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B. II. Tymananl, I1. IO. Illepéaxoe’?, E. A. Hlapun®, M. E. Mamur?, 0. A Mameeesa’

'PT'Y medrr u raza (HUY) umenn U. M. I'yOkuna,

DAY «25 l'ocHUM xummoTonorud Muro6opons! Poccumy,

bortum@mail.ru

HccaenoBanue 3¢ GPeKTHBHOCTH KUPHBIX KHCJI0T PACTUTEIbHBIX MaceJl

B KauecTBe NPOTUBOM3HOCHBIX MPUCAJAOK K IM3eJIbHbIM TONJIMBAM

Paboma noceawena sonpocy npumeHenus HCUpHbIX KUCIOM PACMUMENLHBIX MACEN 8 KaYecmee NPOomu8OUHOCHLIX
NPUCAOOK K COBPEMEHHBIM OUZETIbHBIM MONAUBAM C YAbMPAHUIKUM coOdepaicanuem cepbl. [Ipugedernsi pe3yibmamol
CPABHUMENbHOU OYEHKU IPDEKMUSHOCMU OCUCMBUSL HCUPHBIX KUCTOM KACMOPOBO20 IbHAHO20, KOKOCOB020

U NOOCONIHEYHO20 MAcell 8 ODA308bIX KOMNOHEHMAX OU3EbHLIX MONIUG NPOYECCO8 2UOPOOYUCTNKU, 2UOPOKPEKUHA

U euopouzomepuayuy. Ycmanoesneno, ymo 8ce uccied08anHbvle HCUpHble KUCIOMbl PACTNUMENbHbIX MAcCe)l
Ihhexmuenvl 6 Kauecmeae nPOMUBOUIHOCHBIX NPUCAOOK 8 CPASHEHUU C NPOMbBIULIEHHO 8bIPAOAMbIEAeMOtll NPUCAOKOT,
npu 3mom HaubovLWyI0 IhpexmusHocms 8 Kauecmee nNPOMUBOU3IHOCHOU NPUCAOKU NPOSABIISIION JHCUPHbLE KUCTOMbL
Kacmoposozo macaa, komopoe Ha 90% cocmoum u3 puyuHoIe80U KUCIOMbL.

KHIO'—ICBBIG CJIOoBa: HpOTI/IBOI/ISHOCHBIe HpI/Ica,ZIKI/I, )KI/IpHBIe KHUCJIOTHI, paCTI/ITeHBHbIe macila,

AU3CIIbHOC TOILUIMBO, KACTOPOBOEC MacCJIoO.

B. P. Tumanyan', P. Yu. Shcherbakov'?, E. A. Sharin?, M. E. Matin?, O. A. Matveeva®

"National University of Oil and Gas «Gubkin University”

’The 25th State Research Institute of chemmotology of the Ministry of Defence of the Russian Federation
Performance Study of Fatty Acids from Vegetable Oils

as Lubricity Additives to Diesel Fuel

Current study is devoted to the use of fatty acids of vegetable oils as lubricity additives for modern diesel fuels with
ultra-low sulfur content. The results of a comparative evaluation of the effectiveness of liquid castor, linseed, coconut
and sunflower oils in the base components of diesel fuels for hydrotreating, hydrocracking and hydroisomerization
are presented. It has been established that all investigated FA vegetable oils are effective as anti-wear additives in
comparison with a commercially available additive, while fatty acids of castor oil, which consist of 90% ricinoleic
acid, are most effective as anti-wear additives.

Key words: lubricity additive, fatty acids, vegetable oils, diesel fuel, castor oil.

E. A. Yepnvtesa, 10. B. Kosicesnurosa, E. FO. Ceporokosa, T. H. Cmononozosa

PI'Y nedru u raza (HUY) umenu 1. M. I'yOkunHa

serdyukova.e@gubkin.ru

Bo3MoskHbIe KOMIIOHEHTHI 1151 YBEJIHYEHHSI PECYPCOB AaBTOMOOHIbHBIX O€H3HHOB

B cmamve npedcmasnen 0630p wupoxko npumMeHsemsbix 8 MUpO8oU NPaKmuKe 6UOKOMNOHEHNO8
u 61u0000aB0K ABMOMOOUILHO20 OeH3uHa. Hccie0osana 603MONCHOCIb B0GIEYEHUSA 8 CUCTHEMY
npoU3600CmMea MOMOPHbIX MONIUE ATbIMEPHAMUBHOZ0 CbIPbS — OUOMACCHL.

KiaroueBblie c10Ba: aBTOMOOMIILHEBIE 6CH3I/IHBI, PACTUTCIIBHOC ChIPHEC, 6I/IOTOHJ'II/IBa, 30JIBKCTAJIb.



E. A. Chernysheva, Yu. V. Kozhevnikova, E. Yu. Serdyukova, T. I. Stolonogova

National University of Oil and Gas «Gubkin University”

Possible Components for Increasing the Resources of Automobile Gasoline

The article presents an overview of widely used in the world practice of bio-components and additives of automobile
gasoline. The possibility of involving alternative raw materials — biomass-in the system of motor fuel production is
investigated.

Key words: gasoline, vegetable raw materials, biofuels, solketal.

C. A. Aumonoe'?, P. B. bapmko', A. H. Mameeesa', b. I1. Tonkonoz06*, A. IO. Kunakoed?,

P. B. ®unamoé’, O. b. Jlozaour’, I1. A. Hukynswun'?

'AO «BHUU HII»,

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

STTAO «HK «PocredTh»

antonovsa@vniinp.ru

Hcnonb3oBanue MoauduuMpyomux 100aBoK B Ipouecce coJIbBEHTHOM nenapauHu3aunu

B cmamve npedcmasnenst sapuanmel uHmerHcuuKayuy npoyecca conb8eHMHoU denapagunuzayuu, cpeou KOmopvix
NEPCReKMUBHbIM U MAL03AMPAMHBIM AGNIAEMC I UCNOIb308AHUe MOOUGuyupyiouux 006aeok. OnucaHul
MoOupuyupyrowue 0006a68Ky, OMHOCAWUECS K PA3TUYHbIM KIACCAM XUMUYECKUX éewjecms. B nacmoswee apems cpedu
MoOupuyupyrouux 006a80K HAUOOILUUL UHMEPEC NPEOCMABIAIOM NOJUMEPHbIE KOMNOSUYUU HA OCHOGE
noau(mem)axpunramos c¢ 10—30 amomamu yenepooa 8 anrkuibHom paoukaie. Mcnonv3osanue coeduneHuil 0aHHO20
mMuna 6 npoyecce colb8eHMHOU 0enapaguHU3ayuL NO360a5em 3HAYUMENbHO YEeIUUUMb CKOPOCMb PUNILIMPOBAHUS
CbIPLEBOU CYCREH3UU, YMO CKA3bIBAEMCSl HA YEeaUudeHUU NPoU3800UmensHoCmu yCmanoeku. Ilpu smom
Yeenuuueaemcs 8b1x00 0enapapuHupo8anHo20 MAacia 6 cpeonem Ha 5% u CHUdNCaemcs cooepicanue Macia 6
eave/nemponamyme.

Karouessnle ciioBa: Mmogudunupytromas nodaska, papunart, nenapadhuHu3aIms.

S. A. Antonov'?, R. V. Bartko', A. I. Matveeva', B. P. Tonkonogovz, A. Yu. Kilyakovaz, R. V. Filatov?,

0. B. Dogadin®, P. A. Nikulshin'*

'All-Russia Research Institute of Oil Refning,

?National University of Oil and Gas «Gubkin University”,

SRosneft JSC,

Use of Modificating Additives in the Process of Solvent Dewaxing

The article uses versions of intensification of solvent dewaxing process, among which the use of modifying additives is
promising and low-cost. Modifying additives belonging to different classes of chemicals are described. Polymer
compositions based on poly(meth)acrylates with 10-30 carbon atoms in an alkyl radical are currently of greatest
interest among the modified additives. The use of compounds of this type in the solvent dewaxing process significantly
increases the filtration rate of the suspension. This aspect affects the increase in plant productivity. At the same time
the content of dewaxed oil increased by 5% on average and the content of oil in paraffin slop wax/petrolatum

decreased.



Key words: modifying additive, raffinate, solvent dewaxing.

K. B. lllabanun’, B. B. Heknioooé’, JI. E. @occ', /1. H. Bopucoe'

'®UIL Kaszanckuit Hay4nblii nentp PAH,

’Department of Chemical Engineering Technion — Israel Institute of Technology, W3paunis,

veritas777999@mail.ru

MoaenupoBaHue peakKHMOHHOI cioco0HOCTH acdaJbTEeHOB B peaKusiX

31eKTPOGUILHOTO 3aMeleHus

IIposedeno keanmogo-xumuueckoe MoOeauposaniie NPOCMPAHCmMEeHHOU U IeKMPOHHOU CIMPYKMYpPbl acpanvmeHnos,
CO0epACauUX PaziuyHoe Yucio 1eKmpoHOaKYenmopHbIX 3amMecmumenetl, ¢ HOMOWbIO Memooa
DFT/B3LYP-6-31G(d,p) ons npedckazanus peakyuOHHOU CnOCOOHOCMU HEGMSAHBIX ACHATLINEHO8 NPU UX
Xumuneckot mooupurxayuu. Hzyueno uzmenenue mopCcUoOHHO20 yeia NOJUKOHOEHCUPOBAHHOU APOMAMUYECKO
acghanbmeno6oll CmpyKmypbul 6 3a6UCUMOCIU Om Mmuna 3amecmumens. [lpoananuzuposanvl I1eKmponHas
CMPYKMYypa u 3apsi0080e pacnpeoenenue IAeKmMpOHHOU NIOMHOCIU N0 APOMAMUYECKUM AMOMaM yenepood ¢ Yeibio
onpeodeneHus NPeUMyUeCmeeHH020 HANPAGLeHUsl PeaKyu dINEKMPOPUILHO20 3AMEUJeHUST UZYUEHHBIX MOOETbHbIX
cmpykmyp acpanvmenos. [lokazano, umo evicoxkas cmeneHb NOJUKOHOEHCUPOBAHHOCIU ACPHANbMEHO8, A MAKIICe
Hanuuue apoMamuyeckux 2emepoyuKIudeckKux PpacmMenmos, 8blCMynaiouux 6 Kauecmee dI1eKmpoHo0OHOPOE, He
OKA3bl8AEM 3HAYUMENLHO20 GIUSAHUS HA HANPAGIeHUe AMaKy IAeKMPOPUIbHO20 pedazenma, 66e0eHUe
INEKMPOHOAKYENMOPHBIX 3aMeCmumeneli CHUNCAem CKOPOCHb PEaKyuu deKmpopuibHO20 3aMeueHs.
KioueBble c10Ba: KBAaHTOBO-XHUMHUECKOE MOETHPOBaHue, acaabTeHbl,

pCaKknnoOHHaA CHOCO6HOCTL, 3J'IeKTpO(1)I/IJ'ILH06 3aMCIICHHUC.

K. V. Shabalin!, V. V. Neklyudovz, L. E. Foss', D. N. Borisov'

'FRC Kazan Scientific Center, Russian Academy of Sciences,

’Department of Chemical Engineering Technion — Israel Institute of Technology

Quantum Chemical Calculation of Asphalten Reactivity

in Electrophilic Substitution Reaction

Quantum-chemical modeling of the spatial and electronic structure of asphaltenes containing different numbers
of electron-withdrawing substituents was carried out using the DFT / B3LYP-6-31G (d, p) method to predict the
reactivity of petroleum asphaltenes upon their chemical modification. The change in the torsion angle of the
polycondensed aromatic asphaltene structure depending on the type of substituent was studied. The electronic
structure and charge distribution of the electron density over aromatic carbon atoms are analyzed in order to
determine the predominant direction of the electrophilic substitution reaction for the studied model structures
of asphaltenes. It was shown that the high degree of polycondensation of asphaltenes, as well as the presence of
aromatic heterocyclic fragments acting as electron donors, does not significantly affect the direction of attack
of the electrophilic reagent, the introduction of electron-withdrawing substituents decreases the rate

of the electrophilic substitution reaction.

Key words: quantum chemical calculations, asphaltenes, reactivity, electrophilic substitution.



K. B. lllabanun’, JI. E. @occ', JI. H. Mycun’, O. A. Hazopnosa', A. T. I'ybaiidynnun?,

A. @. Caiipuna’, A. A. Xannanoé®, H. P. Baxumoé’, /I. H. Bopucoe'

'®UIL Kazanckuii Hayunbiii nentp PAH,

2MIHCTUTYT OpraHuueckoi u ¢pusudeckoit xumuu uM. A. E. ApOysosa ®UII Kaszanckuit Hayunbiii nentp PAH,
SKasanckuii (ITpuBOIDKCKHit) (henepanbHblii YHUBEPCUTET

veritas777999@mail.ru

Oxucienne HepTAHBIX acaTbTEHOB CONMPSI:KEHHOE C HOAHPOBAHHEM

B pabome onucano okucaenue negpmanvix acganvmernog tiooamom xaius. Ilokazano, umo 6 MaeKux yciosusx
OKUCTIEHUE CONRPOBONCOAEMCS UOOUPOBAHUEM APOMAMULECKO20 A0pa acgharbmenos. Unoyyupyoweil peakyueil
ABNAEMCSL OKUCTEHUE CYIbOUOHBIX AMOMOE CePbl, BXO0SUUX 8 COCMAB ACPATLINEHO8 C 80CCMAHOBLEHUEM UOOAM-
AHUOHA 00 MOJEKYIAPHO20 U00d, A CONPANCEHHOU — INeKMPOPuUIbHOEe 3ameweHue. Memooom peHmeenoscKou
GomosnexmpoHHoll cnekmpocKonuu 3agUKCUpo8ano ygeauieHue Maccosoli 00nU KUCI0pooa no CPAGHEHUIo ¢
UCXOOHBIM 00paA3yoM, a makaice obpazosanue cesseli muna yenepoo — 1ioo. C nomowwio UK-cnekmpockonuu
VYCMAHOBIEHO, YMO OKUCIEHUe achanbmeHnos conposoxcoaemcs 0opazosanuem KapOOKCUTbHBIX U CYLbGOKCUOHBIX
epynn. Cnekmpockonuetll KOMOUHAYUOHHO20 PACCESHUS C8ETNA BbIABIIEHO YMEHbULEHUE PA3MEPO8 MONEKYIl OKUCTIeHHbIX
acganbmenog no cpagHeHUI ¢ HaMuUsHvIMU acparbmenamu. Memoodom HOPOUIKOBO20 PEHMEEHOCMPYKIYPHO20
AHANU3A NOKA3AHO YMEHbULeHUE MENHCHIOCKOCIMHO20 PACCMOSIHUA NPOOYKMA OKUCAEHUS ACHATbMEH08 3a CUem
Ynopao0ouusarus u 6oaee NiIOMHO20 PACNONIONCEHUS ANUPAMULECKUX PpazmeHmos.

KiueBble ciioBa: achanbTeHbl, HOTUPOBAHUE, OKHCIICHUE,

pEHTTeHOBCKast (HOTOIIEKTPOHHAS CIICKTPOCKOIHUS, KOMOMHAIIMOHHOE PACCESIHUE CBETA.

K. V. Shabalin!, L. E. Foss, L. I. Musin', O. A. Nagornoval, A. T. Gubaidullin?, A. F. Saifina?, A. A. Khannanov’, 1.
R. Vakhitov?, D. N. Borisov!

'FRC Kazan Scientific Center, Russian Academy of Sciences, Kazan

?Arbuzov Institute of Organic and Physical Chemistry, FRC Kazan Scientific Center, Russian Academy of Sciences,
Kazan

*Kazan (Volga region) Federal University, Kazan

Oxidation of Qil Asphaltes Conjugated with Iodination

The paper describes the oxidation of petroleum asphaltenes by potassium iodate. It was shown that under mild
conditions, oxidation is accompanied by iodination of the aromatic core of asphaltenes. The inducing reaction is the
oxidation of sulfide sulfur atoms that are part of asphaltenes with the reduction of the iodate anion to molecular
iodine, and the conjugated one is electrophilic substitution. By the method of X-ray photoelectron spectroscopy, an
increase in the mass fraction of oxygen as compared with the initial sample was recorded, as well as the formation of
carbon-iodine bonds. Using the method of IR spectroscopy, it was found that the oxidation of asphaltenes is
accompanied by the formation of carboxyl and sulfoxide groups. Raman spectroscopy revealed a decrease in the size
of molecules of oxidized asphaltenes compared to native asphaltenes. The method of powder X-ray diffraction analysis
was showed a decrease in the interplanar spacing of the asphaltene oxidation product due to the ordering and denser
arrangement of aliphatic fragments.

Key words: asphaltenes, iodination, oxidation, X-ray photoelectron spectroscopy, Raman scattering.



B. H. Buzooposuu ', JI. E. Ilvicankoea’?, JI. I. Knazeea', H. B. Illens’

"Beepoccuniicknii HayqHO-MCCIEN0BATENBCKUI HHCTUTYT UCTIOIB30BAHNS TEXHUKH

1 HE(TETIPOYKTOB B CEIIbCKOM XO35HCTBE, T. TamMO0B,

>TaMOOBCKHI rOCY1apCTBEHHBIN yHUBepcUTeT uM. 1. P. JlepskaBuHa,

3TaMOGOBCKHIA TOCY JaPCTBEHHbINA TEXHUIECKUI YHUBEPCUTET

fgbnuvniitin@mail.ru

3amuTHas 3¢ (PeKTHBHOCTH MACISIHBIX KOMIO3UIMI{ B IPUCYTCTBUH CEPOCOAEPKANINX CTUMYJISTOPOB
KOppo3uu

Hzyuena saupumnas 3QphekmusHoCcms MACISIHbIX KOMROZUYUL NPOMUG KOPPO3UU CIATU 8 NPUCYIMCMEUU OUOKCUOA
cepol. C pocmom OmHOCUMENbHOU 6LANCHOCTIU 8030YXA U UCXOOHOU KOHYEHMPAYUU CepHUCMO20 2a3d 6 ammocepe
603pacmaem 81a20NPOHUYAEMOCTb MACTANBIX NIEHOK, 4 MAK*Ce CKOPOCMb KOPPO3UU CMAlu, KaK 3auuiyeHHoU, max
U He3auWUUeHHOU MACTAHbIMUY NIeHKaMU. Paccmompen 8xiad omoenbHbIX KOMHOHEHMO8 8 3auumHoe oelicmesue
NAeHKU cunmemuueckoeo macia Mooun-1, uneubuposanno2o npucadKkoil IMynveut, 8 NPUCymcmaeuu OUOKCuoa cepol.
Obwas 3awumnuasn s¢hgpexmusrocms cucmemul yepes 1 cym. mosxcem oocmueams 93—96% 6 0,5M pacmeope xnopuoa
Hampus, cooeparcawem OUOKCUO cepbl U NPOOYKMbL €20 83AUMOOeUCMBUsL C 8000, 3amednenie Koppo3uu Cmaii noo
croem UHeUOUPOBAHHOU U HEUHSUOUPOBAHHOU MACTIAHOU NAEHKU 00YCN08IEHO NPEeUMYUWEeCTNEEHHO 3aMedeHUEM
KamoOH020 npoyecca npu He3HA4UMeabHOM MOPMONCEHUU AHOOHOU PEaKyuu.

KioueBble c1oBa: Macio, TMOKCU CEPhl, KOPPO3Usl, CTajlb, HHTHOUTOD,

3amuTHas G GeKTUBHOCTD, MU PepeHITnaIrs BKIaI0B.

V. 1. Vigdorovich', L. E. Tsygankova ", L. G. Knyazeva', N. V. Shel’

Protective Efficiency of Oil Compositions in the Presence

of Sulfur-Containing Corrosion Stimulants

The protective effectiveness of 0il compositions against steel corrosion in the presence of sulfur dioxide was studied.
Moisture permeability of oil films, the corrosion rate of steel, both protected and unprotected with oil films, increases
with increasing relative humidity and the initial concentration of sulfur dioxide in the atmosphere. The contribution of
individual components to the protective effect of a film of synthetic Mobil-1 oil inhibited by the additive of Emulgin in
the presence of sulfur dioxide is considered. The total protective effectiveness of the system can reach 93-96% for a
day in a 0.5 M sodium chloride solution containing sulfur dioxide and the products of its interaction with water. The
slowdown in steel corrosion under a layer of inhibited and non-inhibited oil film is mainly due to a retardation of the
cathodic process with a slight inhibition of the anodic reaction.

Key words: oils, sulfur dioxide, corrosion, steel, inhibitor, protective efficiency, contribution differentiation.
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IIpumMeHeHHe MUKPOBOJHOBOI TEXHOJOITHH I HOATOTOBKY TOBAPHBIX Ts:KeabIX HedTeil

K NepeKkavKe Mo MarucTpajibHLIM TPYGOnpoBoaam

B pabome paccmampusaromes mexuuueckue u IKOHOMUUECKUe ACHeKmbl NPUMEHEHUS. MEXHOI02UU
MPAHCNOPMUPOBKU NO MASUCMPATLHLIM PYOONPO80OAM MOBAPHOU MANCENOU Heghmu nocie ee 06pabomku
CBEPXBLICOKOUACTOMHBIM DNIEKMPOMACHUMHBIM nofiem (2450 MITy), komopas paccmampusaemcs Kax arbmepHamuea
nepexauxu npeosapumenvho Hazpemuix negpmeil. Cpagnenue cmoumocmet sicuznennwvix yurxnog (LCC) nazeannwix
MEeXHOI02ULl NOKA3AN0, YUMo 051 0becneueHus mpebyemol NPONYCKHOU CNOCOOHOCTY MPAHCROPMUPOSKA Hedhmu
nocie ee MUKpOBOIHOBOU 00pAOOMKY AGNAEMCS NPEONOYMUMENTbHOU NO CPABHEHUIO ¢ «2opsiueily nepexaukou. Ilpu
MPAHCNOPMUPOBKE Hehmu nOCie MUKPOBOIHOBOU 00pabOmMKU yMeHbULeHUe IKCHIYAMAYUOHHBIX 3ampam Ha
nepexauxy u 0opabomry/nazped 00vbACHAEMCS CHUNCEHUEM ee 8A3KOCHU U3-3 MEPMOIUZA 2eMEPOAMOMHBIX
6bICOKOMONEKVAAPHBIX KOMNOHEHMO8 U OOHOBPEMEHHBIM 00BEMHBIM PA30SPECOM €€

00 memnepamypul OAU3KOU K HAYATLHOU memnepamype Hegpmu npu «2opsueliy nepexkaixe.

KawueBble ciioBa: ToBapHas TspKenas HeTh, MUKPOBOJIHOBAS 00paboTKa HEPTH, «ropsdas MepeKadka,
HEM30TEePMHUUECKHE HEPTEITPOBObI, TETNIOBOM U THAPABINYECKUI pacyeThbl, CTOMMOCTb )KU3HEHHOT'O IIUKJIa

TCXHOJIOTHUH.

Cao Bo', V. S. Dergunov?, S. N. Chelintsev?

'College of Petroleum Engineering, Xi’an Shiyou University, China,

*National University of Oil and Gas «Gubkin University»

Application of Microwave Technology to Prepare Commodity Heavy Oils

for Trunk Pipeline Transportation

This paper studies technical and economic aspects of the application of transporting heavy commodity oils by trunk
pipelines after its microwave treating (2450 MHz), which is considered to be an alternative to a transportation of
preheated crudes. A comparison of the abovementioned technologies life cycle costs (LCC) indicated that to provide
required pipeline capacity a crude transportation after its microwave treating is the preferred technology compared
to the transportation of the preheated oil. During the crude oil transportation after its microwave treating a reduction
of pumping and treatment/heating operational costs is explained by its viscosity decrease due to a thermolysis of
heteroatomic high molecular weight components and its simultaneous volumetric heating to a temperature close to the
initial temperature of the oil during preheated oil pumping.

Key words: commodity heavy oil, microwave oil treatment, transportation of the preheated crude oil,

non-isothermal crude oil pipelines, thermal and hydraulic designs, technology life cycle cost.
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Heghmsnvie 3aepsznenus npedcmasision cepbe3nyio yepo3y 0 HCUBOMHO20 MUPA U PACHEeHULL.

Texnoeennvle HapywieHuss MO2Ym NPUGECHU K NOIHOMY WU YACHMUYHOMY YHUUMONCEHUIO NOYBEHHO20 NOKPOBA.
Co30anue HOBbIX U COBEPUIEHCMBOBAHUE CYUWECNBYIOUWUX CROCODOE OYUCHIKU NOYE U PEKYIbMUBAYUL NOUBEHHO20
NOKPO8a AIAEMCs AKMYANbHOU npobaemotl. B cmamve paccmampugaiomes nepcnekmueHble peazenmol 015 O4UCTHKU
U peKyrbmusayuy HegpmeszazpasHeHHbIX nous nymem duopemeouayuu. Ilokazana nepcnekmusHoOCms NPUMEHAEMBIX
Peazenmos 6 CPaBHeHUU C CYWEeCTn8YIOuUMU AHAT02AMU.

KiaioueBrble c10Ba: HeQTSIHbBIC 3arps3HEHUS, OHOpeMenualius, He)Te3arpsa3HeHHBIC TTOYBBI,

nepepa60TKa He(bTemnaMa, ITOJITMKOMITJICKCOH.

A. Yu. Tsivadze, A. Ya. Fridman, B. P. Tumanyan, A. K. Novikov, I. Ya. Polyakova, A. P. Sudarkin

'A. N. Frumkin Institute of Physical Chemistry and Electrochemistry, Russian Academy of Sciences,

? National University of Oil and Gas «Gubkin University»,

’LLC "Center"

Promising Reagents for Accelerated Bioremediation of Oil-Contaminated Soils

Oil pollution is a serious threat to wildlife and plants. Man-made disturbances can lead to complete or partial
destruction of the soil cover. Creation of new and improvement of existing methods of soil cleaning and soil cover
reclamation is an urgent problem. The article discusses promising reagents for cleaning and reclamation of
oil-contaminated soils by bioremediation. The prospects of the used reagents in comparison with existing analogues
are shown.

Key words: oil pollution, sioremediation, oil-contaminated soils, oil sludge processing, polycomplexon.
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