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1000 «Jlykoiin-Husxeropoaoprcuaresy,

2000 «PH-11U1P»,

SUucTHTYT HeTexuMHuYecKoro cunTe3a uMenu A. B. TormueBa PAH,

4sIpocaBcKmil TOCYJapPCTBEHHBIN TEXHUYECKUH YHUBEPCHTET,

TIAO «CnaBHe(Th-STHOC»

BorisanovDV@yanos.slavneft.ru

O npupoae MepKanTaHoOB, COAEPKALUIUXCS

B NPSIMOTOHHBIX (GPaAKIUAX PEAKTUBHOTO TONJIHUBA

Tokasana 3a8ucumocms co0epHCanusi MEpKAnmMaHo8 8 NPAMOSOHHOM PEaKMUGHOM MONAUEE OM MEXHOI02UUECKO20
peoicuma xkonounvt K-1 yemarnosxu nepsuunotl nepepabomru negpmu. C nosviuieHuem memnepamypvl Hu3d KOI0HHbI
K-1 ysenuuusaemcs xonuuecmeo paznazaroujuxcsi HeCMouKux CepHUCmblX cOeOUHEHU, NP IMOM HPOOYKMbl
Pa3n0dicenuss (MepKanmamnsl U ceposooopoo) yoaraiomcs ¢ ben3unogou gpaxyueti 8 koroune K-1 u necmotixue
cepHucmule coeOUuHeHUs 6 MeHbulel cmenenu nonadaiom 6 konronny K-2, umo cnusicaem cooepocanue Mepranmanog
8 NPAMO2OHHOM KepocuHe. [Ipogedeno cpagnene cooepaicaniiss MEpKanmanos 8 yskux gpaxyusax negpmu

U NPAMOSOHHO20 peaKxmueHo2o monaued. Ilokasano, umo ux cooepoicanue 8 NPAMOLOHHOM PEaKMUSHOM MONIUGE
eblue U OHU NPUXOOSIM KAK U3 Hemu, Max u 6c1e0Cmaue pasnodicetus HeCmouKUx CepHUCmvlX coeOuHenull, no-
BUOUMOMY, 8 NEPBYIO 0YePedb OUCYIbPUO0S.

KioueBble c10Ba: peakTUBHOE TOIIMBO, CEPHUCTHIE COCAMHEHHS, MEPKaNTaHbl,

TepBUYIHAS TIepepadoTka HePTH, TEPMUIECKOE Pa3IoKeHHE

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

P.S. Ivanov®, D. V. Borisanov®

1000 “Lukoil-Nizhegorodorgsintez”,

2LLC "RN-RD CENTER",

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

* Yaroslavl State Technical University,

*Slavneft-Yaroslavnefteorgzintez PJSC.

BorisanovDV@yanos.slavneft.ru

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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Poccuiickunii XMMHKO-TEXHOIOTHYECKUI yHUBepcuTeT M. JI. 1. Menneneesa,

2PI'Y nedrtr 1 raza um. M. M. I'y6kuna

sinitsinsa2019@gmail.com

IHosryyeHnue BOAOPOAA U3 THKEI0I0 HE(PTHHOIO ChIPbH

B pasnvix ompacasax 6000poo ucnonv3yemces u Kak OCHOGHOE Cbipbe, U KaK 6CHOMO2AMENbHbIN MAMEPUA, U KaK
monaueo. Ilpedonpusimus Heghmenepepabomru u vepmexumuu nompedasiom 00 50% noayuaemozo 6000pooa.
Tlpeonooicen nepchekmusHblil cnocob noayueHust 6000po0a, 3aKIOYAUWUNICS 8 NPEOSAPUMETbHOM MEPMONUIE
MAACEN020 HEPMAHO2O CHIPLA ¢ NOCAEOYIOUjell KAMmaIumu4eckoll KOHgepcuell napo2asosvlx NPOOYKMos, KOmopbulil
n0380.J15em COKPAmums 3ampamovl Ha RPouU3800cmae0 6000poda. Cnocob no3eoaum ygeiuvums 21youry nepepadomxu
CHIPbsL U pacuiupums cvipbegyio 6azy HII3.

Kawuesrble cioBa: npeape@opMuHr, peOpMUHT, ponaHOyTaHoBas Gppakiys, TeKcaHoBas Gppakius,

MeTaH, TOIIUBHEIN Ta3, BOJOPOI0COACPKAIINAN T'a3, KOPOTKOIIUKIIOBAS afCOPOITHS.

S. A. Sinitsin?, S. E. Shulyaka?!, B. P. Tumanyan?

1D.1. 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. Qil
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.

E. B. Kopones, B. A. Mepunos, M. H. Muxaiinos, K. b. Pyoak

000 «PH-LIUP»,

KorolevEV@rdc.rosneft.ru

Ouenka 3¢ deKTHBHOCTH NpoIecca OAHOCTATUIHON JeruIpoapoMaTU3alui NPUPOJTHOr0 U MOMYTHOIO
He(p)TSIHOTO ra3a

na oyenxu s¢pghexmusnocmu npoyecca decudpoapomMamus3ayuu Memana nocied08amenbHO peulensbl Ciedyiouue
3a0ayu: pa3pabomana KUHEMuUYecKas Mooeib 0e2udpoapoOMamu3ayu Memana u MamemamuyecKkas Mooeib
NPOMBIULTIEHHO20 AKCUATILHOZ0 PeaKmopd ¢ (PUKCUPOBAHHBIM CLOeM KAMAIU3amopd, npedyiodceHa mexHoI02UYecKkas
cXema U paccuuman ee MamepuaibHo-meniogol banauc. Ilo pesyromamam npogederHo cpasHenue nokasameneu

npoyecca dezu()poapomammauuu mMemana ¢ NPOMBIUIEHRbBIMU MEXHOIOSUAMU-AHATIOcAMU NOTIYYEHUS eoc)opoaa.



KimoueBble cioBa: HpI/IpOI[HHﬁ ras, BOAOpod, apOMaTUUCCKUC YTJIIEBOAOPOAbI, apoMaTu3alus, 66H30J’I, TOJIYOJI,

HaTaTHH.

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.

10. M. ITumenos

25 'ocHMU xumMoTosmornn MuHOo60poHE! Poccnn

25gosniithim@mil.ru

MeTon MHTErpajbHON OLEHKH YPOBHS IKCILIyaTALIMOHHBIX CBOMCTB

roprove-cMa304HbIX MATEPHUAJIOB

Ilpeocmasnen npocmoil pacuemmuviii Memoo NPOSHO3HOU OYEHKU YPOBHS IKCNILYAMAYUOHHBIX CEOLICNE 20pIoUe-
cmaszounsix mamepuanos (I' CM), komopbiii n036013em GbINONHUMb MHOZOMEPHYIO «CEEPMKY» U 3ameM CPAGHEHUe
6Cell KOMUYeCMBEeHHOU UHGOpMayuu 00 SKCNILYAMAYUOHHBIX CBOUCMEAX, NOJYHUEHHOU 8 X00e UCTbIIMAHUL
(npumenenus) I CM u npedcmagnenHoll 8 MamemMamuyeckux Mo0eax XUMmMomoa02U4ecKux npoyeccos, a maxice
obecneyusaem nogvluleHue 00bEKMUBHOCU OYeHKU pe3yibmamos uchvimanus u npumenenus I CM. Ilpusedensi
npumepbl, UWILIOCMPUPYIOWUE COO0epIHCAHUe HOB020 MemMo0d NPUMEHUMENbHO K OYeHKe C8OUCME OU3EIbHbIX MONIUS,
asmobeH3UH08, 2UOPABIUYECKUX IHCUOKOCTHEI.

KiroueBble ci10Ba: TOproue-cMa309qHbIE MaTEPHAIIBI, IKCILTyaTallHOHHOE CBOMCTBO, XUMMOTOJIOTHIECKHIA MTPOIIECC,

MOACIUPOBAHUEC, ONIPCACIIATONIUC q)aKTOpI)I, HUHTCIrpaibHas OLCHKA, IPOTHO3UPOBAHUE.

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: fuels and lubricants, integral evaluation, chemmotological process, modeling, informativeness,

forecasting.

H. A. Mycmagpun®, A. @. Axmemos', A. P. Tumaoueea?, A. P. Xanoe', P. H. I'anuaxmemos®, 0. M. Cyoaxoea®

1V pumcknii rocy napcTBeHHbIN HEPTAHOM TEXHUYECKUN YHUBEPCUTET,

2y puMcKuii MHCTUTYT XuMuH Y pUMCKOro Hay4gHOro nentpa PAH

SBamkupckuii rocy1apCTBEHHBI YHUBEPCUTET

iamustafin@gmail.com

Hoayuyenue 2-3THATeKCAHOATA HUKeEJISA — MPEKYPCOPa KATAIU3ATOPOB KPEKHHIa

THAKEJIOr0 YI1eBOAOPOAHOIO ChIPbS

B cmamwe onucan cnocob nonyuenus npekypcopa HaAHOpA3MEpHO20 KAMAanu3amopa Kamaiumuiecko2o KpeKunea
NPAMO2OHHO20 MA3YMA, 8AKYYMHO20 2A30UA, MANCENbIX Hehmell U MANCENbIX HeMAHbIX OCMAMKO8 — 2-
amunzexcanoama Huxens. Cnocod 3axniouaemcs 60 63aumMo0elicmeuu anugdamuieckol KapooHoeol KUciomal

€ BOOHBIM PACMBOPOM AMMUAKA, B3AMBIX 8 IKGUMOLEKVIAPHOM COOMHOWEHUU, 8 B0OHOU (aze npu memnepamype 20—
65°C 6 meuenue 20-60 mun ¢ noryyenuem pacmeopumoll 8 00e AMMOHULHOU CONU KapOOHOBOU KUCIOMbL HA NEPBOl
cmaouu. Ha emopoii cmaouu 6600sm 6001wl pACMEOp XA0PUOQd MEMALLA K pacmeopy aMmMOHUUHOL CONU
KapOOHOBOU KUCIOMbL U NPOBOOSIN IKCMPAKYUIO 00pA308A8ULENICSL CONU MEMANA arudamuieckoli KapboHo8ou
KUCTIOMbL Op2aHUYecKUM pacmeopumenem. Buixoo 2-smuncexcanoama nuxens 8 3a6ucumocmu om ycioguil
npogedenus peaxyuu cocmasnsiom §9-98%.

KioueBble c10Ba: 2-3THITEKCAHOAT HUKEIS, HAHOPA3MEPHBIN KaTajau3aTop, MOoJyYeHne HaHOPa3MEPHBIX

KaTaJin3aTopoB.

I. A. Mustafin, A. F. Akhmetov?, A. R. Gimadieva?, A. R. Khanov!, R. N. Galiakhmetov?, O. M. Sudakova?®

lUfa 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.

H. A. Mycmagpun®, A. @. Axmemos', P. H. I'anuaxmemos?, A. P. Xanoe'

1Y pumcknii rocy 1apcTBEHHbIN HEPTAHOM TeXHMYECKHI YHUBEPCHUTET,

2BalIKUPCKMii TOCY JapCTBEHHbIN YHUBEPCUTET

iamustafin@gmail.com

Tepmorpaduueckue uccjie1oBaHus geachaibTH3aTa B IPUCYTCTBHH 2-3THIT€KCAHOATOB IIHHKA,

HHKeJIS ¥ JKeJie3a

B pabome npedcmasnenvt pesyromamosl mepmocpaguueckux ucciedo8anuli 0eac@aibmuzama, nowy4eHH020
deacghanvmuszayueti 2yopona 3anaoHOCUOUPCKoU Heghmu 6ymanom ¢ 000asieHuem 2-3muieeKCanoamos Yulkd,
HUKens U 08YXBANEHMHO20 Jcelesd, d makice be3 000a8oK. YcmaHnosieHo enuanue Memauico0epiHcauux 0006a8ox Ha
npoyecc nomepu MAccvl U U3MEeHeHUe 8eUYUHbI MENI08bIX NOMOKO8 NPU mepmuieckom gosoeticmeuu. Bruanue na
nomepio Maccol 00pasyos deacharbmuzama, coOepPHCAUX CONU O8YXBALEHMHO20 JHcene3d, NPU NO8bIULeHUU
memMnepamypsl, CywecmeeHHo OMAULAemcs Om GIUAHUSA MAKUX 000A80K KAK COMU YUHKA U HUKEJA.

KioueBble cioBa: TepMorpaduueckue ucciaenoBanus, AeachanbTusar, JeCTPYKIHS,

2-3THIITeKCaHoaT IMMHKa, 2-3THITEKCAaHOAT HHKCIIA, 2-3THITeKCaHOAT JKeje3a.

I. A. Mustafin!, A. F. Akhmetov?, R. N. Galiakhmetov?, A. R. Khanov!

1Ufa State Petroleum Technological University,

2Bashkir 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 COCTAaBa HHTMONTOPA KOPPO3HH HA OCHOBE HMUIA30JMHOB /IJIsl 3aIIUTHI 000PY/I0BAHUS B
YIJIEKUCJIOTHOM H KUCJIOTHOM cpeaax

B pabome paccmompenni 3auumnsie ceoticmea uHeUOUMOPA KOPPO3UU HA UMUOA3OIUHOBOU OCHOBE C 86€0eHUeM

6 e2o0 cocmas 006asoK MUOMOUesUHbL U tloouda kaius. B kauecmese azcpeccusrnblx cped eblicmynaiu Mo0enb



NIACMOBOL 800bl, HACLIWYEHHOU Y2NEKUCTLIM 2A30M, 4 MAKICE CONAHAS U CYNbHAMUHOBASL KUCTOMDL.
Dhpexmuenocmv unzuOUMOPa OYEHUBANACH 2PABGUMEMPULECKUM MEMOOOM 8 OUHAMUYECKUX U CIATNUYECKUX
VCIOBUAX 8 Y2NeKUCTIOMHOU U KUCIOMHOU cpedax coomeemcmaento. B pezyniomame sxcnepumenma nonyueHul
3aKOHOMEPHOCIU GIUAHUA UHOUBUOYANbHBIX COCOUHEHUL HA MEXAHUZM UHSUOUPOBAHUS MEMAILIA 6 CPeOax ¢
PAZIUYHBIMU CEOICTHEAMU.

KaroueBsble c1oBa: yrIIeKHCIBIN Ta3, CONMSHAS KUCIIOTA, CyIb(aMIHOBas KUCIIOTA,

UMHWJIa30JIMH, THOMOYCBHUHA, I>’IO,Z[I/I,I[ KaJys, 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 pa3JI02KeHHs TA30BbIX THIPATOB

B MPUCYTCTBHHM METAHOJA NPU aTMOChepHOM AaBJIeHUH

Hccneoosanue npoyecca pasnodcenus 2a3o08bix cUOpamos npu ammocghepHom oasnenuu u memnepamypax nudxce 0°C
NO3BONUNO BbIAGUNID, YO MEMAHOL MONCEN NO-PASHOMY 61UAMb HA OAHHBII NPOYECC 8 3ABUCUMOCTIU O €20
HACbIWeHUs. KOMNOHEHMAamu cpeobl. 3a cuem no2noujeHuss MemaHoIoM Memana u3 2u0pama Hauauo pasioHceHus
nocieonez2o Habnooaemcs npu b6onee HUSKUX memnepamypax. Tem ne menee pasnogicenue npomexaem 6onee
3aMOPMOACEHO NO CPABHEHUIO YUCIBIM 2UOPAMOM MemaHa. B ciyuae, koeda memaron, okpysicarowuii cuopam
Memana, HacvlujeH OpyeumMu KOMNOHEHMAaMU Cpeobl, PA3I0ACEHUe SUOPAMA NPOUCXOOUM NPU PABHOBECHOM 3HAYEHUU
memnepamypul (npu nepeceveruu Kpusot euopam—ned—2a3 8 cucmeme 6e3 000a80K) He3A8UCUMO OM KOHYEHMPayuu
cnupma. C euopamom, NOIYYeHHbIM U3 MeMAaH-NPONAHOBOU 2A30601 CMeCU, HADIOAeNC sl NOXONCAL CUMYAYUs,
0O0HAKO 8 YCIIOBUAX IKCNEPUMEHMA Jled HAYUHAem Niasumscs npu Oonee HU3KOU memnepamype no CpaeHeHuo

¢ meMnepamypol paznodicenus Meman-nponar0802o suopama (8 ciyyae sudpama Memana CUmyayus 0OpamHast:



euopam menee cmaounen). Ilpu evicoxoul konyenmpayuu memanona (eviue 40% mac.) smo npugooum K
SHAYUMENLHOMY CHUICEHUIO MEMNEPaAmypbl Ha4ana pasnodxicenus euopama. Ilonyuennvie dannvle NOKA3bI8AION, YMO
Memanon 8 HU3Kux 003uposkax (0o 10% mac.) mooscem bvimv UCNONB306aH OISt XPAHEHUS U MPAHCNOPMUPOBKY 2a3d,
NOCKOJIbKY NPpU OnpeodeneHHbIX YCI08UAX He CMewaen PagHOBECHYI0 KPUBYIO 2U0pamoobpazoeanus u sameosiaem
npoyecc pasnodxiceHus 2uopama Memana.

KuroueBble cjioBa: Ta30BBIC THAPATHI, 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%)
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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BiiusiHue HU3LINX CIMPTOB HA 00pPa30BaHNe FU/IPATa MeTaHA NIPU TeMIepaType

HUKe TOYKH IUIABJIEHHS JIbAA

B pabome gvisasneno, umo 6016WUHCIEO 8000PACMEOPUMBIX COCOUHEHULL UMEIOM O80UCMBEHHYIO NPUPOOY
(mepmoouHamuyeckoe npoOMOmMuUpoOBaHUe Uil UHSUOUPOBAHUE 2UOPAMO08) 8 3a8UCUMOCHIU O MEPMODAPULECKUX
Veno8utl. 3a cuem NOHUNCEHUS MeMNepamypbl NiaéieHus 1b0d 6000PACMBOPUMbIE OPAHUYECKUEe COeOUHEHUs
pacwupsnom ob1acms Cyuwecmeo8anus HUuokot ghazel, cooeparcaweli 600y npu memnepamype nudice 0°C.

Paccmompeﬂbl maxKkue munu4dHvle mepMOal/lHaMult€CKI/l€ uH2u6um0pbl eudpamoo6pa306aﬂuﬂ Kak cnupnisl (MemaHOJZ,



OMAHOJ U UBONPONAHOTL). YCMAaH08IeHo, Ymo 0adce Memanol He NPOsIGIAen COUCME UHSUOUMOPA npu
MeMnepamypax Huxce JUHUU KPUCTNATIUZAYUY Tb0A U HUKAK He GNUsel Ha PAGHOBECHble YCI08USL 00PA308aAHUSL
euopama memana. Ilpu smom nabarodaemoe uemvipexgasnoe pagHogecue 2uOpam—ied—pacmeop—2ds no
memnepamype aexcum aubo Ha TuHUU 2uopam—ied—ea3s O0jisi CUCIEMbL 600d — MEMAH (8 ciyuae Memanoaa), oo
svlule ee (8 cryuae SManoLd U U3ONPONAHONA). IMO NO36ONUNLO NPEONONOACUMD, YMO NPAKMUYECKU T100ble
8000pacmeopuMvle opeanuieckue coeouneHus 6y0ym audo nposasiiams ceOUCMEA MEPMOOUHAMUYECKUX NPOMOMOPO8
6 HeKomopom ouanasone memnepamyp Hudice 0°C, a1ubo ne 6yoym enusmov Ha pagHosecue sudpam—ieo—eas. llomumo
9MO020, HAUYUEe 8 CUCHeMe CMeCU J1bOd U 8000CO0epAcauiell HCuOKoCmu yCcKkopsiem pocm euopama (no cCpasHeHuio

¢ pocmom audpama u3 00vemMHou gazvl 10a). B omauuue om mpaouyuoHubix mepmoOUHAMULECKUX NPOMOMOPOS, 6
NPUCYMCMEUN MEMAHOLA NPOUCX00Um popmuposanue cudpama memana Kyouueckoti cmpykmyput |, komopas
A615emcst boaee 6b1200HOU nO emKocmu 2asa. Tlonyuennvie dannvle MO2Yym CHOCOOCMB08AMb PAZGUIMUIO 2UOPAMHBIX
MEXHONI02ULL XPAHEHUsL 2a3d U pa30eNeHUs 2a308bIX cMecell.

KiroueBble cJi0Ba: ra3oBbIC ruapaTbl, METaH, HU3MINUEC CIIUPTHI, (1)3.30BBIC paBHOBECHA.
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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 HHrudupyomeii, CMa304HOM M 3MYJIbIUPYIOLIEi CIOCOOHOCTH NPOAYKTOB

HA OCHOBE ChIPbS PACTUTEJHLHOT0 MPOUCXOKIEHHS AJIA AAJbHelilero npuMeHeHus

B OypoOBBIX pacTBoOpax

Hccnedosana uneubupyiowas u smynveupyrowas cnocooHocns RpoO0yKmoe8 Ha 0CHO8E CbiPbs pACHUTNENbHO20
NPOUCXOIHCOCHUS U UX NPOUZBOOHBIX 0151 OANIbHEEe20 NPUMeHeHUs: 8 OYPO8uIX pacmeopax. B pabome ucnonvzosanul
NPOU3800HbIC UMUOAZ0JUHUEBbIX COCOUHEHUT HA OCHOBE JICUPHBIX KUCTIONM — OMX00bl MACLONCUPOBOU paryuu
(OM®@) u cnosicHvle 3¢pupbl sHcupHvlx Kuciom, noayiernvie Ha ochogse OM® u paznuunvix cnupmos Ca—Cia.

s uzyuenus amynveupyoweti cnocoonocmu OM® u ee npouzso0HbIX OblIU UCCIEO08AHDI IMYTbCUL

U SMYAbCUOHHBIE OYPOBble PACMEOPbL, 20€ BAPLUPOBATIOCH COOEPIHCAHUE Yenes000poOHoU (hasbl 6 duanasone 15-81%,
cooepoicanue IMYIbeamopa u cooepiucanue eIUHONOPOUKA.

KiwueBrbie cioBa: OypoBoii pacTBOp, MHIMOMTOP HA0YXaHUs IJIMH, UHTUOUTOP KOPPO3HUHU, KOG GHUIHUEHT TPEHHUS,

9MYJIbCUSL, PACTBOPHI HA YIJIEBOJOPOIHOM OCHOBE.
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of Gubkin University,
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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 Cs—C12
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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TensonpoBoaHocTh HedTell NPH BHICOKOM 1aBJIEHUH

Ilpugedenvt pesyrbmamol usmepenus KO3ppuyueHma menionpogooOHOCHU U OMHOCUMENbHO20 00beMa 08X
0bpazyoe Hegpmetl npu uzmenenuu oasnenus 0o 1 I'Tla npu komnamuou memnepamype. Ilokazano, 4umo 3a8UcumMocms
MeniIonpo8oOHOCMY OmM 0ABNIeHUs NPeOCmagisem co00l TUHEUHYIO PYHKYUIO, 3a8UCUM OM U30THEPMUYECKOU

CHCUMAEMOCU HCUOKOCMU U 8Ce20d yeeauduseaemcs npu yeeiudenuu oaenenus..



KiioueBble c10Ba: HEPTH, TSILIONMPOBOAHOCTh, OTHOCUTEIBHBINH 00hEM, BEICOKOE JIABJICHUE,

METO/JI HarpeTo HUTH, napameTp bpumxmena.
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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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