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O npupoae MepKaNTAHOB, COAEPKALIUXCS

B NPSIMOTOHHBIX (PAKIUAX PEAKTHBHOIO TOMJIMBA

Tloxazana 3a6UcuMocmsb cOOepIHCAHUSL MEPKANMAHOE 8 NPAMO2OHHOM PEAKMUGHOM MONIUGE O MEXHON02UYECKO20
pearcuma kononunsl K-1 ycmanosxu nepsuunoil nepepabomru nepmu. C nogvluienuem memnepamypol Hu3a KOJ0HHbL
K-1 ysenuuusaemcs xonuuecmeo paznazaroujuxcs HeCmouKux CepHUCMbIX COeOUHEHUN, NPy IMOM HPOOYKMbl
PAa30dicenUs (MEPKAnmamnsl U ceposooopoo) yoansiomcs ¢ ben3unogoul gpaxyueti 8 koroune K-1 u necmotixue
cepHucmule coeOUuHeHUs @ MeHbuiel cmenenu nonaoaiom 6 konrouny K-2, umo cnusicaem cooepcanue Mepranmanog
6 npAMO2oHHOM Kepocune. [Iposedeno cpagnenue cooepicaniiss MEpKanmanos 8 y3Kux Qpaxyusax negmu

U NPAMOLOHHO20 peaKkmugHo2o monausa. Ilokazano, umo ux codepoicanue 6 NPAMO2OHHOM PEaKMUSHOM MONIUGE
8blULe U OHU NPUXOOAM KAK U3 Hepmu, max U 6CledCmeue pasilodCerus HeCIOUKUX CEPHUCIBIX COeOUHEHUT, No-
BUOUMOMY, 8 NEPBYI0 0Yepedb OUCYIbPDUO0S.

KioueBble c10Ba: peakTUBHOE TOIIMBO, CEPHUCTHIE COCAMHEHHS, MEPKaNTaHHI,

TepBUYIHAS TIepepaboTka HePTH, TEPMUYECKOE pa3IoKeHNE

A. N. Karpov'*, V. V. Fadeev’, K. B. Rudyak?, A. L. Maximov’, A. V. Tarasov’, E. V. Dutlov’,

P. S. Ivanov’, D. V. Borisanov’
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Nature of Mercaptans Contained in Straight-Run Fractions of Jet Fuel

Dependence of mercaptans content in straight-run jet fuel on process mode of column K-1 of crude oil processing unit
is shown. When temperature of column K-1 increases the quantity of decomposing unstable sulfuric compounds is also
increased, while the decomposition products — mercaptans and hydrogen sulfide are removed with gasoline fraction in
column K-1 and unstable sulfur compounds in a lesser degree are moved to column K-2, which decreases the
mercaptans content in straight-run kerosene. The comparison of mercaptans content in closed fractions of oil and
straight-run jet fuel is performed. It is shown that their content in straight-run jet fuel is higher, and they come both
from oil and as a result of decomposition process of unstable sulfur compounds, more likely, disulfides in the first
place.

Key words: jet fuel, sulfur compounds, mercaptans, crude oil processing, thermal decomposition.
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ITosryyeHnne BOAOPOAA U3 THKEIOI0 HE(PTAHOIO ChIPbA

B pasnvix ompacasax 6000poo ucnonv3yemces u Kak OCHOGHOE Cbipbe, U KaK 6CHOMO2AMENbHbIN MAMeEPUa, U Kax
monaueo. Ilpeonpusimus Hegpmenepepabomru u vepmexumuu nompedasiom 00 50% noayuaemozo 6000pooa.
Tlpeonoosicen nepchexmusHblii cnocob noayueHust 6000po0a, 3aKIOHAUWUUICS 8 NPeO8APUMETbHOM MEPMOTUZE
MSAACEN020 HEPMAHO2O CbIPLA ¢ NOCAEOYIOujell Kamatumuieckol KOHeepcuell napo2azosblx npoOyKmos, KOmopbulil
n0380.J15em COKPAmums 3ampamol Ha RPouU3800cme0o 6000poda. Cnocob no3eoaum yseiuvums eryouny nepepadomxu
CHIPbsL U pacuiupums cvipbegyio 6azy HII3.

KawueBble cioBa: npeapeopMuHT, pepOpPMUHT, MponaHOyTaHOBas PpakIys, TeKCaHOBas (paKIus,

MeTaH, TOIUTUBHEIN Ta3, BOJOPOAOCOACPKAIINNA Ta3, KOPOTKOIUKIOBAS afCOPOITHS.

S. A. Sinitsin’, S. E. Shulyaka', B. P. Tumanyan’®

'D.I. Mendeleev Russian University of Chemical Technology,

2Gubkin University

Production of Hydrogen from Heavy Petroleum Feedstock

In various industries, hydrogen is used both as the main raw material, and as an auxiliary material, and as a fuel. Oil
refining and petrochemical enterprises consume up to 50% of the produced hydrogen. The authors proposed a
promising method for producing hydrogen, which consists in the preliminary thermolysis of heavy oil feedstock,
followed by catalytic conversion of gas-vapor products, which makes it possible to reduce the cost of hydrogen
production. The method will increase the depth of processing of raw materials and expand the raw material base of
the refinery.

Key words: preforming, reforming, propane-butane fraction, hexane fraction, methane, fuel gas,

hydrogen containing gas, pressure swing adsorption.
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Ouenka 3¢ GeKTHBHOCTH Npolecca OAHOCTATUIHON AeruApoaApoOMaTH3AIUN IPUPOJIHOr0 U MOMYTHOTO
He()TSIHOTO ra3a

na oyenxu s3¢pghexmusrocmu npoyecca decudpoapomamusayuu Memana nociedo8amenbHO peulensl Cledyouue
3a0ayu: paspabomana KUHEMuUYecKas Mooeib 0e2udpoapoOMamu3ayuu Memana u MamemamuyecKas Mooeib
APOMbBIUIEHHO20 AKCUATLHO20 PEAKMOpa ¢ PUKCUPOBAHHBIM CLOEM KAMAIUZAMOPA, NPEONONCEHA MEXHOI0UYEeCKAs
cXeMa u paccyuman ee MamepuaibHo-menaosou barauc. Ilo pezynbmamam npoeedeHo cpasHeHue nokazamenet

npoyecca 0e2udpoapoMamu3ayu Memana ¢ NPOMbIULIEHHBIMU MEXHOAO0SUAMU-AHATL02AMU NOTYYEHUs 6000POOd.



KimoueBble ciioBa: HpI/IpO,I[HHﬁ ra3, BOAOpod, apOMAaTUUICCKUC YTJICBOAOPOAbI, apoMaTu3alus, 6GH3OJ'I, TOJYOJI,

HadTaIIH.

Y. V. Korolyev, V. A. Merinov, M. N. Mikhailov, K. B. Rudyak

LLC "RN-RD CENTER"

Evaluation of One-Stage Natural and Oilwell Gas

Dehydroaromatization Efficiency

The following sequential problems were solved in article for methane dehydroaromatization feasibility validation: a
methane dehydroaromatization kinetic model and a mathematical model of an industrial axial reactor with a fixed
catalyst bed were developed, a process flow diagram was proposed, corresponded material and heat balances were
calculated. Based on the results, methane dehydroaromatization performance was compared with related commercial
hydrogen production technologies.

Key words: natural gas, hydrogen, aromatic hydrocarbons, aromatization, benzene, toluene, naphthalene.
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MeTton MHTErpajbHON OLIEHKH YPOBHS IKCILJIYATAIMOHHBIX CBOMCTB

roproye-cMa304HbIX MATEPHAJIOB

Ilpeocmasnen npocmoil pacuemmuwviii Memoo NPOSHOZHOU OYEHKU YPOBHS IKCIILYAMAYUOHHBIX CEOLUCE 20pHOUe-
cmazounvix mamepuanos (I’ CM), komopulii n036015€m 6bINOIHUMb MHO2OMEPHYIO «CEEPMKY» U 3AMeM CPASHEHUe
6cell KonuuecmeenHoll uHGopmayuy 06 IKCHIYamayuoOHHbIX CE0UICMBAX, NOLYUEHHOU 6 X00e UCNbIMAHULL
(npumenenus) [ CM u npedcmaegnennoti 6 Mamemamuieckux MOOeuAX XUMMOMOIOZULECKUX NPOYECCO8, a MaKlce
obecneuugaem nogvluieHue 06vLeKMUBGHOCIU OYeHKU pe3yabmamos ucnsimanus u npumenenus I'CM. Tlpusedenul
npuMepbul, ULTIOCIMPUPYIOWUE COOEPIACAHUE HOBO20 MEMOOA NPUMEHUMENLHO K OYEHKe CEOUCME OU3ENbHbIX MONIUE,
asmobeH3UH08, 2UOPABIUYECKUX IHCUOKOCELL.

KioueBble ci10Ba: roproye-cMa309dHbIe MaT€pPHabl, IKCIUIyaTallHOHHOE CBOMCTBO, XMMMOTOJIOTHUECKHH IPOLIECC,

MOACIIUPOBAHUEC, OIPCACIIATONIUC (1)aKTOpI:I, HWHTCIrpaJibHasA OLICHKA, IPOTHO3UPOBAHUC.

Yu. M. Pimenov

The 25th State Research Institute of Chemmotology,

Ministry of Defense of the Russian Federation

Method for Fuels and Lubricants Performance Properties Integral Evaluation

The simple calculation method for fuels and lubricants performance properties integral predictive evaluation is
described. Method allows multidimensional convolution and comparison of all quantitative information about
performance properties received during testing (exploitation in equipment) of fuels and lubricants and then
represented in mathematical models of chemmotological processes. Method also allows to rise objectiveness of fuels

and lubricants performance properties laboratory testing and evaluation during exploitation in equipment. Some



illustrations of application of proposed method with regards to diesel fuels, automotive gasoline and hydraulic fluids
are provided.
Key words: fitels and lubricants, integral evaluation, chemmotological process, modeling, informativeness,

forecasting.
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MMoayuyenne 2-3THITeKCAHOATA HUKEJIS] — MPEKYPCOPA KATAIN3aTOPOB KPEKHHTa

THAKEJIO0I0 YIJ1eBOJOPOIHOIO ChIPbS

B cmamwe onucan cnocob nonyuenus npexypcopa HaHOpasMepHo20 KAmaiusamopa Kamaiumuiecko2o KpeKunea
NPAMO2OHHO20 MA3YMA, BAKYYMHO20 230U, MANCENbIX Hemell U MANCENbIX HeMAHBIX OCHAMKO8 — 2-
amunzexcanoama Huxens. Cnocod 3axkniouaemcs 60 63aumMo0elicmeuy anu@damuiecko KapooHoeou KUciomol

€ BOOHBIM PACMBOPOM AMMUAKA, B3AMBIX 8 IKGUMONEKVIAPHOM COOMHOUEHUU, 8 BOOHOU (haze npu memnepamype 20—
65°C 6 meyenue 20—60 mun ¢ noryyeHueM pacmeopumoll 8 600e AMMOHUNIHOU COU KapOOHOBOU KUCIOMbL HA NepEol
cmaouu. Ha emopotl cmaouu 6800sm 600HbII pAcmeop X10puda Memaiia K pacmeopy AMMOHUUHOU COaU
KapOOHOBOU KUCIOMbL U NPOBOOAM IKCMPAKYUIO 00PA308ABUECICS COMU MEMATLIA anuhamuieckol KapboHO8ol
KUCTIOMbL Op2aHUyecKum pacmeopumenem. Buixoo 2-smuncexcanoama Huxens 8 3a6UcumMocmu om ycioguil
npogedenus peaxyuu cocmagasiom 89—98%.

KioueBble ci10Ba: 2-3THITEKCAHOAT HUKEIS,, HAHOPa3MEPHBIN KaTalu3aTop, MoJlyYyeHrne HaHOpa3MePHBIX

KaTaJin3aTopoB.

L. A. Mustafin!, A. F. Akhmetov', A. R. Gimadieva®, A. R. Khanov', R. N. Galiakhmetov*, O. M. Sudakova®

!Ufa State Petroleum Technological University,

2Ufa Institute of Chemistry of Ufa Scientific Center RAS,

3Bashkir State University

Production of Nickel 2-Ethylhexanoate — a Precursor

of Cracking Catalysts of Heavy Hydrocarbon Feedstock

This article describes a method for producing a precursor of a nanoscale catalyst for catalytic cracking of
straight-run fuel oil, vacuum gas oil, heavy oils and heavy oil residues — nickel 2-ethylhexanoate. The method for
obtaining nickel 2-ethylhexanoate salts consists in the interaction of an aliphatic carboxylic acid with an aqueous
solution of ammonia, taken in an equimolecular ratio, in an aqueous phase at a temperature of 20-65°C for 20—60
min to obtain a water-soluble ammonium salt of a carboxylic acid in the first stage, introducing an aqueous solution
of metal chloride to a solution of an ammonium salt of a carboxylic acid in the second stage, extracting the resulting
metal salt of an aliphatic carboxylic acid with an organic solvent, characterized in that 2-ethylhexanoic acid is used
as an aliphatic carboxylic acid, and as a metal chloride — nickel chloride, an organic solvent. The yields of nickel

2-ethylhexanoate, depending on the reaction conditions are 89-98%.



Key words: nickel 2-ethylhexanoate, nanoscale catalyst, preparation of nanoscale catalysts.
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Tepmorpaduyeckue uccjieoBanus aeachajbTU3aTa B NPUCYTCTBHM 2-3THJITEKCAHOATOB IHHKA,

HUKeJIS U Keje3a

B pabome npedcmasnenwvt pezyromamor mepmocpagpuueckux ucciedosanuti deacpanrbmuzama, HOIY4eHHO20
deacghanomuszayueti 2yOpora 3anaoHOCUOUPCKOU Hedhmu 6ymanom ¢ 000asieHuem 2-3muieekCanoamos YuHKd,
HUKes U 08YXBANIEHIMHO20 Jcene3d, d makice be3 000a8oK. Ycmanosieno enuanue Memauicooepicauiux 006a8ox Ha
npoyecc nomepu MAccvl U U3MeHeHUe 8eTUYUHbI MENI08bIX NOMOKO8 NPU mepMuieckom 8osoeticmeuu. Brusnue Ha
nomepio Maccol 06pasyos deacharbmusama, coOepHCAUX COU O8YXBAEHMHO20 JHcene3d, NPU NOGbLULEeHUU
memMnepamypsl, CywecmeeHHO OMAULAenCss OM GIUAHUS MAKUX 000A80K KAK COMU YUHKA U HUKEA.

KiroueBble ciioBa: TepMorpaduueckue ucciaenoBanus, AeachanbTu3ar, JeCTPYKIHA,

2-3THUATEKCAHOAT IIUHKA, 2-3THJITC€KCAHOAT HUKEA, 2-3THIATEKCaHO0AaT JKee3a.

L A. Mustafin', A. F. Akhmetov', R. N. Galiakhmetov’, A. R. Khanov'

'Ufa State Petroleum Technological University,

Bashkir State University

Thermographic Studies of Deasphaltizate in the Presence

of Zinc, Nickel, and Iron 2-Ethylhexanotes

The results of thermographic studies of the deasphalted oil obtained by deasphalting West Siberian oil tar with butane
with the addition of zinc, nickel, and ferrous iron 2-ethylhexanoates, as well as without additives, are presented. The
effect of metal-containing additives on the process of weight loss and the change in the magnitude of heat fluxes
during thermal exposure has been established. The effect on the weight loss of samples of deasphalted oil containing
salts of ferrous iron, with increasing temperature, differs significantly from the effect of such additives as zinc and
nickel salts.

Key words: thermographic studies, deasphalted oil, degradation, zinc 2-ethylhexanoate,

nickel 2-ethylhexanoate, iron 2-ethylhexanoate.
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OnTuMH3anus COCTABAa HHTMONTOPA KOPPO3UHM HA OCHOBE HMUIA30JIMHOB /IJIS 3al[UTHI 000PY/A0BAHUS B
YIJIEKUCJIOTHOM M KUCJIOTHOM cpeax

B pabome paccmompensi 3auumnsie ceoticmea uHeUOUMOPA KOPPO3UU HA UMUOA30IUHOBOU OCHOBE C 86e0eHUeM

8 e2o cocmas 006a8oK MUOMOUesUHbl U Uoouda Kauus. B kauecmese azpeccugnvix cped gulcmynaiu Mooev



NAACMOBOU 800bl, HACLIWYEHHOU Y2IeKUCTbIM 2A30M, d MAKAHCE COMAHAS U CYIbGAMUHOBAS KUCTOMBL.
Dphexmuernocme unzubUMOpPa OYEeHUBANACH 2PABUMENPULECKUM MEMOOOM 8 OUHAMUYECKUX U CIAMUYECKUX
VCNIOBUAX 8 Y2NeKUCIOMHOU U KUCIOMHOU CPpedax cOOmeemcmeeHHo. B pesyismame sxcnepumenma nouyueHul
3aKOHOMEPHOCIU BIUAHUA UHOUBUOYAbHBIX COCOUHEHUL HA MEXAHU3M UHSUOUPOBAHUS MEMAILIA 8 CPeOax ¢
PA3NIUUHBIMU CBOUCTBAMU.

KioueBble cj10Ba: YIIIEKUCIBIN Ta3, COISHAS KUCIIOTA, CYIb(QaMUHOBasI KUCIIOTA,

nMHUIa30JIMH, THOMOYCBHHA, ﬁOHHH KaJusi, CKOPOCTb KOPPO3UH.

M. A. Silin, L. A. Magadova, K. A. Poteshkina, V. D. Kotekhova, A. S. Fomina

Gubkin University

Optimization of the Composition of an Imidazoline-Based Corrosion Inhibitor

to Protect Equipment in Carbon Dioxide and Acidic Environments

This study focuses on the protective properties of an imidazoline-based corrosion inhibitor with the introduction of
thiourea and potassium iodide additives into its composition, depending on the nature of the environment. The
aggressive environment was a model of reservoir water saturated with carbon dioxide, as well as hydrochloric and
sulfamic acids. The effectiveness of the inhibitor was evaluated by gravimetric method under dynamic and static
conditions in carbon dioxide and acidic environment, respectively. As a result of the experiment, regularities were
obtained for the influence of individual compounds on the mechanism of metal inhibition in environment with different
properties.

Key words: carbon dioxide, hydrochloric acid, sulfamic acid, imidazoline, thiourea, potassium iodide, corrosion

rate.
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Oco0eHHOCTH pa3JI0’KeHHs TA30BbIX THIPATOB

B MPUCYTCTBHHM METAHOJa MPU aTMOchepHOM AaBJIeHUH

Hccneoosanue npoyecca pasnodcenus 2azo8bix CUOpamos npu ammocgepHom oasienuu u memnepamypax nugxce 0°C
NO3BONUNIO BbIAGUND, YO MEMAHOL MONCEN NO-DASHOMY 6IUAMb HA OAHHBII NPOYECC 8 3A8UCUMOCTIU O €20
HacblujeHUss KOMNOHeHMamu cpeobl. 3a cuem no2noueHus MemaHoI0M Memana u3 2uopama Havauo paziolceHus
nocieonez2o Habnooaemcs npu b6onee HUSKUX memnepamypax. Tem ne menee pasnodicenue npomexaem b6onee
3aMOPMOACEHO NO CPABHEHUIO YUCIBIM 2UOPAMOM MemaHa. B ciyuae, koeda memaron, okpysicarowuii cuopam
Memana, Hacvlujer OpyeuUMU KOMIOHEHMAMU CPedbl, PA3NIOJCEeHUe 2UOPaAma NPOUCXOOUM NPU PAGHOBECHOM 3HAYEHUU
memnepamypul (npu nepeceveruu Kpusot euopam—ned—2a3 8 cucmeme 6e3 000a80K) He3A8UCUMO OM KOHYEHMpPayuu
cnupma. C eudpamom, NOIYYeHHbIM U3 MEMAaH-NPONAHOBOU 2A30601 CMeCU, HADIIOAeMCs NOXONCAS CUMYAYUs,
OOHAKO 8 YCII0BUAX IKCNEPUMEHMA J1e0 HAYUHAem niagumuscs npu Ooee HU3KOU memnepamype no CpasHeHuo

¢ memMnepamypol paznodicenus Meman-nponan0802o cuopama (8 ciyyae udpama Memana cumyayust 00pamHasi:



euopam menee cmaouien). [lpu gvicoxoul konyenmpayuu memanona (gviue 40% mac.) smo npugooum K
SHAYUMENLHOMY CHUICEHUIO MeMNEPamypbl Ha4ana pasnodxicerus euopama. Ilonyuennvie 0annvle NOKA3bI8AION, YMO
MemaHon 8 HU3Kux 003uposkax (0o 10% mac.) mooicem 6vims UCNONB306AH OIS XPAHEHUS U MPAHCHOPMUPOBKU 2A3d,
NOCKOJIbKY NpU OnpeodeneHHbIX YCI08UAX He CMewaen PagHOBECHYIO KPUBYIo cudpamoobpazoeanus u 3ameosem
npoyecc pasnodiceHus 2uopama Memana.

KumroueBble cjioBa: ra30BbIC THAPATH], METAHOJ, XPAHCHHE Ta3a, JICI.
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Peculiarities of Decomposition of Gas Hydrates in the Presence

of Methanol at Atmospheric Pressure

The study of the decomposition process of gas hydrates at atmospheric pressure and temperatures below 0°C revealed
that methanol could affect this process in different ways, depending on its saturation with environmental components.
Indeed, due to the absorption of methane from the hydrate by methanol, the onset of its decomposition is observed at
lower temperatures. Nevertheless, decomposition proceeds more slowly than with pure methane hydrate. When the
methanol surrounding the methane hydrate is saturated with other medium components, the hydrate dissociation
occurs at the equilibrium temperature (when intersecting the hydrate—ice—gas curve in a system without additives)
regardless of the alcohol concentration. A similar situation is observed with hydrate obtained from a
methane-propane gas mixture; however, under experimental conditions, ice begins to melt at a lower temperature
compared to the dissociation point of methane-propane hydrate (in the case of methane hydrate, the situation is
reversed: the hydrate is less stable). High concentrations of methanol (above 40 mass%) lead to a significant decrease
in the temperature of hydrate decomposition. The data obtained show that methanol in low dosages (about 10 mass%s)
can be used for gas storage and transportation since, under certain conditions, it does not shift the equilibrium curve
of hydrate formation and slows down the process of methane hydrate decomposition.

Key words: gas hydrates, methanol, gas storage, ice.
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BiiusiHe HU3LINX CIMPTOB HA 00Pa30BaHNe THAPATA MeTaHA NPH TeMIepaType

HUKe TOYKH IUIABJIEHHS JIbAA

B pabome gvisasneno, umo 6016WUHCIEO 6000PACMBOPUMBIX COCOUHEHULL UMEIOM O80UCMBEHHYI0 NPUPOOY
(mepmoounamuyeckoe npoOMOMuUpPOBaHUe Uil UHSUOUPOBAHUE 2UOPAMO8) 8 3A8UCUMOCHIL OM NEPMODAPULECKUX
VeRosutl. 3a cuem NOHUNCEHUS MeMNepamypbl NiaéieHUs 1b0a 6000PACMBOPUMbIE OPAHUYECKUEe COeOUHEHUs
pacuupsaom 001acms Cyuecmeosanust H#CUOKol gazvl, cooepaicaueti 600y npu memnepamype Hudice 0°C.

Paccmompeﬂbl maxKkue munu4dHvle mepmo&unamuuecxue MHZU6um0pbl 2u0pam006pa306aﬂuﬂ Kak cnupmbol (MemaHOﬂ,



OMAHOI U UBONPONAHOTL). YCmanosieHo, Ymo 0axice Memanoil He NPosieisien CEOUCME UHSUOUMopa npu
MeMnepamypax Huxice JTUHUU KPUCTNATIUZAYUY Tb0A U HUKAK He GIUseN HA PAGHOBECHble YCI08US. 00PA308aAHUSL
euopama memana. Ilpu smom nabrrooaemoe uemvipexgasnoe pagHogecue 2udpam—ied—pacmeop—a2ds no
memnepamype aexcum aubo Ha IuHUuU 2udpam—ied—ea3s O0jisi CUCIeEMbl 600d — MEMAH (8 ciyuae Memanoaa), oo
svlule ee (8 cyuae SManoLd U U3ONPONAHONA). MO NO3BOUNLO NPEONOTONCUMD, YMO NPAKMULECKU T100ble
8000pacmeopuMvle opeanuieckue coeouneHus 6yoym aubo npossiiams cOUCMEA MEPMOOUHAMUYECKUX NPOMOMOPO8
6 Hexomopom ouanazone memnepamyp nHudice 0°C, 1ubo ne 6y0ym enusmos Ha pagrogecue suopam—ieo—eas. Iomumo
2M020, Haauyue 8 cucmeme cmecu ibod U 8000Co0epxcauyeli HeuoKoCmu YCKopsiem pocm auopama (no CpasHeHuo

¢ pocmom eudpama uz 0ovemuol gaszvl 160a). B omauyue om mpaouyuoHHvIX mepmMoOUHaAMUYECcKUx NPOMOmopos, 8
NPUCYMCBUY MEMAHOLA NPOUCXO0UM POopMUPOsanue cudpama memarna Kyouueckot cmpykmypul I, komopast
A6815emcst boaee 8bl200HOU nO emkocmu 2asa. Tonyuennvie danHble MOSYM CHOCOOCMBOBAMb PAZGUIMUIO 2UOPATNHBIX
MEXHOI02ULL XPAHEHUsL 2a3d U pA30eNeHUs 2A308bIX cMecell.

KiroueBble cJ10Ba: ra30BEIC TruapaTbl, METaH, HU3MIUC CIIUPTHI, (l)aBOBLIC paBHOBECH.
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Effect of Lower Alcohols on the Formation of Methane Hydrate

at Temperatures below the Melting Point of Ice

This work revealed that most water-soluble compounds have a dual nature (thermodynamic promotion or hydrate
inhibition) depending on thermobaric conditions. Indeed, by lowering the melting point of ice, water-soluble organic
compounds expand the region of water-containing liquid phase existence below 0°C. This work considered typical
thermodynamic hydrate inhibitors as alcohols (methanol, ethanol, and isopropanol). It turned out that even methanol
does not exhibit inhibitory properties below the ice crystallization line, and it does not affect the equilibrium
conditions of methane hydrate formation. In this case, the observed four-phase hydrate-ice-solution-gas equilibrium
either corresponds to the hydrate-ice-gas line for the water-methane system (in the case of methanol) or lies at higher
temperatures (in the case of ethanol and isopropanol). This allowed us to assume that practically any water-soluble
organic compounds will either exhibit the properties of thermodynamic hydrate promoters in a specific temperature
range below 0°C or will not affect the hydrate-ice-gas equilibrium. In addition, the presence of the ice and an aqueous
liquid mixture in the system accelerates the hydrate growth (compared to the hydrate growth from the bulk phase of
ice). It should also be noted that, unlike conventional thermodynamic promoters, methanol does not alter the methane
hydrate's structure and gas capacity, which is more favorable. The data obtained can contribute to developing
hydrate-based technologies for gas storage and separation of gas mixtures.

Key words: gas hydrates, methane, lower alcohols, phase equilibria.
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HccnenoBanne HHrudupyomeil, CMa304HOMH M 3MYJIbIUPYIOLIE CIOCOOHOCTH NPOAYKTOB

HA OCHOBE ChIPbS PACTUTEJIHLHOT0 MPOMCXOKAEHH 1A AAJbHelilero npuMeHeHus

B OypOBBIX pacTBOpax

Hccnedosana uneubupyiowas u smynveupyrowas cnocoOHOCmy RPOOYKIMO8 Ha OCHO8E CbiPbs PACHUTNENbHO20
NPOUCXOIHCOCHUS U UX NPOUZBOOHBIX OJ51 OANbHENe20 NPUMeHeHUs: 8 OYPO8uIX pacmeopax. B pabome ucnonvzosanut
nPOU3800HbIEC UMUOAZO0NUHUEEHIX COCOUHEHUT HA OCHOBE JICUPHBIX KUCTIONM — OMX00bl MACLOHNCUPOBOU paryuu
(OM®) u cnooicHvle 3pupvl HcupHvIX KUCIOm, noaydenuvie Ha ochoge OM® u pazauunvix cnupmog Cq—Cio.

s uzyuenus amynveupyoweti cnocoonocmu OM® u ee npousso0usIx Obiiu UCCIEO08AHBI IMYTbCUL

U DMYIbCUOHHbIE OYPOBble pACMBOPbI, 20€ BaPbUPOBANIOCH COOepIHCAHUE Y2n1e8000poOHOU ha3vl 8 duanazone 15—81%,
cooepoicanue IMYIbeamopa u co0epiucanue eIUHONOPOUKA.

KwueBbie ciioBa: OypoBoii pacTBOp, HHIMOUTOP HAOYXaHUs IJIMH, HHTUOUTOP KOPPO3HUHU, KOG HHUIHUEHT TPEHHS,

9MYJIbCUSL, PACTBOPHI HA YIIIEBOJOPOAHOM OCHOBE.
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Research of Inhibitory, Lubricating and Emulsifying Ability of Products

Based on Raw Materials of Plant Origin for Further Use in Drilling Fluids

In this work inhibiting and emulsifying ability of products based on raw materials of plant origin and their derivatives
for further use in drilling fluids has been studied. Derivatives of imidazolinium compounds based on fatty acids —
waste oil and fat fraction and fatty acid esters obtained on the basis of waste oil and fat fraction and various C+—Ci2
alcohols have been studied. To study the emulsifying ability of waste oil and fat fraction and its derivatives different
emulsions and emulsion drilling fluids were studied, where content of the hydrocarbon phase was varied in the range
of 15—-81%, content of the emulsifier and clay powder.

Key words: drilling fluid, clay swelling inhibitor, corrosion inhibitor, coefficient of friction,

emulsion, hydrocarbon-based solutions.
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TensionpoBoaHoCcTh HedTell NPH BHICOKOM J1ABJICHUH

Ilpugedenvt pesyrbmamol uzmepenus KO3ppuyueHma menionpogooOHOCHU U OMHOCUMENbHO20 00beMd 08YX
0bpazyoe Hegpmetl npu uzmenenuu oasnenus 0o 1 I'Tla npu komnamuot memnepamype. Ilokasano, 4umo 3a8UcumMocms
MenIonpo8OOHOCMU OM 0AGIeHUS NPEOCMAgisem coO0l TUHEHYIO QYHKYUIO, 3a8UCUM OM U30MEPMUYECKOU

COHCUMAECMOCU HCUOKOCMU U 8Ce20d yeeaudusaemcs npu yeeiudeHuu oaenemnus..



KioueBble c10Ba: HEPTH, TSILIONMPOBOAHOCTh, OTHOCUTEIbHBINH 00BhEM, BEICOKOE JIaBJICHUE,

METO/Jl HarpeTo HUTH, napameTp bpumkmena.
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Thermal Conductivity of Crude Oils at High Pressure

The results of measuring the thermal conductivity and the relative volume of two samples of crude oils with a pressure
change of up to 1 GPa at room temperature are presented. It is shown that the dependence of thermal conductivity on
pressure is a linear function, depends on the isothermal compressibility of the liquid, and always increases with
increasing pressure.

Key words: crude oil, thermal conductivity, relative volume, high pressure, hot-wire method, Bridgman parameter.
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Direction Optimization Model of Trenchless Horizontal Hole

in Fractured Formation

Whether the hole is in safe state is quite essential in the construction technology of trenchless directional horizontal
hole. Many consequences caused by hole wall instability will seriously affect the normal construction of trenchless
engineering. It is proved by theory and practice that when the underground excavation passes through the natural
cracks in the stratum, the instability issue of the hole wall is serious. It is necessary to select mud with appropriate
density to inject into the hole for auxiliary drilling, so as to ensure that no collapse or slurry leakage happens within
the hole. In this paper, aiming at the trajectory optimization of trenchless horizontal well in fractured formation, a
mechanical model is built, and the optimal drilling direction of horizontal well under specific working conditions is
given with the help of programming calculation.

Keywords: trenchless horizontal hole, hole safety, fractured formation, direction optimization.
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In-situ Stress Determination in Anisotropic Formation Underground

with the Help of Wellbore Breakout Observations

The in-situ stress information underground is of crucial importance for drilling and reservoir development. As the
cost of direct stress measurements is high and only limited information can be obtained, the application of wellbore

imaging devices made it possible to interpret the local stress state more economical. Breakout azimuths revealed by



well logs are widely used to determine principal stress directions in traditional method, however strength anisotropic
related to bedding planes may greatly affect breakout azimuth, width and depth, which can result in misleading for
in-situ stress interpretations. Based on weak-plane borehole stability model and Mogi-Coulomb matrix strength
criterion, we analyzed the relationship between in-situ stress and breakout geometry (azimuth, width and depth) both
in isotropic and anisotropic formation. The results show that the azimuth of breakout is controlled by weak plane’s
azimuth, while steep dipping bedding plane widen the breakout and make it extending into rocks. For specific strata
with determined property, breakout geometry will change regularly with the increase of the principal stress ratio. A
breakout accident observed in well WFSD-2 help to illustrate the method and the magnitude of the maximum
horizontal principal stress is determined.

Keywords: well logs, in-situ stress; anisotropy formation, wellbore breakout.
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Design of Oil Shale In-situ Extraction Heater Structure

and Numerical Simulation of the Fracturing Process

Downhole continuous spiral folded plate heaters that generate high temperature air to heat oil shale are an efficient
method of in-situ oil shale extraction. In this paper, the physical model of downhole continuous spiral folded plate
heater and the physical model of oil shale heating are established respectively, and Fluent sofiware is used to
numerically simulate the above physical model. The heat transfer characteristics, outlet temperature, and
comprehensive performance of this heater under different mass flow rates and heating powers are studied, and the
heater performance is analyzed by the above indexes. The heating parameters were used to heat the physical model of
oil shale. The optimal working parameters were determined by heating time and cost, and the working parameters
were used to heat the other four physical models of oil shale. The oil production rate, heating rate, and accumulated
power consumption of oil shale were analyzed, and the results were analyzed. The results show that the continuous
type spiral folded plate heater has the best performance with the operating parameters of 10 kW power and 0.01624
kg/s mass flow rate, and the model IV has the shortest heating time, the fastest oil yield, and the lowest cumulative
power consumption.

Keywords: oil shale, oil yield, numerical simulation, spiral-folded plate, cumulative power consumption.
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Evaluation of Optimal Fungi Strains for Development

of Mycelium-Based Biopolymeric Matrices

Biopolymeric materials appear as promising eco-friendly and biodegradable matrices for the preparation of

composite materials. In this work, G. lucidum, T. hirsuta, P. eryngii, F. velutipes, G. applanatum, L. edodes, H.



erinaceus fungi strains were studied and the fastest-growing fungi strains were revealed. The growth rate and the
morphology of formed mycelium were studied depending on the fungi strain type and employed feeding substrate
(malt agar, cellulose microcrystals, cellulose microfibrills). It was shown that the mycelium of G. lucidum and T.
Hirsuta grown on cellulose microfibrils appears as intertwined hyphae with narrow diameter size distribution and has
an optimal morphology as a substrate for the preparation of fibrous composite materials. .

Keywords: fungal mycelium, fungi based-materials, mycelium-based materials, biopolymers, biopolymeric

substrates, cellulose.
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Study of Rock Damage Behavior Based on Configurational Mechanics

In the process of oil and gas drilling, under the action of mechanics, the wall rock will produce complex and high
incidence of stress concentration, deformation, damage, cracking, fracture and other damage behaviors, resulting in
the wall instability phenomenon. It may lead to complex accidents underground, resulting in huge economic losses.
Therefore, it is of great theoretical and practical significance to grasp the failure behavior law of wellbore rock under
mechanical action and study its failure mechanism. The early research on the instability and failure behavior of
wellbore rocks was mainly based on the theory of fracture mechanics. Later, the theory of damage mechanics was
introduced, which were all based on the theory of continuum. The development and change process of rock
mechanical failure from small to large and from quantitative change to qualitative change caused by the
accumulation of multiple defects in the internal microstructure of the rock can be described. This paper adopts the
theory of configuration mechanics, which can well describe the complex microstructure and multi-defect evolution of
materials such as inclusions, holes, dislocations, cracks, plastic flow, discontinuity, heterogeneity and anisotropy, and
can be used to describe fracture mechanics. It provides a new idea for solving the complex defect problem.

Keywords: rock damage, configurational mechanics
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Research on Optimization of Water Quality Index System

for Low Permeability Reservoir Water Injection Development

In the process of water injection development of low permeability reservoirs, unreasonable water injection quality
leads to the decrease of reservoir permeability, the increase of water injection pressure and the decrease of water
absorption capacity. Taking the low permeability reservoir in Wenxi 3 area of Tuha oilfield as the research object,

based on the basic characteristics of the reservoir, the single factor influence simulation experiment of solid particle



size, particle concentration, suspended dirty oil and bacteria in injected water on core permeability change was
carried out by using the water quality adaptation degree method. The water quality index suitable for this block was
preliminarily proposed, and the optimized water quality index was evaluated considering the influence of multiple
factors. The results show that the damage rate of core permeability increases with the increase of solid particle size,
particle concentration, suspended dirty oil and bacteria content of injected water, and the damage rate of lower
permeability increases more obviously. Taking 20% core permeability damage rate as the standard, the water quality
index of low permeability reservoir in Wenxi 3 area of Tuha oilfield is recommended.: solid particle median U 1.5 um,
particle concentration < 2 mg/L, oil content < 6 mg/L, SRB bacteria is 0/mL. The optimized water quality index can
provide a reliable basis for the protection of oil and gas reservoirs and the water quality index of water injection in
Tuha Oilfield, and also provide a reference for the formulation of water quality standards for water injection
development in other similar blocks.

Keywords: low permeability reservoir, Tuha oilfield, water injection development, water quality indexes, reservoir

protection.

Xiang Peng' &9, Qingjiu Zhang', Ruijiang Yu', Hui Yang’®, Bofeng Liu', Xinfa Li', Zhen Yang',

Ting Li’, Zhiqiang Han’

! PetroChina Yumen Oilfield Company, Yumen, China; ? Intercontinental Strait Energy Technology Co., Ltd,
Beijing, China.

pengpeng51888@126.com

Research of a Self-Adaptive High-Performance Re-Fracturing Technology

with Knot Temporary Plugging in a Thin Reservoir with High Stress

The Klgl reservoir in the Jiudong Basin has many small thin layers, with strong interlayer heterogeneity and
significant interlayer stress difference in the longitudinal direction. A low pumping rate and a large section of general
fracturing were adopted in the early stage. The stimulation effect was unsatisfactory, and the production decreased
rapidly. Therefore, improving the degree of longitudinal transformation is the key to the next fracturing. However,
Complex conditions limited the selection of the layered fracturing technology. For example, the repeated fracturing
wells have been perforated in large sections, the combination casing completion method is used, and the pumping
pressure is high. This research summarized the applicable conditions of layered fracturing technologies. Combined
with the geological conditions of Jiudong’s repeated fracturing wells, the temporary plugging layered fracturing
technology is preferred. The temporary plugging agent is preferably the adaptive high-efficiency knot temporary
plugging agent, and its degradation time experiment and ground plugging experiment are evaluated. The field
application of adaptive high-efficiency knot temporary plugging re-fracturing technology was carried out in well
C19-3. Based on three kinds of pressure rise performance during the fracturing process, it was judged that the
fracturing obtained good temporary plugging and stratification effect. In addition, well C19-3 has achieved good
production results after fracturing, which further verifies the applicability in the transformation of high-stress thin
interbedded reservoirs in the Jiudong Klgl reservoir. It provides ideas and references for the fracturing of similar
thin interbedded reservoirs..

Keywords: thin interlayer, layered fracturing, repeated fracturing, knot temporary plugging agent.
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Quantitative Study of Diagenesis and Dissolution Porosity

in Conglomerate Reservoirs

In order to clarify the diagenesis of the conglomerate reservoir in the Lower Wuerhe Formation in Mahu 1 well area,
Junggar Basin, the reservoir in the study area was studied in detail on the basis of core observation, thin section
identification and analysis data. The results show that the Lower Wuerhe Formation is a reservoir with low porosity
and low permeability. The pore types are mainly residual intergranular pores, followed by dissolution pores, and
occasionally structural fractures and microfractures. The reservoir physical property is closely related to the rock
facies type, among which the fine conglomerate is the best, the small conglomerate is the second, and the middle
conglomerate is the worst. The Lower Wuerhe Formation in the study area mainly experienced diagenesis such as
compaction, cementation and dissolution. In the later stage of diagenesis, zeolite minerals were transformed and
dissolved, and a large number of dissolution pores were formed, which had a positive effect on reservoir physical
property and oil content. Through three solution pore porosity intersection method to establish evaluation model, and
solution pore zeolites in the studied area development situation to carry on the quantitative evaluation, fine
recognition, effectively guide the advantage dessert for reservoir evaluation and subsequent development provides
new ideas and methods, as well as neighbors area and the development of other clastic rock area reservoir
development for reference.

Keywords: Mahu [ well area, Upper Wuerhe Formation, conglomerate, dissolution pore.
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Study on the Distribution Law of Casing External Load

in Deep Wells Considering the Cementing Quality Damage

In view of the difficulty of well cementation in Tarim oilfield, the complex environment of cement sheath, and the
mechanism and law of the effect of cementing quality on casing loss are not well understood. In this paper, based on
ABAQUS finite element software, a three-dimensional numerical simulation model of casing-cement sheath-strata
considering the cementing quality is established. By simulating and analyzing the stress state of casing under different
damage conditions of cement sheath, the influence mechanism of cementing quality on casing safety and reliability is
revealed. It is found that the effective stress of casing under the condition of damaged cement sheath is significantly
higher than that under the condition of intact cement sheath and intact cementation, and the risk of casing collapse is
increased. The crack condition of cement sheath has little influence on the stress concentration of casing, while the

lack of cement sheath and the lack of interface cause the stress concentration of casing to be larger. The influence



degree of cementing quality on casing external load from big to small is: the second interface missing, the first
interface missing, cement sheath body missing, cement sheath crack.

Keywords: cementing quality, casing load, effective stress, finite element.
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Stability, Treatment, And Enhance Oil Recovery Ability

Of Fluorescent Preformed Gel CQDs@PPG, And Its Migration Status Study

The application of polymer gels in Enhance Oil Recovery has been developed for years. However, the methods of
tracing and positioning them within the layers are lacking. The traditional tracers added into the treatment fluid
would be affected by the size, potential, and viscosity differences with polymer gels. As a result, the monitoring results
of the tracer and the actual movement of polymer gels are various. Therefore, by synthesizing fluorescent components
with polymer gels, driving and tracking are integrated, which can play the role of a tracer while flooding. The
stability of the fluorescent CODs@PPG has been tested under reservoir conditions. The fluorescent peak value of
CODs@PPG would not be affected by swelling, salinity, pH, and temperature. Further, the CODs@PPG has been
used in a specific reservoir condition in east China to test its flooding and treatment ability. The plugging rate of the
CODs@PPG within 1000 mD porous media could reach 90% with a resistant factor Rf of 15 and a residual resistant
factor Rff of 10. When applied CODs@PPG into heterogeneous porous media, the Enhanced Oil Recovery achieved
25.33%. In addition, with the help of a fluorescence spectrophotometer, the concentration of CODs@PPG in a
different position is directly obtained. Finally, the plugging status of the COQDs@PPG has been studied, and the
scanning electron microscope images show that it has elastic deformation properties.

Keywords: preformed particle gel, carbon quantum dot, fluorescent polymer gel, EOR, profile modification.
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Research on Quantification and Visualization of Fracturing Scale

Fracturing technology is one of the important technical means to ensure oil and gas production stability, and it is an
important link for oil and gas exploration and development to accurately evaluate the fracturing effect. First of all,
based on the logging curve formed by three-dimensional acoustic logging data, the best correlation logging curve is
selected by using the corresponding relationship between logging curve and radial velocity profile; Then, the

pre-evaluation curve of fracturing is constructed by using curve construction method to achieve the purpose of



pre-evaluation of fracturing effect. Furthermore, the results of two-dimensional radial velocity profile were integrally
differentiated and the brittle fracture index was used as quantitative evaluation index to achieve quantitative analysis.
Importantly, the bilinear interpolation method is used to interpolate the acoustic velocity logging data, and the point
cloud model is established by Mesh mode to achieve three-dimensional visualization of fracture scale. Finally, an
application example shows that the pre-evaluation curve constructed in this paper has a good indication for
fracturing effect of medium, low and high porosity and permeability sandstone reservoirs; The visualization of the 3D
model can comprehensively observe the fracturing effect at all depths and contribute to the evaluation of fracturing

effect.
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Forecast of Fossil Fuel Demand Based on Low Carbon Emissions

from the Perspective of Energy Security

Fossil fuel is a key factor related to national energy security. Studying and judging the development trend of China’s

future demand for fossil fuel and obtaining fossil fuel stably and adequately is of great significance to ensuring
China’s political stability, normal operation of the national economy and national military security. Under the
background of low carbon emissions in China, starting from the perspective of energy security, based on China’s
carbon emissions and GDP data from 1997 to 2019, four methods, namely Ridge Regression, ARIMA Time Series
Model, BP Neural Network and Linear Regression, are used to forecast and analyze the demand for six fossil fuels:
raw coal, coke, crude oil, kerosene, diesel and natural gas, providing a reference for national energy policy

formulation and fossil fuel security early warning.
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Pyrolysis of oil shale based on electromagnetic heating technology —

A Review

To meet the current and future demand for energy, unconventional energy has gradually attracted the attention of
scholars around the world. Oil shale has become one of the most important members of the unconventional energy
family because of its rich resource reserves and considerable comprehensive utilization value. The traditional mining
method can only mine the shallow oil shale resources, and there are problems such as high cost and low efficiency.
For this reason, the researchers have proposed electromagnetic heating technology, which is used to thermally crack
oil shale underground by electromagnetic heating. It has the advantages of high oil production rate and low
environmental pollution. This paper reviewed the electromagnetic heating technology, electromagnetic heating device
and oil shale cracking research to provide a reference for future oil shale mining.

Keywords: oil shale, electromagnetic, oil gas, cracking oil production.
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Thermal Conductivity of Qil Fractions at High Pressure

The results of measuring the thermal conductivity of samples of Usinsk and Kumkolsk oils and their heavy fractions in
the pressure range from atmospheric pressure up to 1 GPa at temperature of 20 and 45°C are presented. It is shown
that the dependence of thermal conductivity on pressure is a linear function and always increases with increasing
pressure. The thermal conductivity of heavy fractions is higher than the thermal conductivity of oils.

Keywords: oil fractions, thermal conductivity, high pressure, hot-wire method.
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