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M. A. Jlypve

WucTtutyT Hedre- M yriaexuMrudeckoro cuaTe3a MpKyTCKOTo rocy1apcTBEHHOTO YHUBEPCHUTETA

miklur@rambler.ru

Iene3nc riayOMHHBIX a0NOTEeHHBIX He(PTEra30BbLIX CHCTEM

Obpaszosanue 21yOUHNHBIX HepMe2a306bIX cUCEM NPOUCXOOUM @ Pe3VIbMAme NPOYecco8 NPeodPaz08aHs.
6bICOKOMEMNEPAMYPHBIX 2IYOUHHBIX I0U008, NPEOCTHABIAIOWUX COOOU CMeCU PA3TUYHBIX TeMYUUX COeOUHEeHU],
YMo NPUBOOUM K hOPMUPOBAHUIO DNIEMEHMHO20 U 2PYNN08020 cocmasa Hedhmu u 2aza. Co2nacHo umeroumumcs
Oannvim enyouHHble ouUdbl NPedCmAasision coooll cmecu Memana, 8000pood, 800bl, OUOKCUOA Yenepood, yenepood,
ceposooopooa, snemenmuoli cepuvl, NO2, a maxoice memannocooepaicawjux cmpykmyp. OCHOBHbIM KOMNOHEHMOM
2NYOUHHBIX (IIIOUO08 AGNACMC MEMAH, 8 02POMHBIX KOAUHECTNEAX 2eHepupyemblil 8 hedpax 3emau. Mcxoos uz moeo,
4Mo HeKOMopble COCMABNAIouUe IMUX cmecetl 001a0am Kamaiumuieckol akmueHOCMbIO 8 NPoYeccax
ROAUMEPUZAYUU Y2TIe80O0POO08, MONCHO NOJA2AMb, YMO 2/IyOUHHbLE QI0UObL NPedCMAassIon co00U NPUPOOHYIO
Kamanumu4eckyro cucmemy. YKazaHubiMy Kamaiumuieckumu ceoticmeamu ooraoaem, npexcoe 8ce20, UMeudsacs 8
2NYOUHHBIX (OIOUOAX INeMEHMHAS cepa, CHOCOOHASL UHUYUUPOBAMb NOIUMEPUSAYUOHHBIE NPOYECChL, NPUBOOAUUE K
00pa308aHUI0 BbICOKOMOIEKYIAPHBIX Y21e8000POOHbIX U cepaopeanuieckux cmpykmyp. Memanivl enyourHbix
@aroudos, 6 uacmuocmu, 8aHAOUL KAK KAMAIUZAMOP, MAKIHCE UHUYUUPYem NPOYeccbl 00pa308aHUsl
8bICOKOMONEKYIAPHBIX KOMNLEKCO8 — NOpupunos. B pesyrvmame 6xosicoenus cepuvl u 8anadus 6 cocmas Heghpmel
OHU CIAHOBAMCS KDYNHEUWUMU KOHYESHMPAMOPAMU SMUX dleMeHmos. BapuabuibHocmbs cCOOMHOWEHUs KOIUYeCmad
IMUX INEMEHMO8 80 DIIOUOAX, UX OKUCIUMENLHO-80CCIMAHOBUMENILHOZO XAPAKmMepda U, Kax ciiedcmaue,
UHMEHCUBHOCTEL NPOMEKAHUS NPOYECCO8 NOIUMEPUZAYUU Y21eB8000P0008, 00PA308AHUS CEPOOP2AHULECKUX
COeOUHEeHUL U MeMALI0-KOMNIIEKCO8 NPUBOOSIM K (hOPMUPOBAHUIO Hepmell ¢ pA3TUYHbIMU MANCECTNBIO
CEePHUCOCMbIO, MEMANIOHOCHOCMbIO UM 2A308bIX CUCIEM.

KiaroueBble ¢10Ba: COCTaB IIIyOMHHBIX (DIFOMIOB, PECYPCHl HEPTSIHBIX KOMIIOHEHTOB,

(hopMupoBaHUE cOCTaBa HE()TAHBIX U FA30BBIX CUCTEM.

DOI: 10.32935/0023-1169-2024-643-3-3-10

M. A. Lur’e.

Institute of Petroleum and Coal Chemical Synthesis, Irkutsk State University

Genesis of Deep Abiogenic Oil and Gas Systems

The formation of deep oil and gas systems occurs as a result of transformation processes of high-temperature deep
fluids, which are mixtures of various volatile compounds, which leads to the formation of the elemental and group
composition of oil and gas. According to available data, deep fluids are mixtures of CHs, H2, H20, CO:, C0, H>S, SO,
NO:, as well as metal-containing structures. The main component of deep fluids is CH4, which is generated in huge
quantities in the bowels of the Earth. Based on the fact that some components of these mixtures have catalytic activity
in the processes of polymerization of hydrocarbons, it can be assumed that deep fluids represent a natural catalytic
system. These catalytic properties are possessed, first of all, by S, present in deep fluids, which is capable of initiating
polymerization processes leading to the formation of high-molecular hydrocarbon and organosulfur structures.
Metals of deep fluids, in particular vanadium as a catalyst, also initiate the formation of high-molecular complexes -
porphyrins. As a result of the inclusion of sulfur and vanadium in the composition of oils, they become the largest

concentrators of these elements. The variability of the amount of these elements in fluids, their redox nature and, as a



consequence, the intensities of hydrocarbon polymerization processes, the formation of organosulfur compounds and
metal complexes lead to the formation of oils with different sulfur content, metal content or gas systems.
Key words: composition of deep fluids, resources of petroleum components, formation of the composition of oil and

gas systems.

. FO. Maxun®, B. M. Kanycmun?, A. A. C. Axmeod?

"Mucruryr Hedrexumuueckoro cunrtesza umenu A. B. Tormunesa PAH,

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

aabsq@mail.ru

Hccnenopanue npouecca o6e3MacIMBaHus NEeTPOJATYMOB /ISl OTyYeHHUs

He(pTAHBIX LIEPE3UHOB

B pabome uccnedosan npoyecc nonyuenus nepmanvix yepesunos nymem 00e3mMacau8anus OCmamoyHslx papunamos
denapagunusayuu pacmeopumensimu. M3yuenvl 63aumocesnsu OCHOBHBIX NOKA3amenel Kaiecmea yepe3uHos u
napamempos npoyecca 00e3MACIU8AHUA: COCMABA U KPAMHOCMU PACMBOPUMENS K CbIPbIO, MEeMNEePamypbl
KOHEYHO20 OXAANCOeHUs U QUALMPayuu, Koauiecmea cmaouti oveamacaueanus. llokazano enuanue ysenuyenus
cmaouii 06e3MAaACIUBAHUS HA OCHOBHbLE KAYECMBEHHbIE XAPAKMEPUCUKY U 8bIX00 He(DMAHBIX YePe3UHO8.
KiueBble cioBa: nenapagunuzanys, o0e3MaciuBaHie, IeTpoaTyM, Lepes3rH.

DOI: 10.32935/0023-1169-2024-643-3-11-14

D. Yu. Makhin', V. M. Kapustin*, A. A. S. Ahmed *

! Institute of Petrochemical Synthesis named after A. V. Topchiev of the Russian Academy of Sciences,

2 Gubkin University

Research of the Process of De-Qiling of Residual Raffinaates

for Obtaining Petroleum Ceresines

The paper investigates the process of obtaining petroleum ceresines by deoiling residual refineries with dewaxing
solvents. The results of the study of the relationship between the main indicators of ceresin quality andprocess
parameters have been studed: the composition and multiplicity of the solvent to the raw material, the temperature of
final cooling and filtration, the number of stages of deoiling. The influence of the deoiling process stage numbers on
ceresines quality and input are presented.

Key words: dewaxing, deoiling, petrolatum, ceresin.

E. I'. 3aiyeea’, C. M. Illempoe’?, H. I0. Bawukupuesa’

'Kaszanckuii HaMOHAIBHBIN UCCIIEI0BATENBCKUM TEXHOIOTMYECKHI YHUBEPCHUTET,
2Kaszanckuii (ITpuBoimkckuii) (penepanbHblii yHUBEPCHTET

zaitsevaeg@mail.ru

Moaudukanus 1 uccjieJoBaHue KATAJINTHYECKOH aKTUBHOCTH YTOJbHOM 100aBKHU

npouecca Veba Combi Cracking (VCC)



Hccredosana mooudukayus yeonoHou 006asxu Huxenem u xcenezom. llpeocmaesnena mopgonocus nosepxHocmu u
nOpOB8020 NPOCMPAHCMEA Y2ONbHOU 000ABKU, UMIPESHUPOBAHHOU HUKeeM U dcene3om. Paccmompen
MUKDPOIIEMEHMHBI COCMA8 000ABKU U NOKA3AHO e€ cX00cmeo ¢ bypvimu yeaamu. [lposedena cpaguumenvras oyeHka
MEKCMYPHBIX CEOUCIE UCXOOHOU U MOOUPUYUPOBAHHOU Y2oabHOU dobasku. Tlokazana cesa3b mexncoy cocmagom
VeonvHoU 000a8KU U KOHEUHBIMU NPOOYKMAMU KPEKUH2A MANCENI020 HeMAHO20 OCMAMKA 8 NPUCYMCIMEUU 8000p00a
6 unmepsane memnepamyp 435-460°C u oaenenuu 17 Mlla. Iloxkazano érusnue Haiuyus 6 cocmase Y20abHoU
000a8KU KAMATUMUYECKU AKMUBHBIX MEMAILI08 HA CIENneHb NPespaujeHusi CMOIUCO-ACHATbMEHOBbIX
KOMNOHEHMO8, 00pA306aHUsI KOKCOOOPAZHBIX 6EUECE U GbIX00 CEEMIbIX OUCMUISIMHBIX pakyuil. Ycemarnogneno
nposeienue Kamaiumuyeckou akmueHOCMU 8 NPoYecce MePMUYecKo20 Kpekuned 2yo0poHa 6 ammocgepe 6000pooa
Y20IbHOU 000a8KU, MOOUDUYUPOBAHHOU HUKeNeM U Jicere30M. Pezynomamuol ucciedosanus noxaswiearom
NOLOACUMETbHBI DKM Om UMIPESHUPOBANUS Y20AbHOU 000ABKU KAMATUMUYECKU AKMUBHbLMU YEeHMPAMU,
BAKTIOYAIOWUTICS 8 Y8eTUUEeHUU CNeNeHU NPesPAYEHUsl BbICOKOMOLEKVIAPHBIX KOMNOHEHMO8 MSNCEN020
OCTNAMOYHO20 HeMAHO2O CHIPbS U CEUOEMENbCMEYION 0 3HaYumenbHom nomenyuaie mexwonozuu Veba Combi
Cracking.

KioueBble c10Ba: ryIpoH, THAPOKPEKUHT, achalbTCHbl, YIOJlb, alCOPOEHTHI, KaTaIN3aTOPHL,

yaAenbHas TIOBEPXHOCTD, paclpeelieHrne 00beMa 1mop 10 pazMepam.

DOI: 10.32935/0023-1169-2024-643-3-15-22

E. G. Zaitseva', S. M. Petrov'’, N. Yu. Bashkirtseva’

! Kazan National Research Technological University

2 Kazan (Volga Region) Federal University

Modification and Investigation Catalytic Activity

of Coal Additive of Veba Combi Cracking (VCC)

Modifications of coal additives with a mixed oxide phase have been studied. The microelement composition of the
additive is considered and its similarity with brown coal is shown. The morphology of the surface and pore space of
coal additives impregnated with metals Ni and Fe is presented. A comparative assessment of the textural properties of
the original and modified coal additive was carried out. The relationship between the composition of the coal additive
and the final products of cracking of heavy oil residue in the presence of hydrogen in the temperature range of 435—
460°C and an elevated pressure of 17 MPa is shown. The influence of the presence of catalytically active metals in the
composition of the coal additive on the degree of conversion of resinous-asphaltene components, the formation of
coke-like substances, and the yield of light distillate fractions is shown. The manifestation of the catalytic activity of a
modified coal additive with metal oxides Ni and Fe during thermal cracking of tar in the presence of hydrogen has
been established. The results of a study of the possibility of impregnation of carbon additives with catalytically active
centers in order to increase the degree of conversion of high-molecular components of heavy residual petroleum
feedstock indicate the significant potential of the Veba Combi Cracking technology.

Key words: vacuum residue, hydrocracking, asphaltenes, coal, adsorbents, catalysts, specific surface area, volume

size distribution.



H. A. Apxunoead, E. I. Ilempoea’, B. B. @aoees’, C. B. 3aznadoeal, A. X. Kynyoé', E. A. Yepnvuuesa’

'000 «PH-1IUPy,

2PI'Y medrv w raza (HUY) umenn U. M. I'yOkuna

Arkhipovaia@rdc.rosneft.ru

HccnenoBanne aKTHBHOCTH TPUMETAJLUIMYECKHX KATAJIN3ATOPOB B MPoLecce THIPOOUNCTKH CMeCeBOM
AU3EJbHOH (ppaKu U

B pabome uzyueno eruanue npupoosr Hocumens, cocmaga akmusHol Gasvi U Ycio8uil mepmooopabomxu Ha
akmugHocmes mpumemaniuyeckux kamanuzamopog Ni-Co-Mo 6 cudpoouucmie cmecegoui ouseavnot pparyuu. C
NOMOWBIO MEMOOa MEMNEPAMYPHO-NPOSPAMMUPYEMOTL 0ecOpOYUY NOKAZAHO GRUAHUE KOTUYeCMEA U CUTbL
KUCTIOMHBIX YEHMPOB HOCUMENS HA AKMUBHOCHb KAMATUZAMOPO8 00UHAKOBO20 INIEMEHMHO20 COCMABA.
Yemanosneno coomnowenue nuxens u kobanoma, a maxoice gpocghopa k moruboeny 6 cocmage mpumemaiiuiecKo2o
Kamanuzamopa 2uopooYUCKU, Omeeuaioujee MaKCUMAaibHOU cmenenu 06eccepusanius i MUHUMATbHOMY
COOEPIHCANHUIO NOTUYUKTAULECKUX APOMATNUYECKUX YeAe8000P0008 8 2UOPO2eHU3AME.

KioueBblie ¢/10BA: TPUMETAITHUSCKHE KATATU3ATOPhI THIPOOYHCTKH, KUCIOTHBIC IICHTPBI, MPOMUTOYHBIH PacTBOp,

reTepOIIOIMaHNOHBI, CIIEKTP KOMOMHAIITMOHHOTO paccesHus1, o0eccepruBaHue.

DOI: 10.32935/0023-1169-2024-643-3-23-29

L. A. Arkhipova', E. G. Petrova', V. V. Fadeev', S. V. Zaglyadova', A. H. Kuptsov', E. A. Chernysheva’

'United Research and Development Center LLC,

2 Gubkin University

Study of Trimetallic Catalysts Activity in Hydrotreating of a Mixed Diesel Fraction

In this paper, the influence of carrier nature, active phase composition and heat treatment conditions on the activity of
trimetallic Ni-Co-Mo catalysts in the hydrotreating of a mixed diesel fraction has been studied. The method of
temperature-programmable desorption was used to prove the effect of the number and strength of the acid centers of
the carrier on the activity of catalysts of the same elemental composition. The ratio of nickel and cobalt, as well as
phosphorus to molybdenum in the composition of a trimetallic hydrotreating catalyst, corresponding to the maximum
degree of desulfurization and the minimum content of polycyclic aromatic hydrocarbons in the hydrogenate, has been
established.

Key words: trimetallic hydrotreating catalysts, acid centers, impregnation solution, heteropolyanions, Raman spectrum,

desulfurization.

3. I. [ncabapoé’, B. /1. Kysbmun', A. A. Kanovuuesa', H. H. Ilempyxuna’, b. I. Tymanan’
"Mucruryr Hedrexumuueckoro cuntesa um. A. B. Tormuuea PAH,

2PI'Y medru v raza (HUY) umenu U. M. I'yGkuna

dzhabarov@ips.ac.ru

IlepepaboTka NOJTMBUHUJIXJI0PHIA B KOMIIOHEHTHI TOIJIMBHBIX pakuuii

Ha CYJIb(UIHBIX KATAJIU3ATOPAX

Hccredosan npoyecc mepmuueckoil u 2uOpomepmMaibHOU nepepadomKy 0mxo008 HOJUSUHUIXIOPUOA.

Tpu cuopomepmanvroil nepepabomre noausunuaxaopuoa 6 10%-nom éoonom pacmeope NaOH nonyuaemviii scuoxuii



NPOOYKM COOEPAHCUM HAUMEHbUIEE KOTULECTHBO XA0PAPOMAMUYECKUX Y2Ae8000P0008 NO CPABHEHUIO C MEPMUYECKOLL
nepepabomkoii bez 0obasienus 600vl. Ilpednodicena cxema 08yxcmyneH4amon nepepadbomxu NOJUSUHUIXAOPUOd, NPpU
KOMOPOU HA Nepeoll CMYNeHU OCYWEeCMBIAencs CUOPOMEPMATbHAS WU MEPMUYECKds nepepabomxa, a Ha 6mopoi —
2UOpoobIazopadcusanue NoIy4aemMozo HeUOKo20 NPOOyKma Ha Cynb@uonbIX kamanuzamopax. B npoyecce
2UOPO0DNIA2OPAdNICUBAHUS XIIOPCOOEPIHCAUYell CMECU UCCTIE008AHbL NPOMBIULIEHHbIE CYIbHUOHbIE U CUHMESUPOBAHHbIE
asmopamu HanozemepozenHvie kamanusamopuvl NiWS u NiMoS. Haubonvuiyio akmuenocms 6 npoyecce
2UOpooexopuposanus npoasun Henanecennviii NiWS kamanuszamop, cunmesupoeanHulii ex situ.

KioueBble cj10Ba: MOJIMBUHUIXIOPUA, HEHAaHECEHHBIC CyIb(GHUIHBIE KaTaIU3aTOPhI, IUPOJIN3,
THIPOAEXJIOPUPOBAHKE, IIOIUMEPHBIE OTXOIBI.

DOI: 10.32935/0023-1169-2024-643-3-30-34

E. G. Dzhabarov!, V. D. Kuzmin!, A. A. Kaldysheva', N. N. Petrukhin'a, B. P. Tumanyan?

"nstitute of Petrochemical Synthesis named after A. V. Topchiev RAS,

2Gubkin University

Polyvinyl Chloride Processing into Fuel Fraction Components

on Sulphide Catalysts

The thermal and hydrothermal processing of polyvinyl chloride waste has been the subject of study. The results of
hydrothermal processing of polyvinyl chloride in a 10% aqueous NaOH solution indicate that the liquid product
contains the least amount of chloraromatic hydrocarbons in comparison with thermal processing without water
addition. A two-stage processing scheme for polyvinyl chloride is proposed, in which the first stage involves
hydrothermal or thermal processing, and the second stage involves hydrodehydration of the obtained liquid product
on sulphide catalysts. In the process of hydrodehydrogenation of chlorine-containing mixtures, industrial sulfide and
nanoheterogeneous NiWS and NiMoS catalysts synthesised by the authors were studied. The unapplied NiWSs catalyst,
synthesised ex situ, exhibited the highest activity in the process of hydrodechlorination.

Key words: polyvinyl chloride, unapplied sulfide catalysts, pyrolysis, hydrodechlorination, polymer wastes.
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MHoromMepHbie¢ XapaKTePHCTHKH H3MEHYHBOCTH IKCIUIYATAHOHHBIX CBOMCTB ropl04e-CMa3049HbIX
MaTepHaJIoB

IIpeonooicenvl MHO20MEPHbIE XapaKMePUCMUKY USMEHYUBOCINU IKCHILYAMAYUOHHBIX CEOUCE 20PI0UE-CMA30YHbIX
mamepuanos (I’ CM), ocnosanuvie Ha npocmuix QuU3ULECKUX AHANO2USIX, NO3GONIOWUE NYMEM CEEPIMKU OAHHBIX

0 pe3yabmamax ucciedosanusi ceoticme I’ CM nonyyamov HO8YI0 KonuwecmseeHuyo ungopmayuio o nosedenuu I' CM
6 mexuuxe. Cihopmynuposansl yciosus coxpanerus ceovicms I CM, komopwsie ompasicarom HenpepvleHoCmb

U 83aUMO00YCNIOBNIEHHOCHb U3MEHEHUL SKCNILYAMAYUOHHBIX c80ticme u yceaosuil npumenerusi I CM.

IIpusedenvl npumepvl UCHONB308AHUS XAPAKMEPUCTIUK USMEHYUUBOCTU NPU USYHUEHUU IKCHITYAMAYUOHHBIX CEOUCME

MOMOPHBIX MONAUE U 2UOPABTULECKUX IHCUOKOCTNEIL.



KmoueBble ciioBa: TOpro4Ye-CMa304YHbIC MaTCpUaJIbl, SKCILTYaTallUOHHOC CBOfICTBO, OKCIICPUMCHT,
XAMMOTOJIOTHIECKUH IIpouecc, UCCICA0BaHNE, UCITbITAHUE, MOOCINPOBAHHUE.
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Yu. M. Pimenov.

The 25th State Research Institute of Himmotology, Ministry of Defense of the Russian Federation
Multidimensional Variability Characteristics of Fuels

and Lubricants Performance Properties

Variability characteristics partly based on physical analogies with application to fuels and lubricants properties are
proposed. Characteristics obtained by multidimensional convolution of fuels and lubricants properties experimental
data provide new quantitative information on performance of fuels and lubricants in equipment. Conditions of fuels
and lubricants properties conservation that reflect continuity and interdependence of changes between performance
properties and operating behavior of fuels and lubricants in equipment are formulated. Examples that illustrate the
application of multidimensional variability characteristics for investigation of performance properties of motor fuels
and hydraulic fluids are provided and briefly discussed.

Key words: fitels and lubricants, performance property, equipment, experiment, chemmotological process,

variability, conservation, modeling.
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K Bomnpocy 06 3¢ppekTHBHOCTH AeiicTBHSI MHOTO()YHKIHOHATbHBIX PUCAOK

B CMAa30YHBIX MacCJaax

B pabome ucciedosarnvl 6eH3UNATKOKCUKAPOOHUIMEMULOUCYTbDUOBL 8 KAUECTNEE MHO2OPYHKYUOHATLHBIX NPUCAOOK K
CMA30uHbIM Maciam. B pabome npusedensl pe3ynvmamul UCCie008aHUA AHMUKOPPOIUOHHBLX, NPOMUBOUZHOCHBIX,
NPOMUBO3AOUPHBIX U AHMUMUKPOOHBIX CEOUCME paHee CUHMESUPOBAHHbBIX
OEH3UNATKOKCUKAPOOHUTMEMUIOUCYTbDHUO08, 8 KOMOPBIX COOEPACAMCI HECKOTIbKO (DYHKYUOHATLHBIX SPYNN.
Tokazana s¢hpexmusrnocms psida OEH3UNATKOKCUKAPOOHUAMEMUNOUCYIbGUO0S. B 3a6ucumocmu om cocmasa u
CMPYKMYpPbl IMU COOUHEHUSA YIIYHULAIOM HPOMUBOU3HOCHbIE, NPOMUBO3A0UPHbIE U AHMUMUKPOOHbLE C80LiCMEa
macen. AHmumMukpoObie c8OUCMEA UCCAedYeMblX coeduneHull uzyuau 8 cocmaege macia M-11. Cunmesuposanivie
coeounenus 8 konyenmpayuu 0,5—1,5% obecneuusarom ycmouyugocms HeMAHO20 MACIA K OUONOBPEHCOEHUSIM,
NPOSBASIOM AHMUMUKPOOHYIO U AHMUSPUOKOBYI0 AKMUBHOCMb. MU coeOuHeHUs no IhheKmusHocmu npesocxoosim
npumeHseMblil Ha npakmuxe o6uoyud — newmaxioppenonam nampus. Mcciedosanue Ha yemulpexulapukogou
Mawiune mpeHusi NOKA3ano, Ymo 3mu coeOuHeHus 0o1adarm npomueousHOCHoU 3¢gexmuenocmoro. [lannsie,
NOJYYeHHble NPU U3YYeHUU MmepMuieckol CmabuIbHOCmU NPUCA0OK Ha depusamozpadghe, cO2NaACyIomcs

€ pe3ynbmamamt mepMOaHATUMUYECKUX UCCAEeO008AHUL MOBAPHBIX NPUCAOOK.

KiueBble c10Ba: MHOTOQYHKIMOHAIBHBIE IPUCAIKH, CMa304HbIe Macia, aHTHOKHCIUTENbHBIE,
AHTHKOPPO3HNOHHEIE, aHTUMHUKPOOHBIE CBOMCTBA, (DyHKIIMOHAIBHBIE TPYIIIHL.
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F. Y. Aliyev, S. M. Azizova.

Azerbaijan National Academy of Sciences — The Ganja Branch, Ganja, Azerbaijan

On the Issue of the Effectiveness of Multifunctional Additives in Lubricating Oils

The purpose of this work is to study benzyl alkoxycarbonyl methyl disulfides as multifunctional additives for
lubricating oils, depending on its structure and composition. It has been shown that these compounds can be proposed
as effective and multifunctional oil additives. The paper describes the results of studies of anticorrosion, anti-wear,
extreme pressure and antimicrobial properties of previously synthesized benzyl alkoxycarbonyl methyl disulfides,
which contain several functional groups. A number of benzylalkoxycarbonylmethyl disulfides have previously been
shown to be effective. Depending on the composition and structure, these compounds improve the anti-wear, extreme
pressure and antimicrobial properties of oils. The antimicrobial properties of the studied compounds were studied in
the composition of M-11 oil. Synthesized compounds at a concentration of 0.5-1.5% ensure the resistance of mineral
oil to biodamage, exhibit antimicrobial, more antifungal activity. These compounds are superior in efficiency to the
biocide used in practice - sodium pentachlorophenolate. A study of anti-wear and extreme pressure properties
conducted on a four-ball machine showed that these compounds also have anti-wear effectiveness. The data obtained
during the study of the thermal stability of additives on a derivatograph are consistent with the results

of thermoanalytical studies of additives.

Key words: multifunctional additives, lubricating oils, antioxidant, anticorrosive, antimicrobial properties,

functional groups.
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Pa3padoTka u aganTanus HHrHOUTOPA KOPPO3UH /IS 3aIIATHI METAJULIMYECKOT0 000PY/I0BaAHUS

B YCJIOBHUSAX YTJIEKHCJIOTHOI KOppPO3uu

Paspaboman cocmae uneubumopa koppo3suu 015 yCao8ull YereKuciomHou cpeobl U e20 adanmayus noo mpedosanus
1O 003UpOBKe, 3AUWUMHOU CNOCOOHOCTU, MEMNEPATNYPHBIM XAPAKMEPUCIUKAM U COBMECTNUMOCIU C OpPYyeUMU
peacenmamu. [Ipusederno nosmannoe onucanue npoyecca paspabomxu u 0CHOGHvLe mpebdosanus, coomodenue
KOMOPYIX KOHmpoaupyemcs. Pezynvmamom npogedennvix ucciedosanuil A6nA10mcs 08e MapKu uHeubumopa
VeNeKUCIOMHOU KOPPO3Ull, 8 OCHO8E KOMOPBIX NPOU3E00H0e UMUOA30IuHA. Pasznuuue pazpabomannvlx KOMRo3uyuu
3AKIIOYAEMCSL 6 MUNne pAcmeopumenst, U, COOMEEeMCmMeeHHo, 8 MeMNePamypHuIX XapaKkmepucmurKax — memMnepamypax
ecnbluky u 3acmoléanus. OyeneHo GusHue KOIUYeCmaea akmueHOU OCHOBbL Ha 3PHEKMUBHOCHb KOMNO3UYUL,
HAUOEHO ONMUMAIbHOE COOEPIUCAHUE KOMNOHEHMO8 8 cocmase uneubumopa kopposuu. Illoouepknyma 6ajicnocmo
nokazameret memMnepamypvl 6CHbIUKY U 3ACMbI8AHUsL 0TI UHSUOUMOPOS8 KOPPO3UU U NPEOTIONCEH NYMb
pe2yIuposanust OaHHbIX NOKA3ameeli CoCmasda.

KiroueBbie ciioBa: MHTUOUTOP KOPPO3UH, YIIIEKUCIOTHAS KOPPO3Hsl, IPOU3BOIHBIC UMHIA30JIMHA, 3aIIUTHBIN 3 deKT.
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L. A. Magadova, V. D. Kotekhova, A. A. Ermakova

Gubkin University

Development and Adaptation of a Corrosion Inhibitor

to Protect Metal Equipment in Conditions of Carbon Dioxide Corrosion

The composition of a corrosion inhibitor for carbon dioxide conditions was developed and adapted to the
requirements for dosage, protective ability, temperature characteristics and compatibility with other reagents. A
step-by-step description of the development process and the main requirements, compliance with which is monitored,
are provided. The result of the conducted research are two brands of carbon dioxide corrosion inhibitor, based on an
imidazoline derivative. The difference between the developed compositions lies in the type of solvent, and,
accordingly, in the temperature characteristics — flash and solidification temperatures. The effect of the amount of
active base on the effectiveness of the composition was evaluated, and the optimal content of components in the
composition of the corrosion inhibitor was found, namely, the active base, additives and solvent. The problem

of the importance of flash and solidification temperature indicators for corrosion inhibitors is revealed and a way to
regulate these composition indicators is proposed.

Key words: corrosion inhibitor, carbon dioxide corrosion, imidazoline derivatives, protective effect.
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OxuciieHne cepaopraHuvecKuX coeJUHEHNil MaCASHbIX JUCTHILIATOB U JeachaibTH3aTa

B MPUCYTCTBHM PACTUTEILHBIX MacCes

Ilpedcmasnena mexnonozus noryuenus 6A306020 MACIA NYyMeM OKUCTEHUs CePAOPSAHUYECKUX COeOUHeH U],
CcoO0epIHCaumuxcs 8 HeMAHBIX OUCMUNIAMAX U 0eacharbmu3amax nepoKCUOOM 6000p00a 8 NPUCYIMCMBUU
PACMUMENbHBIX (PANCOBO20 U KACTHOPOBO20) MACEN C ROCIEOVIOWel dKCmpakyuell okcuoamos u oenapapunuzayuuet
pagunamos. DKCMparyuro NOLYYEHHOU CMeCU NOCAE OKUCIEHUS — OKCUOAma npogoouy N-memuanuppoiuoHoM.
Onpedeneno KonudecmeeHHoe codepicanie pancoso2o Macia 6 paguname u sxcmpaxme. Ilymem oxnasxcoenus
IKCMPAKMHO20 PACMBEOPA OM CPEOHEBAK020 MACTIH020 OUCMULIANA NOLYYeH 6MOPUYHbLL papunam,
npeocmasnAowuLl cooot KOHYeHmpam cyibghoKCcUd08, KOMmopwlil UCNOIb308ANCA 8 Kauecmae 6a308020 MACa O
CMA30YHO20 MAMEPUANA C 8bICOKUMU MPUOOIOSULECKUMU CBOUCMBAMU, UCHOTIL3YEMO20 8 MSIICEN0 HASPYHCEHHbIX
y3nax mpenusi. B c6oio ouepedv pancogoe macio, ocmaguieecst 8 paguname Yiyuuiaem uHOeKc 8s3K0CHu u
cmazvlearowue ceoticmea nocieonezo. Ilposeden ananusz nokazameneti Colpbsi U NOIYYEHHBIX PADUHAMOE,
Xapaxmepu3zyiowiue GuaUKo-xumuueckue u mpuboiosudeckue ceolcmaa.

KioueBble cj1oBa: 0a30BOE MAaco, EPOKCH] BOJOPOJIA, PACTUTEIBHOE MAaclio, OKCUIAT, paduHAT, CMa3Ka.
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V. R. Nigmatullin, E. G. Telyashev.
Ufa State Petroleum Technical University
Oxidation of Organosulfur Compounds of Vacuum Distillates

and Deasphalted Oil in The Presence of Vegetable Qils



A technology for producing base oil is presented by oxidation of organosulfur compounds contained in petroleum
distillates and deasphalted oils with hydrogen peroxide in the presence of vegetable (rapeseed and castor) oils,
followed by extraction of oxidates and dewaxing of raffinates. Extraction of the obtained mixture after oxidation of
the oxidate was carried out with N-methylpyrrolidone. The quantitative content of rapeseed oil in the raffinate and
extract was determined. By cooling the extract solution from a medium-viscosity oil distillate, a secondary raffinate
was obtained, which is a concentrate of sulfoxides, which was used as a base oil for a lubricant with high tribological
properties used in heavily loaded friction units. In turn, the rapeseed oil remaining in the raffinate improves the
viscosity index and lubricating properties of the latter. An analysis of the indicators of raw materials and obtained
raffinates, characterizing the physicochemical and tribological properties, was carried out.

Key words: base oil, vacuum distillates, hydrogen peroxide, vegetable oil, oxidate, raffinate, lubricant.
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