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M. C. Komenes', /. C. Konuyvin', M. C. Bnackun'?, B. b. Meavnukoe', A. B. I'puzopenxo?®, E. B. Heanoe*

PT'Y nedtn m raza (HUY) umenn U. M. I'yOkuna,

200beIMHEHHBII MHCTUTYT BBICOKUX Temmepatyp PAH

vlaskin@inbox.ru

BiaunsHue kaTajgu3aTopa HA IPYNIOBOii COCTAB MPOAYKTOB IMAPOTEPMAILHOTO C:KIKEHUSI OMOMAaCChI
MHKPOBOAOPOCIEH

IIposedenvt uccnedosanusi npoyecca uOPOMEPMAIbHOLO CIHCUNCEHUSL OUOMACCHL MUKPOBOOOPOCel 8 NPUCYIMCMEUU
Kamanu3amopa Ha 0CHO8e OKCUOA ATIOMUHUSL, COOEPHCAUec0 UZ0MEPUSYIOUWUL KOMNOHEHM 8 HeUMPAlbHOU U
cyavamuposannoti popme. Ilo pesyromamam anaiuza npooykmos Memooom 2a3oeoll xpomamozpapuu — macc-
CHEKmpoOMempuU COelanbl 8bl600bl 0 GIUSHUU COCMABA KAMAIU3AMOPA HA 2PYNNOBOT COCMAs OEH3UHOBOU PpaKyuu
nonyuaemoti ouonepmu. Ilokazano, ymo npu UCNOIb308AHUU KAMAIUZAMOPA 8 NPOOYKMAX 2UOPOMEPMATLHO2O
COICUNCEHUS NOBBIUUACTCS COOEPIHCAHUE US0ATKAHO8 U APOMAMUYECKUX YeTe8000P0008, KOHYEHMPAayusi cepo-,
KUCIOPOO- U A30MCO0EPACAUUX KOMIOHEHMOB, 8 CE0I0 0Uepedb, Chudicaemcs. Taxiice CHUNCAeMCsl KOIUYECmB0
NnOOOUHBIX NPOOYKMOG Npoyecca — B000pACmBOpUMbIX seujecms. Ilpu smom kamaruzamopwl 8 Cyib@amupo8anHoll
¢hopme okazvleaiom boee CuNbHOE GIUSHUE HA 2PYNNOBOU COCMAS, YeM KaAMAIU3amopul 8 HellmpaibHOU gopme.

Kawuesrble cioBa: OnoHedTh, THAPOTEPMAIIBHOE CKIDKEHHE, OnoMacca MUKPOBOAOPOCICH, H30MEpU3aLlysl.

M. S. Kotelev!, D.S. Kopicin!, M. S. Vlaskin?, V.B. Mel'nikov!, A. V. Grigorenko?, E. V. Ivanov?

1Gubkin Russian State University of Oil and Gas (National Research University)

2Joint Institute for High Temperatures of the Russian Academy of Sciences

vlaskin@inbox.ru

The effect of catalyst on the composition of the microalgae biomass hydrothermal liquefaction products
Studies of the hydrothermal liquefaction of microalgae biomass in the presence of an alumina-based catalyst
containing an isomerizing component in a neutral and sulfated form were carried out. Based on the results of the
analysis of products by GC-MS, conclusions are drawn about the effect of the catalyst composition on the gasoline
fraction group composition of the obtained bio-oil. It is shown that when using a catalyst in the products of
hydrothermal liquefaction, the content of isoalkanes and aromatic hydrocarbons increases, while the concentration of
sulfur, oxygen and nitrogen components decreases. The concentration of the water-soluble by-products is also
reduced. Moreover, sulfated catalysts have a stronger effect on group composition than neutral catalysts.

Key words: bio-oil, hydrothermal liquefaction, wet pyrolysis, microalgae biomass, isomerization.

B. H. ®ponoe*, M. I1. Kpecmoenuxoé', C. B. Jlecun', H. C. Copoxuna, E. I'. I'opnoé?®,
A. B. IHlymoeckuit?, M. IO. Huckoeckas®, IO. I1. Acvan®, A. A. Onveun®

PT'Y nedtn m raza (HUY) umenn U. M. I'yOkuna,

2000 «UI'M-HTL»,

SKyGaHCKHil rOCY1apCTBEHHBIM TEXHOIOTHYECKHI YHUBEPCHTET

nismar@mail.ru

BiausiHue BOJIHOBOW aKTHBALMHU cMeceii Ma3yTa U OMOMACCHI HA Pe3yJIbTAaThl UX rasuuKkanun



Hccredosano enusanue 60110801 (AKyCmMU4eckoll U 8b1COKOYACMOMHOU IIeKMPOMASHUMHOLL) 06pabomKu
MPEXKOMNOHEHMHBIX CYCHEH3Ull OUOMACca — MA3ym — 800a HA pe3yabmamyl ux easzuguxayuu. Mzyueno eiusHue
VCI08ULL NPOBEOeHUs NPOYECcCa 2a3u@uUKayuy Ha 8bIX00 U COCMAB NOYYAEMO20 CUHME3-2a3d.

KioueBble ciioBa: razudukanus, Ouomacca, Tsokessle HeQTSHbIE OCTaTKH, CHHTE3-Ta3,

MCXAaHOAKTUBAILIUA, dKYCTHYCCKOC U3JIYUCHUC, SJICKTPOMArHUuTHasA 06pa60TI<a.

V. 1. Frolov}, M. P. Krestovnikov?, S. V. Lesin?, N. S. Sorokina?, E. G. Gorlov?, A. V. Shumovsky?, M. Yu.
Niskovskaya®, Yu. P. Yasyan?, A. A. Olgin®

!National University of Oil and Gas «Gubkin University» (Gubkin University).

2L LC Fossil Fuel Institute. Scientific and technological center (Fossil Fuel Institute).

3Kuban State Technological University

nismar@mail.ru

Influence of Wave Activation of Fuel-Oil and Biomass Mixes on the Gasification Results

The inluence of wave (acoustic and high-frequency electromagnetic) processing of three-component suspensions
biomass — fuel oil — water on the results of their gasification is investigated. The influence of the conditions of the
gasification process on the yield and composition of the produced syngas was studied.

Key words: gasification, biomass, heavy oil residues, syngas, mechanical activation, acoustic radiation,

electromagnetic processing.

H. I'. Eeooxumosa, H. A. Ezoposa, H. H. /Iyneea, JI. P. I'aiicuna, B. B. Cnackoea

Y dumMmckunii rocy 1apcTBeHHBIH HEQTIHONW TEXHUYECKUH YHUBEpCUTET, (runai B r. CanaBare
ruskihl.r@yandex.ru

HexoTopbie mapaMeTpbl pa3MepoB YaCTHIl TUCTIEPCHOI (a3bl OUTYMa NMPH ABYXCTAAHITHOM Nponecce
OKHCJIEHUA T'yAPOHA

Hccnedosanvl uzmenenus pazmepos wacmuy OUCHEePCHOU (azvl bumyma ¢ npoyecce OKUCIeHUs 2YOPoHa

no dgyxcmaouiinou cxeme. Iloxazano érusHue memnepamypol OKUCIEHUsL KAAHCOOU cmaduu Ha pamep 4acmuy
oucnepcrou ghaszvl. ObocH08aH 6bIO0P NApamMempos npoyeccd, 0becneuusarwull 00PaA308aHUe HAUMEHbUIUX
pazmepos wacmuy OUCHePCHOU (a3vl U HopMUPOsaHUe 301b-2€N1e60l CMPYKMYPbl OUMYMA ¢ MAKCUMATLHBIM
gaxmopom ycmouuugocmu u yayuieHHbIMU QUIUKO-XUMUYecKUMU ceorcmeamu. IIpednosceno no usmeHeHuo
pasmMepos yacmuy OUCnepcHoll ¢pazvl Cyoums 0 XUMUYECKUX NPOYeCccax, NPOUCXO0SUWUX NPU NPOU3BOOCHEe
OKUCTEHHbIX OUMYMOS.

KawueBrble ciioBa: OUTyM, TyIpOH, IBYXCTaAMHHOE OKHUCICHUE, TEMIIEpaTypa OKHCICHUS,

JICIIEPCHAs CUCTEMA, pa3Mep JacTull, (aKTop yCTOHUMBOCTH.

N. G. Evdokimova, N. A. Egorova, N. N. Luneva, L. R. Gaisina, V. V. Spaskova.
Ufa State Petroleum Technical University, Branch of the University in the City of Salavat
ruskihl.r@yandex.ru

Some Parameters of Particle Size of Bitumen Dispersed Phase in Two-Stage Oxidation Process of Tar



The dependences of the particle sizes of the dispersed phase of bitumen in the process of tar oxidation according to a
two-stage scheme are investigated.o«c The effect of the oxidation temperature of each stage on the particle size of the
dispersed phase is shown. The choice of process parameters, ensuring the formation of the smallest particle size of the
dispersed phase and the formation of a sol-gel structure of bitumen with a maximum stability factor and improved
physicochemical properties, is justified. It is proposed to judge the chemical processes occurring in the production of
oxidized bitumen by changing the particle size of the dispersed phase.

Key words: bitumen, tar, two-phasic oxidation, oxidation temperature, dispersed system, particle size, sustainability

factor.

b. I1. Touxonozoe, /1. H. bazoacapos, T. C. Cepaghun

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

tany_serafin@inbox.ru

HccnenoBanue kayecTBa 6a30BbIX MaceJl, MOJTYYeHHBIX HA OCHOBE OCTATKOB I'MIPOKPEKHHIa
B pabome uccreoosan ocmamok cuOpokpekurea, coomaemcmsyowull mpebosaHusm K colpbio
07151 Macen 2UOPOKPeKUuHed No PU3UKO-XUMUHECKUX XAPAKMEPUCTNIUKAM U XUMUYECKOMY COCAB).
Onpedenena onmumManbras cxema noayyeHus: 6azoswvix macen epynnsi 3 no API.

Kiro4ueBble cjI0Ba: 0CTaTOK TUAPOKPCKUHTIA, 0a30BBIE Maca.

B. P. Tonkonogov, L. N. Bagdasarov, T. S. Serafin.

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

Investigation of Quality of Base Oils Derived from Hydrocracking Residues

This work describes the hydrocracking residue that meets the requirements for raw materials for hydrocracking oils
in terms of physical and chemical characteristics and chemical composition. The optimal scheme of obtaining base
oils of group 3 by API is defined.

Key words: ghydrocracking residue, base oil.

3. T. /Imumpuesa

Wnctutyt xumun Hedtu Cubupckoro ornenenns PAH, . Tomck,

ztd@ipc.tsc.ru

HccienoBanue 3KCTPAKIHOHHO-2/ICOPOLMOHHBIX METOJ0B B pereHepaliuu 0TpadoTaHHbIX MaceJl

Aodcopbenm, nonyuennviii HaneceHuem Opmo@doc@opHoll KUCIOMbL HA NOGEPXHOCHb MOpPa, UCCIe008aH & npoyecce
pagunuposanus ompabomanno2o MUHEPAIbHO20 cMa3ouHo2o macia. Cmenenv pecenepayuu (oceemienus)
ompaboOmManHO20 MACIA NPAKMUYECKU 3A8UCUM OM CROCOOA MOOUPUYUPOBAHUSL A0COPOEHMA — COOMHOULCHUSL
KUCIOMa/mopegh, Macco8o2o coomuouleHusi a0CopOeHm/MAcIAHbII OCMAMOK U NPOOOIICUMENLHOCU CMeueHUs Qas.
KiwueBrble ciioBa: oproocdopHas KUCI0Ta, aAcoOpOeHT, MOIUPHUIMPOBaHHBINA TOp(, 0TpaboTaHHOE MacIo,

AUCIIEPTrUPOBAHUEC, CTCIICHD OCBETIICHUA MaCJIsTHBIX OCTaTKOB.



Z.T. Dmitrieva.

Institute of Petroleum Chemistry, Siberian Branch of the Russian Academy of Sciences

ztd@ipc.tsc.ru

Study of Extraction-Adsorption Methods for Regeneration of Used OQils

An adsorbent obtained by applying orthophosphoric acid on the surface of peat was investigated in the course of
refining the used mineral lubricant oil. The degree of regeneration (clarification) of used oils is practically dependent
on the methods of adsorbent modification: acid : peat ratio, adsorbent : oil residue mass ratio, and phase mixing
duration.

Key words: orthophosphoric acid, adsorbent, modified peat, used oil, dispersion, degree of clarification of oil

residues.

A. B. Ilopgupves’, I1. C. Ilonoé', B. A. 3aituenxo?, C. A. Illysanos,
M. C. Komenee?®, /. C. Konvibenvckuit, B. I1. Tonkonozoe®

TTAO «HK «PocredTh» — M3 «Hedrenpomykr»

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

zaychenko_v@mail.ru

Baunsinue npupoabl 3aryCcTUTENS HA XapPaAKTEPUCTHKHA HU3KOTEMIIEPATYPHBIX MJIACTHYHBIX CMa30K
Hccreoosano enuanue muna 3azycmumens Ha U3UKO-XUMU4ecKue C80UCMEa HUSKOMEMNepamypHsviX NIACMUYHbIX
cmasok. B kauecmee oucnepcroti pazvl NIACMUYHBIX CMA30K UCHONL30BAIUCH: TUMUEBbIE MbLIA CIeapuHosol u 12-
2UOPOKUCTNEeAPUHOBOL KUCTIOM, Tumuesoe Mblio 12-oxcucmeapunosoll Kuciomol u 2-smuieekcunroopama, iumuesoe
KOMNIIEKCHOEe Mbllo 1 2-okcucmeapurosoti u a3enaunosol KUCI0m, Jumuegoe KOMnieKcHoe moiao 12-
OKCUCTNeAPUHOB01L, CeOayUH0B8OU 1 DOPHOL KUCTOM,; OUMOYEBUHA,; AIPOCUIL; NOJUMEPHBII 3A2YCMUment

U e20 2ubpudvlL ¢ A3POCUTOM.

KiioueBble cioBa: HU3SKOTEMIICPATYPHBIC IIJIACTUYHBIC CMAa3KH, IMIPOCTHIC 1 KOMITJICKCHBIC JIMTUCBLIC MblJIA,

JUMOYCBHHA, HOJ'IHMCprII?I 3aryCTuTelIb.

Y. V. Porfiryev!, P. S. Popov!, V. A. Zaychenko? S. A. Shuvalov', M. S. Kotelev?,

D.S. Kolybelsky*, B.P. Tonkonogov?

1 PAO NK Rosneft MZ Nefteprod Oil Co, Moscow,

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

Effect of Thickener Nature on Low-Temperature Greases Properties

The effect of the thickener type on the physicochemical properties of low-temperature greases was investigated.
The following thickeners were used: lithium soaps of stearic and 12-hydroxystearic acids, lithium soap of
12-oxystearic acid and 2-ethylhexyl borate; lithium complex soap of 12-hydroxystearic and azelaic acids; lithium
complex soap of 12-hydroxystearic, sebacic and boric acids; diurea; Aerosil, polymer thickener and its hybrid with
Aerosil.

Key words: low temperature greases, simple and complex lithium soaps, pyrogenic methyl silica thickener,

diurea, polymer thickener.



JI. H. Bopucos', JI. E. ®occ', K. B. Illabanun®, JI. H. Mycun', P. 3. Mycun?®

YDenepanbHbli NccaenoBarensekuil nenTp Kazanckumii Hayunsnii nentp PAH,

2MHcTUTYT OpraHudeckoil u gpusudeckoii xumun uM. A. E. ApOy3osa ®UI] Kasanckuii Hayunslii neatp PAH
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B pabome nposeden pusuxo-xumuueckuii anaiusz npooyKmos OKUCIeHUs ac@anrbmeros nepoKCUyKCyCHOU KUCI0MOtl,
nepuooamom Hampus u uoo0amom Kaius memooamu UK-cnekmpockonuu u macc-cnekmpomempuu. Ycmarnosieno,
4Umo npu OKUCeHUU ac@anbmeHo8 nPoUCXo0um ux 0ecCmpyKyus ¢ yeeauyeHuem cmenenu apomMamuyHoCmu ux
MOAEKYAAPHOU CIPYKIYPYL U PA36EMEIEHHOCIIU AIUGaAMUecKUx 3amecmumernetl npu NOIUKOHOEHCUPOBAHHOM s0pe.
Tokaszano, umo 6 npoyecce OKUCIEHUSA NPOUCXOOUM 8blOeNIeHUe OKKITIOOUPOBAHHBIX HUSKOMOAEKYIAPHBIX
271e6000p0008, COCMOAWUX U3 ANKAHO8 U YUKIAHO8. Bblasieno usmenenue MoIeKyIApHOU MACCl acanrbmenos 6
3asucumocmu om cunvl okucaumens. Ipu ucnonvsosanuu mazkozo oxucaumens KlOs ycmanoeneno nanuuue
@pacmenmayuu acghanrbmenos no ayemuieHoO8OMy MeXAHUIMY.

KawueBrble ciioBa: achanbTeHbl, OKUCICHHE, CTIEKTPaIbHbIe KO3()(OUIIEHTHI,

XpoMaTo-MacC-CIICKTPOMETPU, MOJICKYJIAPHO-MaCCOBOC paCIIpCaACIICHUC.

D. N. BorisoV, L. E. Foss?, K. V. Shabalin?, L. I. Musin?, R. Z. Musin?

FRC Kazan Scientific Center, Russian Academy of Sciences, Kazan

2Arbuzov Institute of Organic and Physical Chemistry, FRC Kazan Scientific Center, Russian Academy of Sciences
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Oxidative Decomposition of Asphaltenes in Mild Condition

A physical-chemical analysis of the oxidation products of asphaltenes by peroxyacetic acid, sodium periodate and
potassium iodate was carried out using IR spectroscopy and mass spectrometry. It was established that during the
oxidation of asphaltenes, their destruction occurs with an increase in the aromaticity of their molecular structure and
branching of aliphatic substituents with a polycondensed structure. It is shown that in the process of oxidation,
occluded low molecular weight hydrocarbons are released consisting of alkanes and naphthenic hydrocarbons. A
change in the molecular mass of asphaltenes depending on the strength of the oxidizing agent was revealed. In case of
K103, the presence of asphaltenes fragmentation by the acetylene mechanism was established.

Key words: asphaltenes, oxidation, spectral coefficients, gas chromatography-mass spectrometry, molecular weight

distribution.
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I[HonyyeHnune OrHecTOMKUX KUAKOCTE HA OCHOBE OpraHu4eckux ¢ocaToB myTeM HU3KOTEMIIEPATYPHOI 0
dochopunnpoBanus

OcHogrotl 3a0aueti OaHHOU pabomyl AGNIANOCH COBEPUIEHCTNBOBAHUE CYUECTNEYIOWe20 (MPaouyuOHHO20) Memood

noJsy4enus 02HECMOUKUX HCUOKOCMEIL C Yejblo NoO6blULEHUA 6blx0()a, 3Hep203qbqbel<mu6H0cmu u IKkonocuuHocmu. boin



CUHME3UPOBAH PSI0 02HeCMOUKUX (hochamuuix 3¢hupos. Ycmanoenieno, umo ucnoib308anue 00e360#CeHHbIX
ANKO020AMO8/PEeHoNAMO8, OUCNEPSUPOBAHHBIX 8 U3DLIMKE APOMAMULECKO20 Y2Ne8000POOH020 PACMEOPUMEIA,
npUOOUM K momy, Ymo peaxyus akmueHo nPomeKaen 8 3HAYUMeIbHo 0olee MASKUX YCI08UsX Oadice 8 OMCYmMCmeue
xkamanuzamopa. Ilpednoscennviii memoo cunmesa no360Jsem y8eiudums b1X00 Yeneso2o npooyKkma
npubauzumenvro Ha 10% no cpasuenuio ¢ mpaouyuoruo ucnoav3yemvim. Kpome moeo, agpupui ghocghopnoii xucnomul,
noxyuaemvle no OGHHOMY CROCODY, yaice 00 CIAOUU 8aKYYMHOU NePeLoHKU NPAKMUYECKU He CO0epIcam NPoOyKmog
OCMOJIEHUS U UMEIOM NPUEMIeMblll 6HeUHULL 6U0 C MOYKU 3PEHUs YGEMHOCTIU U ONMUYecKol niomuocmu. Bapvupys
KOIUYECNBEHHDIIL U KAYeCMBEHHbIl COCTNAE CRUPMOS U/UIU ATKUIGDEHOI08, NPEOTIOAHCEHHASI MEXHOIO2Us CUHMe3d
Gochamuvix 2¢hupoe no3eosem NOIYUAMb OZHECMOUKUE HCUOKOCMU C HEOOXOOUMBIMU GUIUKO-XUMUYECKUMU U
IKCHIAYAMAYUOHHBIMU CEOUCBAMU, USMEHAIOWUMUCS 8 UUPOKOM OUANA30HE 3HAYEHUN, 8 3A8UCUMOCIU OM Yeleaoll
obracmu npumeHenust OaHHbIX NPOOYKMos. B uacmuocmu, Obll nOIYyHer CMeuwannbli mpuapuigocgham, ceoticmed
KOMOPO20 YO0BIEMEOPSIONT OCHOBHBIM MPeOOBAHUIM HOPMAMUBHOU OOKYMeHmayuu st RPUMEHEHUS. 8 CUCTHeMAX
Pecyiuposanus u CMAazku mypooazpeeamos Ha INeKmMpOCmanyusx.

KioueBble c10Ba: CHHTE3 OTHECTOHKUX XKUAKOCTEH, 3¢upbl opTodhocdopHON KUCTOTHL.

A. S. Medzhibovskiy, A. S. Kolokolnikov, A. O. Savchenko.
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Production of Fire-Resistant Fluids Based on Organic Phosphates by Low-Temperature Phosphorylation Process
The main purpose of this work was to improve the existing (conventional) method of obtaining the FRFs fluids so that
it could reach a higher yield, become more energy-efficient and environmentally friendly. A series of FRFs was
synthesized, and the result of this research work is as it follows: applying of dehydrated alcoholates / phenolates,
dispersed in excess of aromatic hydrocarbon solvent, makes the main reaction readily be held under much milder
conditions even in the absence of catalyst; the proposed method of synthesis allows to increase the yield of the target
product by approximately 10% in comparison with the conventionally used one. In addition, the esters of phosphoric
acid obtained by this method, even before the stage of vacuum distillation, almost do not contain tarry products and
have an acceptable appearance in terms of chromaticity and optical density. By changing the quantitative and
qualitative composition of alcohols and/or alkylphenols, the proposed technology for the synthesis of phosphate esters
allows to obtain fire-resistant fluids with the necessary physicochemical and operational properties varying in a wide
range of values, depending on the target application area of these products. In particular, a mixed triaryl phosphate
was obtained and its properties meet the basic requirements of regulatory documentation for use in the regulation and
lubrication systems of turbine units in power plants.

Key words: synthesis of fire-resistant fluids, phosphate esters.
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Hcnonn3oBaHue 100aBOK HA OCHOBE MPHUPOIHBIX MOJHMEPOB AJ MOBBIIIEHUS MPOYHOCTH YIIAKOBOYHBIX
MaTepHuaJjioB

Ilpedcmasnenst pe3yromamol UCCICO08AHUL NO NOLYUEHUIO U XAPAKMEPUCMUKE NPUPOOHO20 NOJUMEPHOZO
Mamepuana, KOmopulil MOJNCem CLYHCUMb 3AMEHOU CIPYKIMYPHLIM 000A6KAM HA OCHO8E CUHMEMUYECKUX

noaumMepos — Hanopuopuiiaprou yeanonrosevl (HPOL]). Uzyueno npumenenue HPL] ¢ kauecmee cmpykmypHoi
000asKu u enusAHUs ee 000asneHus Ha 0A308ble NOKA3AMENU MEXAHUYECKOU NPOYHOCMU 1AO0PATMOPHLIX 00PA3Y08
VHAKOBOUHBIX MaAmMepuanos (oymacu oas 20puposanus — NpoMeNCymouHo2o cros 2ogppoxapmona). Iloxkazano, umo
86€0eHUEe CMPYKIMYPHOU 000A6KU U3 NPUPOOHO20 80300HOBISEMO20 ChIPbS 8 KOMRO3UYUIO Oymazu 0 20(ppuposanus
U3 MaKkyiamypusl npueooum K nosblUeHUI0 KI04esblx noKasamenel kaiecmea oymazu.

KuroueBsble ci1o0Ba: CTPyKTYpHBIE T00aBKH, [EJUTI0I03a, TIPOU3BOICTBO OyMard,

ropuUpoBaHHBIN KapTOH, TOKA3aTEIIU MEXaHUYECKON MPOYHOCTH.

S. A. Konstantinova*?, L. I. Semkina?, B. M. Anikushin!, A. A. Zuykov?, O. F. Glagoleval, V. A. Vinokurov?
1Gubkin Russian State University of Oil and Gas (National Research University)

2JSC “CNIIB™

konstantasv@mail.ru

Use of Additives Based on Natural Polymers to Increase the Strength of Packaging Materials

The results of studies are presented on the preparation and characterization of natural polymer material, which can
serve as a substitute for structural additives based on synthetic polymers — cellulose nanofibrils (CNF). We studied the
use of CNF as a structural additive and the effect of its addition on the basic indicators of the mechanical strength of
laboratory samples of packaging materials (corrugated sheet - an intermediate layer of corrugated fiberboard). It is
shown that the introduction of a structural additive from natural renewable raw materials into the paper composition
for corrugating from waste paper leads to an increase in key indicators of paper quality.

Key words: sructural additives, cellulose, paper production, corrugated fiberboard, indicators of mechanical

strength.
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IIpMeHUMOCTB KCcNIpecc-MeToA0B onpeaenaeHus 3¢pGeKTHBHOCTH pacTBOPUTEJIEH 1J151 100bIYM THAKeJI0H
He()TH U3 KAPOOHATHBIX KOJLJIEKTOPOB

IIposedena oyenka npumMenuMOoCmu IKCNPecc-memooos onpeoenenus Igdexmusnocmu pacmeopumernetl,
UCTIOBL3YeMBIX 0151 000bIYU MANCENOU HedhmU U3 KAPOOHAMHBIX KOLLEKMOPO8. Y CmMaHo8IeHo, Ymo 6 Memooe
mpexcmynenyamou IKCmpaKyuu cCMasusaiowyro U IKCMpakyuoHHy0 CHOCOOHOCMb PACMBOPUMENs K
HeghmenacviueHHol KapooHamHOU NOPOOe MONCHO OYEHUMb C NOMOUBIO NOBEPXHOCTHHO20 HAMAICCHUS.

pacmeopumens u Kod(puyuenma ceemonoioujeHus: IKCMpaKmd, COOMEEemMcmeeHHo, d 8 Memooe Ha OCHOge

MOHKOCIOUHOU XPOMAMOocpaghuu — ¢ NOMOWblo cpeoHell memnepamypuvl KUneHus u OUcnepcul noKazames



npenoMaeHUs KOMNO3UyuoHHo20 pacmeopumens. Ilokazano, umo npeonodxceHHvle MEMoOUKU NO360AI0M
PAHICUPOBATL PACMEOPUMENU NO UX 3P hekmugnocmu 01 000bIUU Hemu U3 KapOOHAMHBIX KOJLIEKMOPO8.
KioueBble c10Ba: pacTBOPUTENb, TSDKENbIE HEPTH, KApOOHATHBIN KOJIIEKTOP, IKCTPAKIIMOHHAS

1 CMadyHrBaromias CHOCO6HOCTL, NMOBCPXHOCTHOC HATSXKCHHUC, CBECTOIIOIIIOLICHUC, TOHKOCJIOHHAs XpOMaTOFpa(l)I/IfL

L. E. Foss!, D. N. Borisov!, M. R. Yakubov?
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Applicability of Express Methods for Evaluating the Efficiency of Solvents for Enhanced Oil Recovery from
Carbonate Rock

We evaluate applicability of express methods for determining the efficiency of solvents used for heavy oil recovery
from carbonate reservoirs. In the three-stage extraction method, the wetting and extraction ability of the solvent in
oil-saturated carbonate rock can be estimated using the surface tension of the solvent and the attenuation coefficient
of the extract, respectively, and in the method based on thin-layer chromatography the wetting and extraction ability
of the solvent in oil-saturated carbonate rock can be estimated using the average boiling point and dispersion of the
refractive index of the solvent. We conclude that the proposed methods allow ranking solvents by their effectiveness
for enhanced oil recovery from carbonate reservoirs.

Key words: solvent, heavy oil, carbonate reservoir, extraction efficiency, wettable efficiency, surface tension,

attenuation coefficient, thin-layer chromatography.
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'Bcepoccuiicknii HayuHO-HCCIIENOBATENBCKUM HHCTHTYT UCTIOIb30BAHMS TEXHUKH

1 He(hTEMPOOYKTOB B CENILCKOM X03s1iicTBe, I'. TamMOO0B,

2BopoHeKCKHIl TOCY1apCTBEHHbIN arpapHbIii YHUBEPCHTET MMeHH umneparopa [lerpa |

viitinlab8 @bk.ru

Onpenesienne TUcneprupyome-cTadMIN3NPYOIIHMX CBOWCTB MOTOPHBIX MaceJl

U UX 3arPA3HEHHOCTH B YCJOBHAX IKCILTYyaTAllUH

B ycnosusix sxeniyamayuu mexHuky 04eHs CIOMCHO ONpedenums Oucnepeupyiouje-cmaduiusupyiowue ceoucmed
pabomaiowux 6 dguzamene MOMOPHLIX MACEN U UX 3a2psisHeHHocmb. [Ipu smom oannvle xapakmepucmuxu

6 6016UIOT CTHENeHU GIUAIOM HA CPOK CAYHCObL MACAA 00 3aMeHbl U HAOEICHOCHMb pabOmbl MPAKMOpos u
aemomoounel. B pezyriemame meopemuuecko2o ananuza, npaKmu4eckux uccie008aHul NOIY4eHsl 3a8UCUMOCU
usMeHenus oucnepaupyrouje-cmadunusUpyIouux COUCMe MOMOPHBIX MACEN OM COOEPIHCAHUS NPUCAOKU

u Hapabomku 6 osueamene. llpedcmagnensvi pe3yibmamsl UCCAEO08ANULL NO COBEPUIEHCIBOBAHUIO MEMOOA
OYMadcHoll xpomomozspaghuu 0nst onpedeneHus: 3a2ps3sHeHHOCHU MAcel 8 YCL08UAX IKCHIYAMAYUU.

KiueBblie c10Ba: MOTOPHOE Macyo, SKCIUTyaTalys, AUCIEPTUPYIOlIe-CTaOIN3UPYIOLINE CBOICTRA,

3arpsA3HEHHOCTh, OyMaxkHas XxpoMmaTtorpadus, nuddy3us, MacITHOE TATHO, KOHTPOJIb.
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Determination of Disperse-Stabilizing Properties of Engine Oils and Their Pollution under Conditions of Operation
Under operating conditions, it is very difficult to determine dispersing - stabilizing properties of engine oils operating
in an engine and their contamination. At the same time, these characteristics have a greater effect on the service life
of the oil before the replacement and reliability of operation of tractors and automobiles. As a result of theoretical
analysis of practical studies, the dependences of changes in dispersing - stabilizing properties of motor oils on the
content of additives and the operating time in the engine are obtained. The results of studies on the improvement of
paper chromatography method to determine the contamination of oils under operating conditions are presented.

Key words: engine oil, exploitation, dispersing - stabilizing properties, pollution, paper chromatography, diffusion,

oil stain, control.
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ANbTepHATHUBHbIE METOAbI OYMCTKU HE(PTAHBIX (ppaKkuMii OT coeMHEHNI cepbl

B cmamwe pacecmompennvl ocobennocmu albmepHamueHblx Memooo6 U MexHOA02UN OYUCMKU qbpam;m?
y2ﬂ66’060p0006 om coeounenull cepbl C Yelnblo KaAK COomeenmcmeus oICeCmKum cneuugbukauwm no Canp.?fC(,ZHM}O cepbl
6 MOMOPHBIX MONAUBAX, MAK U CHUIICEHUE COOEPIHCAHUA cepbl 8 HedhmaHnoM coipve. [Ipeumywecmaea anbmepHamugHsblx
MEXHOA02UL CEPOOUUCTNKU — HEBbICOKUEe MeMnepamypa u 0asiieHue, Omcymcmeue HeooxXooumMocmu nooauu
6000p00A U BO3MOICHOCIb peanusayuu 8 ycaosuax marvix HII3. Paccmompensi 06e epynnvl mexHono2uii
CEPOOUUCKYU — 0OHA C UCTIOTB308AHUEM A0COPOEHMOB8, CENeKMUBHBIX pACEopumerell, OKucaumenei u
buodecynvypuzayus. B opyayro epynny 6xooam paznuunsie 80IHO8blE MEXHOIOSUU HA OCHOBE IIEeKMPOUMNYTIbCHBIX
aghpexmos, kasumayuu, 2uOPOBOIHOBHIX, MACHUMHBIX U INEKMPOMACHUMHBIX 8030€LLCMBULL U KOMOUHUPOBAHHbIE
60H08ble mexnoaocuu. Haubonee a¢pgpexmusnvie anomepnamuguvie Memoobl CepOOUUCKY NO3B0AAIOM NOYYAMD
KOMNOHEeHmMbl MONJIUB, COOMBEMCMEYIOUUE IKOLO2ULECKOMY KAccy 5.

KarwueBble c10Ba: COSAMHEHNS CEePBl, IOKA3aTeIN KadecTBa He(QTEPOIYKTOB, CEPOCOIEPKALINE KOMIIOHEHTBI,

BOJIHOBBIC TCXHOJIOTHHN

Yu. N. Kitashov, A. V. Nazarov, E. I. Zorya, A. V. Muradov.
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Alternative Methods of Cleaning Oil Fractions from Sulfur Compounds

The article deals with the features of alternative methods and technologies of purification of hydrocarbon fractions
from sulfur compounds in order to meet the strict specifications for the sulfur content in motor fuels and reduce the
sulfur content in petroleum raw materials. The advantages of alternative desulphurization technologies are low

temperatures and pressures, no need for hydrogen supply and the possibility of implementation in small refineries.



Two groups of desulphurization technologies are considered — one using adsorbents, selective solvents, oxidants and
biodesulfurization. The other group includes various wave technologies based on electric pulse effects, cavitation,
hydrowave, magnetic and electromagnetic effects and combined wave technologies. The most effective alternative
methods of desulphurization allow to obtain fuel components corresponding to the 5th ecological class.

Key words: sulfur compounds, quality indicators of petroleum products, sulfur-containing components, wave
technologies.
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