, the length of the sprouts was minimal and was
observed in 1 zone of sandy loamy soils (toxicity class II).

Key words: heavy metal pollution, lead-210, phyto-toxicity of soils, germination, tomato seeds.
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IlepepaGoTka 0TPaGOTAHHOI0 XPOMCOEP:KALIEro KaTaauzaTopa Aeruapuposanus MM-2201

B npoyecce decudpuposanus ankanogwix yenes000po0os 0bpazyemcs ompabomanHblil Xpomoeguli kamaauszamop UM-
2201, codepacawuii svicoxomoxcuunwiti Cr (VI). Tpaduyuonnvim cnocobom e2o ymunuzayuu a61s1emcs
CKAAOUPOBAHUE 8 3EMISHBIX UNU OEMOHUPOBAHHBIX KAPMAX, 60IbULASA YACTHb KOMOPLIX UCHEPRANa C8OU pecypc, Umo
NPUBOOUM K 3A2PAZHEHUI0 OKpYJicaloujeli cpedvl MOKCUYHBIMU XPOMcoOdepacauumu omxooamu. Kpome moeo,
CMpOUMenbLCmeo HOBbIX NOIUCOHO8 Mpedyem 3HAYUMETbHBIX UHBECTULUL, 6 CE53U C YeM, AKMYATbHA nepepadboma
XPOMCOOEPAHCAUUX OMX0008 C YENbIO €20 NOCIeOVIOWe20 UCNOTb308AHUS 151 NPOU3B0OCHEA PAZTUYHBIX MAMEPUATLOB.
B cmamve paccmompenvt uzgecmmuvie 8 aumepamype cnocodwvl nepepadomki Xxpomcooepaicauieco Kamanuzamopa u
paccmMomperuvl pe3yibmamul 1a00PaAmopPHbIX UCCIE008AHUL NO NEPCHEKMUBHBIM HANPABIEHUAM NepepabomKu
omMpabomanHo20 XpOMcooepAacauieco Kamaiu3zamopa 0ecuopuposanisl.

KiroueBble ci10Ba: XpoMcoepxKamiuii KaTaltu3aTop, mepepadoTka, CTPOUTENbHBIE MaTEepHabI.
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Processing of Spent Chromium-Containing Dehydrogenation Catalyst IM-22011

A spent chromium catalyst IM-2201 containing highly toxic Cr (V1) is formed during the process of dehydrogenation
of paraffinic hydrocarbons. The traditional way of its utilization is the storage in earthen or concrete landfill areas,
most of which have exhausted their resource, which leads to contamination of groundwater, soil, plants and animals
with toxic chromium-containing waste. The construction of new landfills requires significant investments exceeding
100 million rubles. In this regard, the actual problem is processing of chrome-containing wastes for the purpose of its
subsequent use for the production of various materials. Methods of processing chromium-containing catalysts known
in the literature are reviewed in the article and the results of laboratory studies on the promising directions of
processing the spent chromium-containing dehydrogenation catalyst are examined.

Key words: chromium-containing catalyst, processing, construction material.
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Experimental Determination of Drilling Fluid Thermal Parameters When Calculating APB

The high temperature and high pressure PVT tester is used to measure the volume increment of the salt water,
water-base drilling fluid, and oil-base drilling fluid. According to the equation of state, the thermal expansion
coefficient and compressibility coefficient of annular fluid at different temperatures and pressures are obtained. The
results show that the expansion coefficient and compressibility coefficient of the salt water and oil-base fluid are
directly proportional to temperature and inversely proportional to pressure; the expansion coefficient of the
water-base fluid is directly proportional to temperature, but the compressibility coefficient is inversely proportional to
temperature, the expansion coefficient of the water-base drilling fluid is inversely proportional

to the density of the drilling fluid, while the density has little effect on the compressibility coefficient of the water-base
drilling fluid; the expansion coefficient of the oil-base drilling fluid with oil-water ratio of 8:2 tends to be stable for
temperatures over 50°C, and the thermal expansion coefficient of the oil-base drilling fluid with oil-water ratio of 7:3
is stable for temperature over 75°C. Determination of the drilling fluid thermal parameters provides theoretical basis
for the APB prediction and the type selection of casing.

Key words: thermal expansion coefficient, compressibility coefficient, drilling fluid, saline water.
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Experimental Study on Sensitivity of Complex Lithology Reservoirs

The Huhehu Depression in Hailaer Oilfield is a low-permeability reservoir with complex lithology, and the reservoir
sensitivity has a great influence on the reservoir performance. The sensitivity of the reservoir may cause permanent
and irreversible damage of the formation in the course of different stages of production, like drilling, completion, well
stimulation, downhole operation, water injection, and oil recovery. Therefore, the study on the reservoir sensitivity is
important for prevention of damage and developing a reasonable performance program. In this study we investigated
the characteristics and sensitivity of the reservoir basing on the summarized results of the core and assay analysis,
core CT scan observation, physical properties, X-ray diffraction, pore structure and sensitivity measurements. The
results showed that the formation type in the study area was dominated by the illite/smectite minerals (30%), followed
by illite (56.67%), kaolinite (14.5%), and chlorite (5.5%). The sensitivity flow experiments showed that the reservoir
demonstrated a moderately strong alkali sensitivity, and moderately weak water and salt sensitivity. The reservoir
sensitivity is mainly determined by the type of clay minerals in the reservoir and the pore structure of the reservoir.

Basing on the study results we suggest that in the oil and gas exploration and development, the efforts should



concentrate on prevention and control of alkali sensitivity, water sensitivity and salt sensitivity, and the targeted
measures to protect the reservoir.
Key words: complex lithology reservoirs, velocity sensitivity, alkali sensitivity, acidity index, mineralization,

formation plugging.
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Experimental Studies on the Hydraulic Fracturing in Hydrate Sediment

In this paper, we studied the crack propagation patterns and main controlling factors of hydraulic fracturing of three
types of samples. The clay minerals from the sedimentary layer of the South Seawater region were used to prepare
sediment skeleton samples, hydrate sediment samples and hydrate-ice sediment samples. The experimental results
show that the fracturing pressure of the clay deposits is basically the same, the fracture pressure of the sediment
skeleton is low, and the occurrence of hydrate and ice crystals in the skeleton can significantly increase the fracture
pressure. During the hydrate structure fracturing process, the crack expands under combined influence of the fluid
pressure and thermal stress, and has a significant delay effect. Prolonging the injection time and providing a good
contact between the fluid and the deposited layer will assist the heating of the hydrate layer and causing hydrate
decomposition, which can significantly reduce the fracture pressure. Besides, when the hydrates coexist

with the ice layer, the crack propagation is mainly affected by the heterogeneity and strength of the ice layer. The
structural defects of the ice layer will induce the development of complex lateral cracks. The research results can be
useful for understanding the extension law of hydraulic fractures in hydrate sediments, exploring the application of
fracturing technology to hydrate deposits, and increasing productivity of hydrate development wells.

Key words: hydrate, hydraulic fracturing, crack propagation, stress, temperature.
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A Method for Estimating Equivalent Shear Rate in Flow Field of Crude Oil Production

Turbulent shear is a common flow characteristic of the crude oil production. The shearing effect simulation is still a
big challenge for the study of oil-water emulsion and multiphase flow. In this paper, based on the physical description
of the shearing flow field and numerical simulation of the flow field characteristics, we established a method for
estimating the equivalent shear rate in the well bore and well head areas, considering the change of the watercut and
gas-liquid ratio parameters of the crude oil. The simulation results indicate that the watercut has little effect on the
equivalent shear rate, and under the same watercut, the equivalent shear rate increases with the gas-liquid ratio.

When the gas-liquid ratio increased from 240:1 to 430:1, the equivalent shear rate at the well bore and well head



areas increased 84% and 76% respectively, with the watercut of 80%. The results of this study contribute to
theoretical understanding of the oil-water emulsion behavior and simulation of the multiphase flow characteristics.

Key words: watercut, gas-liquid ratio, equivalent shear rate, flow field characteristics, calculation method.
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Raw Materials into Aqueous Solutions of Polycomplexones Surfactants

The dispersion of heavy petroleum feedstock into aqueous solutions of multicomplexon surfactants (derivatives of
triglycerides and polymucosaccharides) not containing and containing sodium hydroxide was carried out. The
structure of colloidal solutions was investigated and a dispersion mechanism was proposed. It has been established
that, depending on the surfactant content of sodium hydroxide, up to 97.5% of sulfur-containing compounds and up to
86% of sulfur, vanadium and nickel compounds pass with derivatives of polymucosaccharides during phase
separation into the aqueous phase. A portion of the triglyceride derivatives remains in the oil phase.

Key words: heavy oil, surfactants, derivatives of polymucosaccharides, demercaptization.
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