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JI. A. Mazaodosa, IO. A. Tononiox', E. C. bookosa', H. H. I'pumuna®, H. A. Ceaposckaa®, A. I. Mepkypbeea®
PT'Y nedtn m raza (HUY) umenn U. M. I'yOkuna,

2000 «J1YKOMJI-Umxuaupuar», r. Mocksa

lubmag@gmail.com

O0ocHOBaHUE BO3MOKHOCTH HCIOJIb30BAHUS OTX0/0B PACTUTEILHOI0 MPOU3BOACTBA B COCTaBE CMA304HOM
A00aBKH 11 O0ypOBBIX PACTBOPOB

Paboma noceswena uzyuenuro u noucKky anbmepHAmMUBHbIX 80300HOBIAEMBIX UCTIOYHUKOS CbIPbS

0711 BPOU3BOOCMBA CONHCHBIX IPUPOG IHCUPHBIX KUCLOM C Yeabl0 UX 0aNbHellule20 NPUMEHEeHUs 8 Kauecmaee CMA304HOl
006asKu K 6Ypo8biM paACmEopam U ONMUMUZAYUL CeOeCmOUMOCmU pa3padbamsléaemol npooyKyuu.

CrooicHvle 3pupvl HCUPHBIX KUCTIOM OBLIU NOYYEHbL HA OCHOBE ONEUHOBOU KUCIOMbI U MHO20AMOMHBIX CHUPIMOS,
a maxoice nymem peaxyuu nepesmepudurayuu Memui08blx 3pupos HCUpHuIX KUCIO0M, NOTYYEHHBIX U3
60300HOBTILEMBIX OMX0008 PACMUMENLHO20 NPOUZEOOCIEA, ¢ MHO20AMOMHbIMU cnupmamu. T10006panbi
ONMUMATbHYBLE YCII08US CUHMESA, NPOBEOEH AHAIU3 PUUKO-XUMUYECKUX CEOUCE NOTYUEHHBIX NPOOYKMO8

U onpeoenenbl HaNPasieHus OAIbHeNe20 UCCIe)08aAHUSL.

KawueBrbie cioBa: OypoBoii pacTBoOp, cMa3ouHasi Jo0aBKa, PeosIoTHs,

ruapododu3anus, GUIbTPaMOHHO-eMKOCTHBIE CBOMCTBA, KOI((UIIMEHT TPEHUS.

L. A. Magadoval, Y. A. Topolyuk?, E. S. Bobkova?, I. N. Grishinal, N. A. Svarovskaya!, A. G. Merkuryeva?

!National University of Oil and Gas «Gubkin University”

2LLC LUKOIL-Eng

Justification the Possibility of Use Waste from Plant Production

in Lubricant Additive Formulation for Drilling Fluids

This work is devoted to the study and search of alternative renewable sources of raw materials for production of
esters of fatty acids for the purpose of their further application as lubricant additive for drilling fluids and to
optimization of the cost value of developed products. The analysis of patent, scientific and technical literature has
shown that production of lubricant additives for drilling fluids based on environmentally sound, renewable raw
materials is actual task. The series of synthesis on receiving esters based on fatty acids on the basis of the pure oleic
acid, technical oleic acid and polyatomic alcohols and by reaction of transesterification

of methyl ethers of fatty acids, received from renewable waste of plant production, with polyatomic alcohols has been
carried out. Optimum conditions of synthesis are picked up, the analysis of physical and chemical properties of the
received products is carried out, the directions of further research are defined.

Key words: drilling fluid, lubricant additive, rheology, hydrophobization, reservoir porosity and permeability,

friction coefficient.

H. A. 3akapuna, A. K. Akypnexoga, O. lanenxanynwi, /l. A. Kymaoynnaeg

AO «MHCTUTYT TOIUIMBa,KaTann3a u dnekTpoxumuu uM. [[. B. Cokonbckoroy, T. Anmatsl, Kazaxcran
zakarina_nelly@rambler.ru

Bausinue TepMmonapoBoii 00padoTku Ha cBoiicTBa HLaY-coaepxammx KaTajJu3aTopoB KPpeKHMHIa Ha MaTpHLe

N3 NMWIJTAPUPOBAHHOI'O AJIIOMHUHUEM MOHTMOPUJIJIOHUTA



IIpogedenvt ucnvimarnus paspabomannoeo HLaY-codepocawezo kamanuzamopa ¢ mampuyeil u3 nuiiapupo8aHHo20
amomunuem moummopunnonuma 6 Na- u CaNa-gpopmax 6 kpexurnee 8axyymuozo 2a3oiiis 8 yenegvle npoOyKmvl —
benzun u aeekutl 2azoiaw. [loxkasano, umo na kamanuzamope Al(2,5)CaNaHMM+HLaY nocre naposoti o6pabomxu
8b1X00 beH3uHa nogviuiaemes ¢ 58,5 00 62,5%. /[na nonyuenus i1eeko2o 2a30iis UCNbIMbledlu KAmMaiu3amop

Ha ocHoge neaxmusuposannozo mowmmopuiionuma Al(2,5)CaNaMM+HLaY. Makcumanvhwiii 661X00 1e2k020
eazouns, pasuulii 65,9—65, 1%, 6vin noryuen nocie napoeoi 06pabomKu 3mMo20 KAMaiu3amopd npu COOMHOUEHUU
Kamanuzamopa u colpbsi pagHom 2:1. Paznuunvimu Memooamu anaiusza onpeodeneHo elusHue naposol 0opabomxu Ha
hazoesulii cocmas, NOPUCMYIO CIPYKIMYPY, dAEMEHMHbIL COCIAG U KUCTOMHbBLE CEOUCMBA U3YHEHHbIX KAMAIU3amopos.

KiroueBsble ci10Ba: MIUTApUPOBAHHBIN MOHTMOPHIIIOHUT, BaKYyMHBIH Ta30iiIb, KAaTATUTHYECKAH KPEKUHT, IIEOJIAT

N. A. Zakarina, A. K. Akurpekova, O. Dalelkhanuly, D. A. Zhumadullaev

JSC "Institute of Fuel, Catalysis and Electrochemistry named after D.V. Sokolsky", Almaty

Effect of Thermosteam Treatment on Properties of HLaY-Containing Cracking Catalysts on Matrix

of Al-Pillared Montmorillonite

The tests of the developed HLaY-containing catalyst with a matrix of pillared aluminum montmorillonite in Na- and
CaNa-forms were carried out in the cracking of vacuum gas oil into the target products - gasoline and light gas oil. It
is shown that on Al(2.5) CaNaHMM + HLaY- catalyst after steam treatment, the yield of gasoline increases from 58.5
to 62.5%. To obtain light gas oil, a catalyst based on unactivated montmorillonite Al(2.5)CaNaMM + HLaY was
tested. The maximum light gas oil yield, equal to 65.9-65.1%, was obtained after steam treatment of this catalyst at a
catalyst: feed ratio of 2:1. The influence of steam treatment on the phase composition, porous structure, elemental
composition, and acidic properties of the catalysts under study was determined by XRD, BET, NH3 thermal desorption
and X-ray fluorescence analysis.

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

H. M. Maxcumoes, A. A. 3ypnuna, U. C. /loxyuaes, I1. C. Conmanos,

1O. B. Epemuna, E. O. ’Kunkuna, B. b. Konmenapmycos, A. A. Ilumep3un

Camapckuii rocyJapCTBeHHBIH TEXHUYECKUH YHUBEPCUTET

maximovnm@mail.ru

CpaBHUTeJILHBII aHAJIN3 MPeBPaLleHHil MO/IeJIbHBIX KOMIIOHEHTOB TSKeJI0ro

He()TSIHOTO CHIPbSI B YCJOBHAX KPEKUHIa B MPUCYTCTBUH KATAJIU3ATOPA METAJLIMYECKOT0

¥ KHCJIOTHOTO THIIOB

B pabome nposedeno uccrneoosanie poiu Memaiiuiecko2o Kamanuzamopa u 00HOpos 86000pooa 8 npoyecce
MEPMUYECKO20 KPEeKUH2eA U CPABHEHUE Pe3VIbmamos ¢ MURUYHbIM KAMAaau3amopom KpeKuHea KUCIOMHO20 munda
(OMKAT). Iloxazano, ymo poib MEMAIIULEeCK020 KAMAIU3AMopa 8 npoyecce MmepMuiecko20 KpeKuHea 3aKioyaencs
6 OCywecmeanieHul peakyuil nepeHoca 6000po0d, NPEeUMYyUeCmeeHHO 8 HeUOHHbIX Gopmax. Jleckocmb de2udpuposanus
0oHOpa 8000p0da onpeodesiem UHMEHCUBHOCHb NOOAGIEHUSA PeaKyull KPeKUHed.

KioueBble c10Ba: MOJENbHBIE KOMIIOHEHTHI, TSKEN0€ HE(TSHOE ChIphE, KPEKHHT,

METANTMYECKUHN KaTalInu3aTop, KUCIOTHBIM KaTaau3aTop.



N. M. Maximov, A. A. Zurnina, . S. Dokuchaev, P. S. Solmanov, Yu. V. Eremina, E. O. Zhilkina,

V. B. Koptenarmusov, A. A. Pimerzin

Samara State Technical University

Comparative Analysis of Heavy Oil Feedstock Model Components Conversions

under Cracking Conditions in the Presence of Metal and Acid Type Catalysts

In this work the role of a metal catalyst and hydrogen donors in the thermal cracking process compared the results
with a typical acid-type cracking catalyst (EMCAT) was investigated. As it was shown, the role of a metal catalyst in
the thermal cracking process is to carry out hydrogen transfer reactions, mainly in non-ionic forms. The easiness of
dehydrogenation of the hydrogen donor determines the intensity of suppression of cracking reactions.

Key words: model components, heavy oil feedstock, cracking, metal catalyst, acid catalyst.

B. I'. Kyuepoe

PI'Y wedtn u raza (HUY) nmenu U. M. ['yOxuna

vladimir@flotten.se

Hccaenopanue npouecca cTekJ0BaHUA

Y3KHX HeTAHBIX (paKnuii B LINPOKOM TeMIIePATYPHOM IHANA30HE

Tlpugedenvt pesyrbmamol ucciedo8anust paz08020 noGedeHUs wecmu 0Opasyos Y3KUx Heghmsanvlx Gpaxyuil

6 ouanazone memnepamyp 150-350 K npu ammocgeprom oasnenuu, npogedeHuvie ¢ NOMOUbIO Memood
ckanupyiowel karopumempuu. Iloxazano Hanudue Koppersyuu mMexcoy memnepamypou Cmeki08anus uccie008aHHbIX
HemaAubIX Ppakyull u ux cpeoHel memMnepamypou bIKUNAHUSL, MOIEKYIAPHOU MACCOU U HAYATLHOU 8A3KOCbIO.
KuaroueBsble ci10Ba: CTeKiIoOBaHMe, y3Kne He(PTAHBIE (hpakium, TeMIepaTypa,

CKaHI/IpyIOH_II/Iﬁ KaJIOpUMETP, MOJICKYJIApHAA MacCa, BA3KOCTD.

V. G. Kutcherov

National University of Oil and Gas "Gubkin University”

Study of the Glass Transition in Narrow Qil Fractions

in Wide Temperature Range

The results of studying the phase behavior of six samples of narrow oil fractions in the temperature range 150-350 K
at atmospheric pressure, carried out using the method of scanning calorimetry, are presented. The presence of a
correlation between the glass transition temperature of the oil fractions studied and their average boiling point,
molecular weight and initial viscosity is shown.

Key words: glass transition, narrow oil fractions, temperature, scanning calorimetry, molecular mass, viscosity.

P. C. bezanuesa, H. H. Kynawosa?, K. E. /[»caxkynosa’,
. . baouxoea‘, A. I Mycmaghun
A. /. bao 2 A I M, 8
'Eppasuiickuii HanyoHanbHbIA yHuBepcuteT nmenn JI. H. l'ymunesa, r. Hyp-Cynran, Kazaxcran
2V (puMckuii Tocy1apcTBEHHBIN HE(PTAHOM TEXHUUECKUHA YHUBEPCHUTET,

bamKkupcKmii TOCyJapCTBEHHbINH YHUBEPCUTET



rabesa@mail.ru

HccnenoBanne pu3nko-xMMHYECKUX CBOMCTB UCXOJIHBIX KOMIIOHEHTOB

A5 OJIMAJIEKTPOJIUTHOT0 KOMILJIEKCa — peareHTa JUisi HepTera3zonoonrau

HUccreoosanvi ghusuxo-xumuneckue ceoicmsea ucxoouvix komnonenmog: noau-N,N-oumemun-N,N-ouarrurammonuii
XZI0PUO, TUSHOCYTLOOHA U NOIUTIEKIMPOIUMHBIE KOMIIEKCHl HA UX 0cHose. [1o00bpanvl onmumanvhvle yCioeus
npogedeHus u unuyuupyiouwue coeournerus npoyecca noaumepusayuu noau-N,N-oumemun-N,N-ouariurammonui
xnopuoa. Mamemamuueckoe Mooenuposanue IKCNEPUMEHmMO8 NPOBEOEHO NOCPEOCMBOM NPOZPAMMHO20 KOMNAEKCA
STATISTICA 13. Ilpeocmasnenvt pe3yivmanivl onpeoeienus pasmepa 4acmuy IKCNepuUMeHmaibHulx 0opaszyos nouu-
N,N-oumemun-N,N-ouarrurammonuii xropuoa memooom nazeprou ougparxyuu. Ilposeden cpasHumenvuvlii AHAIU3
cocmasa Qynkyuonanvuvix epynn no UK-cnexmpam nuenocyisonama cyib@umuoeo u HeumpanbHo-cyib@umno2o
cnocoba npouzsodcmea yeaniono3vl. [llomenyuomempuueckum mumposanuem uzyueHa 603MONCHOCTD
KoMnieKcoobpazosanust aucHocyavgonama ¢ uonamu Fe (I1) u noausnexmpoiumno2o KOMnieKca Ha 0CHoge
mooughuyuposannozco auenocyrvghonama u noau-N,N-oumemun-N,N-ouarrurammonuii xnropuoa. Hzyueno
6030¢elicmaue IKCHePUMEHMATLHBIX 00PA3Y0E NOTYHEHHO20 NOAUILEKMPOTUMHO20 KOMNIEKCA HA QUIbMPAYUOHHbLE
ceoticmea Oypo8020 2UHUCHO20 PACMEOPA 8 YCA0GUIX MEMNEPAMYPHOL Aepeccuu.

Kawuesrbie cioBa: monu-N,N-gumernn-N,N-muannniaMMoHuil XJ10pua, TUTHOCYIB(GOHAT HATPHS, CYIb(OUTHBIHA

W HEUTPaIbHO-CYIb(PUTHBIN CIOCOOBI TPOU3BOICTRA IIEILTIOJIO3bI, MOJUIICKTPOIUTHBIA KOMIUIEKC,

MOTEHIIMOMETPHUIECKOE TUTPOBAHKE, TTOKa3aTeNs (GMUIbTpannud, OypoBOW TITMHUCTHII pacTBOP.

R. S. Begalieva', I. N. Kulyashova?, Zh. E. Dzhakupova®, A. D. Badikova?, A. G. Mustafin®

L L. N. Gumilyov Eurasian national University, Nur-Sultan, Kazakhstan

2 Ufa State Petroleum Technological University,

3 Bashkir State University

Research of Physical and Chemical Properties of Initial Components

for Polyelectrolyte Complex-Reagent for Oil and Gas Production

The physicochemical properties of the initial components: poly-N,N-dimethyl-N,N-diallylammonium chloride,
lignosulfonate, and polyelectrolyte complexes based on them were studied. Optimal conditions for conducting and
initiating compounds of the polymerization process of poly-N,N-dimethyl-N,N-diallylammonium chloride were
selected. Mathematical modeling of experiments was carried out using the STATISTICA 13 software package. The
results of determining the particle size of experimental samples of poly-N,N-dimethyl-N,N-diallylammonium chloride
by laser diffraction are presented. A comparative analysis of the composition of functional groups based on the IR
spectra of lignosulfonate of the sulfite and neutral-sulfite method of cellulose production was performed.
Potentiometric titration was used to study the possibility of complexation of lignosulfonate with Fe (I1) ions and a
polyelectrolyte complex based on modified lignosulfonate and poly-N,N-dimethyl-N,N-diallylammonium chloride. The
effect of experimental samples of the obtained polyelectrolyte complex on the filtration properties of drilling mud
under conditions of temperature aggression is studied.

Key words: poly-N,N-dimethyl-N,N-diallylammonium chloride, particle size, sodium lignosulfonate, sulfite and
neutral-sulfite methods of cellulose production, polyelectrolyte complex, potentiometric titration, filtration index,

drilling mud poly-N,N-dimethyl-N,N-diallylammonium chloride, particle size, sodium lignosulfonate, sulfite and



neutral-sulfite methods of cellulose production, polyelectrolyte complex, potentiometric titration, filtration index,

drilling mud.

IO. H. Puibaxos, C. H. Bonrzun

25 I'ocHUU xummoTonorum MuHoOopoHsl Poccun

Ribakov61@yandex.ru

Cnoco0bl H TEXHOJOTHH CO3/1aHUSI HOBOT'O MOKOJIEHUS CPEACTB XPaHEHHS

U TPAHCIOPTHPOBAHMS FOPIOYEro

IIpusedenvl 0CHOBHbBIE HAYYUHO-NPAKMUYECKUE Pe3YIbIMAambl 8 001ACMU CO30ANUA MEXHUUECKUX CPeOCmE
Hegmenpooykmoobecneuenus Ho8020 NOKOJIEHUS. Ha OCHO8E MOOUDUYUPOBAHHBIX NOTUMEPHBIX MAMEPUATIOL.
IIpeocmasnenvt mexnuueckue mpebdo8anus, Memoosbl OYeHKU, CHOCOObL U MEXHON02UU MOOUPUKAYUY NOTUMEPHBIX
mMamepuanos 08 cO30anUs INACMUYHBIX PE3eP8Yapo8 U HANOPHBIX NIOCKOCBOPAUUBAEMbIX MPYOONPO8000E
07151 2opioye2o. Ycmarnoeieno coomeemcmaue SKCNIYamayuoHHbIX COUCMS pa3padbOmMAanHbIX MeXHUYecKux
Cpeocme XpaHeHus u mpaHCnOPMUPOBAHUS 20PIOUe20 COBPEMEHHbIM MPeDOBAHUSM.

KioueBble ciioBa: moJmMepHble MaTepHalibl, 31aCTHYHBIC pe3epByaphl, HAIOPHbIE PyKaBa, KOMILJICKCHBIE
TpeboBaHMsI, CIIOCOOBI M TEXHOJIOTUH MOM(UKAINH, TEPMOIUTACTUYHBIN MTOJIMypPETaH, TEMIIEPATYPHBIN Ipeae

XPYTKOCTH.

Yu. N. Rybakov, S. N. Volgin.

The 25" State Scientific Research Institute of Chemmotology of the Russian Ministry of Defence

Methods and Technologies for Creating a New Generation

of Fuel Storage and Transportation Facilities

The main scientific and practical results in the field of creating petroleum products supply facilities of a new
generation based on the modified polymeric materials are presented. The technical requirements, evaluation methods,
methods and technologies for the modification of polymeric materials to create elastic tanks and pressure lay-flat
pipelines for fuel are presented. The compliance of the operational properties of the developed fuel storage and
transportation facilities with the modern requirements has been established.

Key words: polymeric materials, elastic tanks, pressure hoses, complex requirements, modification methods and

technologies, thermoplastic polyurethane, temperature brittleness limit.

K. B. lllamanoe
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HoBblii moaxo1 K OpraHu3auuu MeTPOJIOrHYecKOro odecrneyeHusi MCIbITAHNNA He(pTeNPOAYKTOB

B kauecmse yenu memponozuueckoeo obecneuerus UCnbIManuil HeghmenpooyKkmos paccmampusaemcs O0CmMuUdICeHue
makKkoco cocmosHus npoyecca ucnblmaHuﬁ, Komopoe caparnmupoeailo Obl nojuy4enue MoYHOU U ()OCWlOGGPHOIJ
UMepUmMenbHoUu UHGoOpMayuu 0 cocmage u coUCMEax HeghmenpooyKmos. Imo 603MONHCHO MOILKO NPU 00beOUHeHUU

MPAOUYUOHHBIX MEMPOTOSULECKUX NHOOX0008 U NPOYEOYP YAPAGLEHUs NPOYECCOM UCHBIMAHUI.



KuroueBble ciioBa: MeTpojoruueckoe ooecrneueHrue UCIbITaHUN He(TenpOoJyKTOB,

WCTIBITATeNbHAS JTA00PATOPHS, YIIPABICHNE KA9eCTBOM.

K. V. Shatalov

The 25" State Scientific Research Institute of Chemmotology of the Russian Ministry of Defence

New Approach to the Organization of Metrological Support

for Petroleum Products Testing

The goal of metrological support of petroleum product testing is to achieve a state of the testing process that would
guarantee accurate and reliable measurement information about the composition and properties of petroleum
products. This is only possible by combining traditional metrological approaches and test process control procedures.

Key words: metrological support of petroleum product testing, testing laboratory, quality management.

K. M. Masypoea*, M. C. Tromnukoea’, E. A. Yyoun?, A. B. lomosenxo?,

A. A. Maxapoé®, A. JI. Ilaxomoe’, B. A. Bunokypoe*

PT'Y uedru u raza (HUY) umenu U. M. I'y6kuna,

2000 «XPOMOC VHXHHHPHH»

vinok_ac@mail.ru

YBeanuenue 3¢ (peKTHBHOCTH U CEJIEKTHBHOCTH pa3/iejeHis] KOMIIOHEHTOB

Npu XpoMarorpaguuecKkoM aHAJIN3e MPUPOTHOro ra3a

Ilpu nepepabomie u mpaHcnoOpmuposKe npupooHO20 2a3a HOIbULOE 3HAUECHUE UMeem e20 KOMHIOHEHMHbLI COCMAS,
OCHOBHBIM MEMOOOM ONpedeneHUsi KOMOpO2o AGIAeMcs 2a308asa xpomamozpagus. B memoode 2azo601i
Xpomamozpaguu 3PHeKmusHOCb U CeNeKMUBHOCTND PA30eNeHUs ABTAIOMCI BANCHLIMU XAPAKMEPUCTUKAMU
ananumuyeckozo npoyecca. B nacmosweii pabome uccnedosano enusanue muna HacadouHvlx KOJIOHOK U NPOGEOeH
HO0O0OP PeAHCUMO8 XPOMAMOZPAPUPOBAHUSL NPU ONPEOeNeHUY KOMIOHEHMHO20 COCMABA NPUPOOHO20 2a3d.
Haubonvuiee snauenue yucia meopemuueckux mapeiox HOLYYeHo ¢ UCNOob308anuem Koaouku Porapak R Ne4233 (3
M), HAUOONLULASL CUMMEMPUYHOCTb NUKOS C UCNob308anuem koioHku OPN/Porous-Sil C Ne4355 (3m), a naunyuwee
paspeutenue noxasvigarom xononxu Hayesep Q Nel754, 3 m, Hayesep D No4741(2 m), Porapak Q Nel723

(2 m). Taxum obpasom, noxazano, ¥mo no0OOP YCio8Ull NPOBEOeHUsl AHANUZA MOACEM CYUWECMBEHHO VIYUUUMb
aghpexmuerHocmy, CeneKmuHOCHb XPOMAMOZPAPUUECK020 OnpedeseHus KOMHOHEHMHO20 COCMABA NPUPOOHO20 2a3d.
KiroueBble cioBa: razoBas xpomaTorpadus, IpUPOAHBII ra3, HacaJoYHble KOJOHKH,

CEJIEKTUBHOCTh pa3zeneHus, 3((HEeKTUBHOCTD Pa3/IeIeHHUS.
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Increasing the Efficiency and Selectivity in the Chromatographic Analysis of Natural Gas

Composition of natural gas plays an important role in gas processing and transportation. The common method for
natural gas composition determination is gas chromatography. In the gas chromatography efficiency and selectivity

are essential characteristics of analytical process. In this work, the influence of a type of packed column on separation



efficiency and selectivity during natural gas chromatographic analysis was investigated under several operation
modes. The highest theoretical plates number was obtained using Porapak R column 4233 (3 m), the best symmetry of
the peaks was achieved using the OPN/Porous-Sil C column 4355 (3m), and the highest resolution was shown when
Hayesep Q # 1754, 3 m, Hayesep D # 4741 (2 m), Porapak Q # 1723 (2 m) were applied under selected
chromatographic modes. It was shown that optimization of operation conditions can significantly improve efficiency
and selectivity of chromatographic separation of natural gas compounds.

Key words: gas chromatography, natural gas, packed columns, separation selectivity, separation efficiency.
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HecTtpyxkuus napadunHoBoii ppakiuuu He)TM MUKPOOPraHU3MAMHU

Hccneoosano pasnosicenue ankanogotl (napagunosoii) ppaxyuu Hepmu MuKpoopeanuzmamu-
nHeghmedecmpyxmopamu. Tloxazana uemro Npociexrcusaemas 3a6UCUMOCHb CKOPOCIMU OeCMpPYKYUU Om OIUHbL Yenu.
Yeenuuenue xonuuecmea ankanoe ¢ menvutell OIUHOU Yenu 2080pUM 0 pa3pyuleHu HAOMOJIEKYJISIPHbIX He@DMAHbIX
CMpYKmyp u oOKucieHuu 6ojee 8blCOKOMONEKYSAPHBIX coeOuHeHull. Boisenenvl 6u008ble U WmMamMmMo8ble 0COOeHHOCMU
pasznoxcenus ankanos. C noMowbio Memooda 21aeHblx KOMNOHEHM 8blasieHo, umo Rhodococcus erythropolis

u Acinetobacter guillouiae ucnonvzyiom paszuyio cmpamezuio pasznosicenus arkanos. Iloxazano,

umo HeghmeOdecmpykmopbi He cnOCOOHbL 0OUHAKOBO Ihdexmusno pasiazams éce ppaxyuu negpmu. Onupasncs na
npeovloyuue UCCie008anUs, MONCHO Ymeepicoamy, umo 01 R. erythropolis npeonoumumenvHou aeisiemcs
anxanosas paxyus, ons A. guillouiae — apomamuuecxas.

KuoueBble ¢JI0Ba: MUKPOOPTraHU3MbI-HE(DTEICCTPYKTOPHI, TapaduHOBBIC YTIICBOAOPO/Ibl, MUKPOOHAs

Tpanchopmanus.
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Destruction of Oil Paraffin Fraction by Microorganisms

The destruction of the (paraffinic) oil fraction by microorganisms-oil has been studied investigated. A clear
dependence of the destruction rate on the chain length is shown. An increase in the number of alkanes having a
shorter chain indicates the destruction of supramolecular oil structures and the oxidation of higher molecular
compounds. Species and strain features of the alkane destruction are revealed. Using the principal components
analysis, it is found that Rhodococcus erythropolis and Acinetobacter guillouiae demonstrate different behavior in the
decomposition of alkanes. It is established that oil destructors are not capable of destructing all oil fractions with
equal efficiency. Based on previous studies, it can be stated that R. erythropolis destruct mainly the alkane fraction,
while the aromatic fraction is preferably destructed by A. guillouiae.

Key words: microorganisms-oil destructors, paraffinic hydrocarbons, microbial transformation.
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CocTosiHNe ¥ TEPCHEKTHUBBI PAa3BUTHS MPOU3BOJACTBA MAJIEMHOBOT0 aHTHApuaa B Poccun
Ipoananusuposan puiHok maneunosoeo aneudpuoa 6 Poccuu. Ilposedena oyenxa cyuecmeyrowux mexHono2utl
NPOU3B00CBA MANCUHOBO20 AH2UOPUOA U NPEONONHCEHA ONMUMATbHAS MexHoa02Us. Boibpana konpuzypayus co
CMAYUOHAPHBIM CLOeM KAmaniu3amopa. BoiseneHsl 603MOdCHble NPOOIeMbl, BOZHUKAIOWUE HA BCEX IMANAX
cmpoumenbCcmea u 0aivheliue20 nPpou3800Cmaa U NPeOIoNCeHbl NYMU peuleHust OaHHbIX NPOOaEM.

KuroueBble ¢j10Ba: MAJICHHOBBII aHTUAPU]T, CTALIMIOHAPHBINA CIOW KaTanu3aropa, AMypCKui

razonepepadaThIBAIOIMI 3aBOJ], OKHCICHUE H-OyTaHa, hyMapoBasi KHCIO0Ta, PEeKTU(PHUKAINOHHAS KOJIOHHA.
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The Condition and Development Prospects

of Maleic Anhydride Production in Russia

The maleic anhydride market in Russia was analyzed. An assessment was made of existing production technologies
for maleic anhydride. The optimal installation location and the production technology of the target product are
proposed, having studied all the specifics of this production. The configuration with a stationary catalyst bed is
selected. Possible problems are identified that arise at all stages of construction and further production, and ways to
solve these problems are proposed.

Key words: maleic anhydride, stationary catalyst bed, reactor, n-butane oxidation, fumaric acid, distillation column.
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The Relationship between CO, Adsorption and Microporous Volume in a Porous Carbon Material

In this work, we have characterized four types of porous carbon material by N2 adsorption at 77 K and CO:
adsorption at the freezing point. The results show that both the BET equation based on the N2 adsorption isotherm
and the D-A model parameters obtained from the CO2 adsorption isotherm are not applicable for analyzing the CO-
adsorption characteristics in porous carbon materials. The density functional theory (DFT) analysis results of the
CO: adsorption isotherm show that the adsorption of CO2 in a porous carbon material occurs mainly in micropores,
and the micropore volume calculated by the DFT model is in good agreement with the adsorption isotherm.
Therefore, the DFT model based on the CO: adsorption isotherm is a reliable characterization method and can
accurately reflect the CO2 adsorption characteristics of activated carbon.

Keywords: porous carbon material; pore structure; adsorption characterization.
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A New Prediction Model of Water Breakthrough Time of Horizontal Well

in Inclined Edge-Water Low Permeability Gas Reservoir

At present, the existing water breakthrough time models in edge-water gas reservoirs are mainly based on the vertical
well scheme and ignore the impact of the formation dip angle and non-Darcy flow effect, thus resulting in some
differences between the predicted and actual measured data. To improve the accuracy of prediction, we have
considered the effect of gravity caused by the dip angle in the edge-water gas reservoir. The established mathematical
model of a low permeability edge-water gas reservoir is based on the theory of gas-water two-phase seepage. The
prediction model of water breakthrough time in a horizontal well considers the influence of the formation dip angle,
starting pressure gradient, and non-Darcy flow effect. The prediction model sensitivity analysis has been carried out.
The results show that the predicted time of the new model is closer to the actual water breakthrough time in the gas
reservoir than that of the existing models. The sensitivity analysis results show that the water breakthrough time
decreases with increase in the gas well production, and increases with increase in formation dip angle, horizontal
well length, and original distance between the gas-water interface and the well bottom. For the same horizontal well
length, the water breakthrough time calculated considering the non-Darcy flow effect is shorter than the time
calculated without considering the non-Darcy flow effect. The research results provide the necessary background for
accurate prediction of the water breakthrough time in edge-water gas reservoirs.

Keywords: edge-water gas reservoir, non-Darcy effect, starting pressure gradient, reservoir dip angle, water

breakthrough time.
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Calculation Model of Frictional Pressure Drop for Gas Well during Foam Drainage

In the process of enhanced development of gas wells, the liquid loading may cause obstacles for the effective
production of the gas wells. Gas-foam drainage technology has the advantage of low cost and simple operation. The
design of the drainage technology requires providing a reliable formula to evaluate the friction coefficient of foam in
the tube. In this paper, we have applied a theoretical analysis and indoor experiments to study the liquid volume lifted
by the gas-foam flow and the pressure gradient in the well pipe in the process of foaming drainage, and established
the calculating formula for the foaming friction in the well pipe, considering the different injection speed of the
foaming agent. The validation results show that the formula meets the engineering accuracy, which can provide a
theoretical foundation for comprehensive analysis of the foaming technology in production gas wells.

Keywords : liquid loading, gas drainage, foaming agent, friction calculation.
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Black Rice Husk Ash Is a Useful Template for Foam Stability to Enhance Oil Recovery

In the present study, we have studied the advantages of using black rice husk ash nanoparticles as a foam stabilizer. It
was shown that nanoparticles can potentially improve the foam stability; therefore, using nanoparticles allows one to
reduce the surfactant or polymer concentration needed to control gas mobility in the reservoir. In the previously
published studies, the authors reported the results of using nanoparticles for this particular application. The study
aims to improve the foam-forming ability and foam stability when used in enhanced oil recovery technologies.
Therefore, we have investigated the ability of the black rice husk ash to provide foam stability and foaming ability of
additives. Black rice husk ash was used to produce stable foam in the process of injection of CO, and N» gases.
Various characterization techniques were used to investigate the properties of the black rice husk ash. Black rice husk
ash at various concentrations (ppm) was mixed with high-performance anionic foaming surfactants. In this study we
used sodium dodecyl benzene sulfonate (SDBS) anionic surfactant. The static foam tests were performed at ambient
temperature by bubbling the CO, and N, gases through the solution. The CO, and N, gas-injection laboratory
technical evaluations have been reported. The analysis results showed that the contents of silica nanoparticles of
black rice husk ash can enhance the foaming ability and provide stability of the foam. Black rice husk ash has
attracted increasing interest as a potential additive when used in enhanced oil recovery (EOR) technologies.

Keywords: nanoparticles, black rice husk ash, SDBS, surfactant, COz, foam stability, EOR.
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Experimental Study of Anisotropic Characteristics of a Specific Formation Shale

The bedding surfaces of shale in the Longmaxi formation are well developed. To study the influence of bedding
surfaces on the mechanical properties of shale, we have carried out uniaxial and triaxial compression tests on shale
specimens of Longmaxi formation in Southern Sichuan, China. The results show that when the samples are subjected
to compression, the properties of shale, including strength characteristics, elastic parameters, and fracture mode in
the shale samples, are characterized by strong anisotropy. The confining pressure effect is due to the existence of
well-developed bedding surfaces in shale. The results provide a theoretical basis for horizontal wellbore stability
analysis and hydraulic fracturing design in shale gas wells.

Keywords: Longmaxi formation; shale; bedding surfaces; anisotropy.
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Simulation Study of Hydrocarbon Generation Characteristics in Siliceous Rock

Late Triassic-early Jurassic silica rocks are widely developed in Northeast China. To evaluate the silica rock
hydrocarbon generating capacity, we have simulated the hydrocarbon evolution process by thermal simulation
experiments and analyzed the hydrocarbon generation characteristics. The experiments were carried out at six
temperature points 250, 270, 290, 310, 330, and 350°C, and the content of the gaseous and liquid products was
measured. The experiments results showed that the organic-rich siliceous rocks are characterized by a relatively high
hydrocarbon-generating capacity. The gaseous products are generated at different temperatures, while natural gas is
mainly generated when the peak period of oil generation is completed. Natural gas includes hydrocarbon and non-
hydrocarbon gases. Hydrocarbon gases include methane, ethane, propane, butane, pentane, and other heavy
hydrocarbon gases. Non-hydrocarbon gases include hydrogen, nitrogen, carbon monoxide, and carbon dioxide.
Carbon dioxide is the main component of the gas products, followed by hydrogen, methane, nitrogen, and other gases,
but the total content of other gases is extremely low. Carbon dioxide generated during all stages of the oil generation
process accounts for the vast majority, but in geological conditions, it will eventually be consumed by hydration.
Nitrogen is mainly produced in the early stage. The content of hydrogen and hydrocarbon gases increases with
increase in temperature, but hydrogen is usually depleted in the actual reservoir due to its strong chemical activity.

Keywords: thermal simulation; silicious rock; hydrocarbon generation.
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Analysis of COVID-19 Impact on Natural Gas Supply Reliability

In this study, we have analyzed the impact of COVID-19 on natural gas supply reliability. Natural gas supply
reliability is defined as the ability to satisfy the market demand and is determined by both supply-side and demand-
side policy. To evaluate the gas supply reliability of the natural gas pipeline system, we have applied the method of gas
supply capacity calculation based on the results of the previous gas supply reliability studies. The method combines
the unsteady flow hydraulic analysis, simulation of the state transition process, and the forecasting analysis of the
demand and consumption. The analysis presents a case study based on the gas pipeline system in China. The analysis
results indicate that the COVID-19 consequences will cause a decrease in gas supply reliability.

Keywords: COVID-19, gas supply reliability, demand side, market demand.
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Study of Forecasting and Estimation Methodology of Oilfield Development Cost Based on Machine Learning
Due to the oil price fluctuations in recent decades, international and national oil companies have developed programs
of strategically oriented development and assets optimization. Many companies have also promptly promoted
opportunities for oilfield joint ventures. Therefore, a fast and accurate assessment methodology of oilfield assets,
including planning and costs assessment, is expected to be proposed. Oilfield development cost assessment can be
dynamically affected by a number of factors, including oilfield internal indexes and macroeconomic indexes. Based on
a machine learning algorithm and combining mathematical and statistical methodology, the Microsoft Azure machine
learning studio has been used for modeling the oilfield development cost. The proposed method has adopted three
algorithms: a neural network, a boosted decision tree, and a decision forest. Results showed that the boosted decision
tree and decision forest algorithms can achieve PFI ranking with stable training results. The results of the machine
training model have been analyzed, and they showed that the permutation feature importance (PFI) model can
provide reasonable scientific and technical support for oil companies and help to attain more effective and accurate
estimation and prediction of oilfield assets.

Keywords: oilfield; development cost; estimation; forecasting; machine learning.
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Measurement for CBM Bubble Parameters by Double-Sensor Conductivity Probe

Since the current commonly used bubble detection method cannot meet the requirements of real-time bubble detection
in terms of the detection target and volume, this paper proposes a method of real-time detection of coal-bed methane
(CBM) bubble parameters in a borehole with a double-sensor conductivity probe and designs the corresponding test
device. The ellipsoid correction algorithm was adopted for the calculation of the bubble volume to reduce the error.
Simulation test results indicated that the proposed device can quickly and reliably measure local bubble parameters,
including void fraction, bubble velocity, and bubble volume. This technique can be applied to monitor the fluid
parameters of different strata of main coal in CBM well simultaneously and provide a basis for the comparison of
reservoir properties of different main coal seams and the effect of CBM well exploitation.

Keywords: gas-water two-phase fluid, CBM, bubble, double-sensor conductivity probe, detection.
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