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E. B. /lopowesa', A. A. Hapsamxun', E. B. Kpaseu®, Il. M. Tiokununa', M. A. @aiizsymounos’, P. E. Conoeves’

1AO «CpenHeBOKCKIIT HAYYHO-HCCIEN0BATEILCKHI HHCTUTYT N0 HeTenepepaboTKey, I. HOBOKyHOBIIIEBCK,
TIAO «HK «PocHepTh»

doroshevaev@sni.rosneft.ru

OnsIT 00naropa:kuBanns ¢gpaknuii 0eH3NHA KATAIUTHYECKOT0 KPEKMHTA ¢ NEJbI YBeJIUYeHHs MPOU3BOICTBA
BBICOKOOKTAHOBBIX ABTOMOOMJIBLHBIX 0€H3MHOB

B pabome onucan onvim nepepabomxu benzuna kamanumudeckoco kpexunea (bKK) na umerowuxcsa ycmanosrkax
emopuunoil nepepabomxu Kyiioviuesckozo HII3 6 ycrosusx sxcnopmuvix oepanudenuii. Illoxazanvl 0cHogHble
KaYecmeeHHble Xapakmepucmuky Colpbs U NPOOYKIMO8, a maKice Napamempbl MexXHOL02UYECKO20 Percuma
euopooyucmru BKK. Komniexc mexnonoeuyeckux peuenutl no360U1 Y8eaudums 3a2py3Ky YCmaHo60K
Kamanumu4ecko2o pughopmuned u uzomepuzayui, npeoocmasus 0ONOIHUMENbHbIL 00beM Cbipbsl 0151 NPOU3B00CMEA
BbICOKOIKONOCUYHBIX ABMOMOOUTLHBIX DEHIUHOB.

KioueBrble cioBa: OeH3un Kamaiumuyecko2o KpekuHead, 2UOpooYUCmKa OeH3UH08 Kamalumu4ecko2o Kpekumea,

2UOPUpPoBaHe 0JepuHO8, KAMATUMUYECKUL PUGOPMUHS, ABIMOMOOUTLHBII DEH3UH.

DOI: 10.32935/0023-1169-2025-649-3-3-7

E.V. Dorosheval, A.A. Narvatkin?, E.V. Kravets!, P.M. Tyukilinal, M.A. Faizutdinov?, R. E. Solovev?

1 JSC «Middle Volga Oil Refining Research Institute» (JSC «MidVolgaNIINP»), Novokuybyshevsk,

2 Rosneft, Moscow

Upgrading Catalytic Cracking Gasoline Fractions

to Increase Production of High-Octane Motor Gasolines

Upgrading Catalytic Cracking Gasoline Fractions to Increase Production of High-Octane Motor Gasolines

The article describes the experience of processing fluid catalytic cracking (FCC) gasoline at existing secondary
processing units at the Kuibyshev Refinery under conditions of export restrictions. The main quality characteristic of
feed and products also critical process parameters of FCC gasoline hydrotreating are presented. A set of
technological solutions made it possible to increase catalytic reforming and isomerization units utilization, providing
an additional resources for the production of highly environmentally friendly motor gasoline.

Key words: fluid catalytic cracking (FCC) gasoline, FCC gasoline hydrotreating, hydrogenation of olefins,

catalytic reforming, gasoline.

3. A. I'yceiinosa, C. P. Pacynos

Azepbaiimpkanckuii I'ocyjapcTBEHHBIN YHUBEPCUTET HE(PTH M MPOMBIIIIJIEHHOCTH, T. baky, Azepbaiixan
elvira_huseynova@mail.ru

O rpynmnoBoM yrjieBo0pOIHOM COCTAaBe KUAKHUX NPOIYKTOB KAaTAJUTHYECKOI0

OKCHMKPEKHHIa BAKYYMHOI'0 Ia30iiis

H3yueno eruanue memnepamypul, NPoOOIHCUMENTbHOCMU NPOYeccd, CMeneH OKUCIeHUS U 8peMeHU KOHMAaKma Ha
2PYNNOBOIL Y2ne8000pOOHbII COCAB HCUOKUX NPOOYKIMOE KAMATUMUYECKO20 OKCUKPEKUH2A BAKYYMHO20 2A30UIA.
Tloxazano, umo Hauboavuiee nUsAHIE HA KAYeCMEeHHbII 2pynnogoli cocmag parxyuu H.x.—195(200)°C oxazvieaem

memnepamypa u epems KOHmaxkma, HaumMenvuiee — npO()OﬂOfCMmeJleOCWIb npoyecca. Ha 6b1x00 u kawecmeennwiil



cocmas ¢paxyuu 195(200)-300°C, nomumo memnepamypul u pemeHU KOHMAKmMa CyuecmeeHHoe 6usHUe
oKazvleaem cmenetb OKUCIEHUs. YCmanogieno, umo ycuienue JHeecmkoCmu npoyecca (blcoKas memnepamypa,
8pemsi KOHMaxma, 60abas NPOOOIICUMENTbHOCTb NPOYECCA) CONPOBONCOAENCst 00PA308AHUEM
8bICOKOAPOMAMUSUPOBAHHO20 NPOOYKMA. Bbix00 ankanog npoxooum yepes Maxcumym npu cmenenu oxucienus 0. 5%
u npoooicumenvrocmu 600-900 ¢; 6b1X00 HenpederbHbIX U APOMAMULECKUX VeTIe8000PO008 PACHEem CUMOAMHO
AHCECMKOCMU PENCUMA,; 8bIX0QY KUCIOPOOcodepiicauux 60 pparxyuu H.k.—195(200)°C cnocobcmsyrom nosviuieHHbl
MeMREPAMYPHBLIL PEAHCUM, MARAsL NPOOOJIICUMENbHOCMb npoyecca, a 60 @paxyuu 195(200)-300°C — nanpomus,
HU3KAsL meMnepamypa u 8blcokast npoodoaxcumenviocms. 1o pezyiomamam cpagHumenbHo20 auaiu3a ¢ 06pasyom
MPAOUYUOHHO20 KAMATUMUYECKO20 KPEeKUH2A YCMAHOBIEHA 3HAYUMENbHO Dolee HUZKASL APOMAMUYHOCTHY pparyuu
H.x.—195(200)°C u nosviwennas — onsn 195(200)-300°C. Omo 0bwsacHAemcs HAKONIEHUEM BbICOKOMONEK)ISPHBIX
2NYOOKOHEHACHIUEHHBIX Y2Tie8000P0008, KOMOpble NPOSAGIION 6bICOKVIO AKMUBHOCTD @ PeAKYUSIX APOMAMUAYUL U
AIKUTUPOBAHUSL.

KaueBble c10Ba: OKCUKpEKUHS, BAKYYMHbIL 2A301i1b, YEOTUMCOOEPHCAWUL KAMATUZATNOD, SPYRNOBOU
Y271e8000pOOHbLIL COCMAS, apoMamuiecKue yenes000poobl, HenpedeibHble Yeaes000poobl, KAMAIUMmuiecKuil KpeKuHe.

DOI: 10.32935/0023-1169-2025-649-3-8-11

E. A. Guseinova, S. R. Rasulov

Azerbaijan State University of Oil and Industry, Baku, Azerbaijan

On the Issue of the Group Hydrocarbonic Composition of Liquid Products

of Catalytic Oxycracking of Vacuum Gas Oil

The effect of temperature, duration, oxidation state and contact time on the group hydrocarbon composition of liquid
products of catalytic oxycracking of vacuum gas oil was studied. It was shown that the greatest effect on the
qualitative group composition of the fraction b.s.-195(200)°C is provided by temperature and contact time, the least
by duration. In addition to temperature and contact time, the yield and qualitative composition of the fraction
195(200)-300°C are significantly affected by the oxidation state. It was found that an increase in the severity of the
process (high temperature, contact time, long process duration) is accompanied by the formation of a highly aromatic
product. The yield of alkanes passes through a maximum at an oxidation state of 0.5% and a duration of 600-900 s;
unsaturated and aromatic increases symbatically with the severity of the regime; oxygen-containing in the fraction
h.s.-195(200)°C are promoted by an increased temperature regime, a short duration of the process, and in 195
(200)-300°C, on the contrary, by a low temperature and a long duration. According to the results of a comparative
analysis with a sample of traditional catalytic cracking, a significantly lower aromaticity of the b.s.- 195 (200)°C
fraction and an increased one for the 195 (200)-300°C fraction were established. This is explained by the
accumulation of high-molecular deeply unsaturated hydrocarbons, which exhibit high activity in aromatization and
alkylation reactions.

Key words: oxycracking, vacuum gas oil, zeolite-containing catalyst, group hydrocarbon composition,

aromatic hydrocarbons, unsaturated hydrocarbons, catalytic cracking.

E. B. ®panyuna, I0. I1. Typoe®, M. IO. I'y3naeea’, M. A. Kaproea?, K. P. 3axkuposa®, E. A. Bypoé®

'HarmoHanbHbIH HccenoBaTeNbCKUi TOMCKUH MONMUTEX HHYECKHH YHUBEPCUTET,



2CypryTckuii ToCy1apCTBEHHBIN YHUBEPCHTET,

SPI'Y medrv m raza (HUY) umenn U. M. I'yOkuHa,

francina_ev@surgu.ru

K Bomnpocy o koppeJsiiuu yrjieBoJ0pOHOT0 COCTABA M HU3KOTEMIIEPATYPHBIX CBOICTB 6a30BbIX QpaKuuii
JAU3eJbHBIX TOIUINB

B cmamuve uccredosan yeneeo0opoouwiii cocmas uemvipex 00pazyos 6azosvix Gpaxyuli OU3eibHblX MONIus
Memooamu 2az080u XpoMaAmMo-macc-CHeKmpomMempuu, abcopoOYyUOHHOU CheKmpoMempuU YI1bmpapuoiemogozo u
BUOUMO20 OUANAZOHO8 U NPOMOHHO20 MASHUMHO20 pe3oHanca. Ha ocnoege pesynbmamos ananuza ycmanosnenvl
PA3uYUs 8 KAYECTMEEHHOM U KOAUYECHBEHHOM COCMABe Y2le8000p0008, KOMOPLLL ORPEOesiouum 00pazom enusiem
HA HUBKOMEMNEPAMYPHble XAPAKMePpUCMuKU OUuseibhvlx monius. Iloayuennvle sKcnepumMenmanbhblie OAHHbLE
00pabomansvl ¢ NOMOWBIO MEMOOA KOPPETAYUOHHO20 AHANU3A U PACCYUMANBL KO PuyLenmvl Koppersyuu
napamempos, noKazasuiue npsmuvle i 00paAmubie 3a6UCUMOCIU HUSKOMEMNEPATNYPHBIX XAPAKIMEPUCTIUK O
COOEPICANUSL PATULHBIX 2PYRN YeAe8000PO008. YCMAHOGIEHO, YUMo ONPedesiouumMu paxmopamu, NoA0ICUMENTbHO
GIUAIOWUMU HA HUSKOMEMNEPAMYPHBIE CEOUCEA, SIGNSIOMCIL BLICOKOE COOEPAHCANUE HUSKOMONEKYIAPHBIX H-ATKAHO8
C9o—C1s u Hagpmenos, nHuzKoe cooepaicanue blcOKOMONEKYIAPHBIX H-napa@unog Caz+ u apenos. [lpu smom cpedu
apenos Haubonvuiee OMPUYAMenIbHOEe GIUAHUE OKA3bIGAIOM AIKUI3AMEUJeHHbLE apoMamuiecKue yenes000poobl
Hagmanuno8020 u heHanmperHoe020 ps0oas.

KioueBble c10Ba: ouzenbHoe moniuo, yene000pOOHbLL COCMAB, MOAEKYIAPHO-MACCOB0€e pACTpedencHile,
HU3KOMeMNepamypHble CEOUCMEA, XPOMAMO-MACC-CREKMPOMempUsl, YIbMpPapuoiIemosas CneKmpomempuis,

NPOMOHHBLI IOEPHBIL MASHUMHBLIL PE30HANC, KOPPENAYUOHHBLI AHATU3.

DOI: 10.32935/0023-1169-2025-649-3-12-19

E.V. Frantsinal, Y.P. Turov?, M.Yu. Guznyaeva?, M.A. Zharkova?, K.R. Zakirova?, E.A. Burov®

!National Research Tomsk Polytechnic University,

Surgut State University,

3Gubkin University,

On the Issue of Correlation Of Hydrocarbon Composition and Low-Temperature Properties

of Base Fractions of Diesel Fuels

The article studies the hydrocarbon composition of four samples of basic fractions of diesel fuels using gas
chromatography-mass spectrometry, ultraviolet-visible absorption spectrometry and proton magnetic resonance.
Based on the results of the analysis, differences in the qualitative and quantitative composition of hydrocarbons were
established, which decisively affects the low-temperature characteristics of diesel fuels. The obtained experimental
data were processed using the method of correlation analysis and the correlation coefficients of the parameters were
calculated, showing direct and inverse dependencies of low-temperature characteristics on the content of various
groups of hydrocarbons. Based on the obtained regularities, it was established that the determining factors that have
a positive effect on low-temperature properties are: high content of low-molecular n-alkanes and naphthenes, low
content of high-molecular n-paraffins C22+ and arenes. At the same time, among arenes, the greatest negative effect is
exerted by alkyl-substituted aromatic hydrocarbons of the naphthalene and phenanthrene series.

Key words: diesel fuel, hydrocarbon composition, molecular weight distribution, low-temperature properties,

chromatograph mass spectrometry, UV spectrometry, nuclear magnetic resonance, correlation analysis.



/. b. IInemnes, M. K. 3axapos, K. O. Muwenko

MUPSA - Poccuiickuii TEXHOIOTUYECKUNA YHUBEPCUTET,

pletnewdb@yandex.ru

IIpuMeHeHHe TeOpUM BHYTPEHHEr0 HeprocoepeskeHnsi NPU pasfeleHUN He()TAHBIX (ppaKknuii HA
pPeKTH(GHUKANMOHHBIX TapeaKax

IIpeocmasnena meopus eHympenne20 sHepeocoepedicenus 6 npoyecce pekmuguxayuu. Ilpusedenst popmyns
KOUYEeCMBEHHOU OYEHKU GHYMPEHHEe20 IHep20COepedceus npu PasiuyHblX SHepeemuiecKux nomeHyuaniax
no0asaemoll 8 KOJIOHHY UCXOOHOU cMecU. AHAnu3 3a8UCUMOCIU NAPOBO2O YUCIA OM (Pe2MOBO20 NPU PAZTUUHBIX
SHep2emu4ecKux NOMeHYuaIax nooasaemoli 8 KOJOHHY UCXOOHOU CMecU NOKA3AJ, YO NAPAMEMPOM, ONPeOersIOUUM
npoyecc pekmugpuxayuu (3ampamsl MEeniomsl 6 KUNAMUIbHUKE KOJIOHHbL, X01004 8 KOHOeHcamope, pasmepbl u
CMOUMOCHb KOJOHHYL U OP.) AGNIAEMCA MOALKO Qaeemosoe yucio. /Jokazano, umo ¢ ysenuyeHuem HympeHHe2o
IHepeocHepedceHUs: @ KOTOHHE CHUNICATOMCS CYMMAPHbIe 3ampamyl Hd NPpoyecc pasoenenus dcuokux cmece. Teopus
BHYMPEHHE20 IHep20CcOEepedCceHss NOOMBEPIHcOaem HeoOX00UMOCHb NPOMENCYIMOUHO20 YUPKYIAYUOHHOSO OPOULEHUS]
6 CIOJICHBIX KOTOHHAX NEPEUUHOU nepepabomKi Heghmu u cnocooHa e2o Yayuuums.

KuroueBble ciioBa: snympennee snepeocoepedicenue, pekmupurayusl, gareemogoe 4ucio,

¢hneama, nepsuunas nepepabomra Hegpmu.

DOI: 10.32935/0023-1169-2025-649-3-20-25

D.B. Pletnev, M.K. Zakharov, K.O. Mischenko

MIREA — Russian technological university

Application of the Theory of Internal Energy Saving in Separation

of Petroleum Fractions on Distillation Column Trays

The paper presents internal energy saving theory in the distillation process. There are presented formulas for
guantitative estimation of internal energy saving at various energy potentials of the feed mixture fed to the column. By
analysis of the boilup ratio dependence on the reflux ratio at various energy potentials of the feed mixture fed into the
column it is proved that the parameter determining the distillation process (heat consumption in the column boilers,
cold consumption in the condenser, size and cost of the column, etc.) is only the reflux ratio. It is proved that as the
internal energy saving in the column increases, the total cost of the liquid mixture separation process decreases. The
theory of internal energy saving confirms the necessity of intermediate pump-around in complex columns of primary
crude oil processing and is capable of its improving.

Key words: internal energy saving, distillation, reflux ratio, crude oil, reflux, primary crude oil processing.

C.M. Ilempog'?
'Kaszanckuii HAMOHAIBHEIN HCCIIEI0BATEILCKUIA TEXHOJIOTHYECKUH YHUBEPCHUTET,
2Kaszanckuii (ITpuBomKCKuii) (eaepanbHblii yHUBEPCHTET

Lfm59@mail.ru



HuskoremnepaTypHblii KPEKHHT TAXKeJ0H He(pTH

B MPUCYTCTBHH MUKPOYACTHII OKCHIOB METAJLJIOB

Buisieneno enusnue oasnenus u HAIUYUS MUKDOUACTIUY OKCUOO8 MEMANL08 HA COCMAB U PEON0UYECKUE CEOUCMBA
HCUOKUX NPOOYKIMOB HUSKOMEMNEPAMYPHO20 KPEKUH2A TAICEN0U 8bICOK0BA3KOU Hedhmu Auansyuncko2o
mecmopodcoenus npu memnepamype 360°C. Iloxazano, umo ¢ pocmom daenenusi oo 10 Mlla, no cpasnenuro

€ UCXOOHOU He(hmbI0, 8 NPOOYKMAX YEEIUYUBACCSL COOEPICAHUE CMOTUCTO-ACPATLINEHOBBIX BEUECTNE U CHUICACTHCS
Konuwecmeo aeckokunsujeli ppaxyuu H.x.—200°C, umo ceudemenbcmeyem o RpOMeKarumuUx npoyeccax KOHOEHCayuu.
Tpu nuskomemnepamyprom kpexunee ¢ yuacmuem mukpouacmuy Al203, ZnO u Fe203 npu oasrenuu 10 Mlla ¢
KOHEYHBIX NPOOYKMAX COOEPACAHUE CMOJL U Ne2KOKUNAWUX DPaAKyUll NPAKMUYECKU He MEeHsemcsl, CHUNCAemcs
cooepoicanue acoarbmeros, YEeruuugaencs KOIUYeCmao HACLIEHHbIX Y21e6000po0os. B npoyecce kpekunea
msdicenol Heghmu 8 YCo8UsIX CYOKpUMUYECK020 800H020 (touda nod oasrenuem 18 Mlla ¢ dobasrenuem
muxpouacmuy Fe2O3 ysenuuueaemes cmenenv npegpawjenus acpanvmernog 00 30 %. Bvisenennvie 3aK0HOMEPHOCTU
6 cocmage NPoOyKmMoe8 KpeKuHaa npueoosim K 3HAYUMeEIbHOMY YMEHbUIEHUIO UHOEKCO8 AHOMAIUU BA3KOCHU U
CHUDICEHUIO 8A3KOCMU NPOOYKMO8 Ha 42—56 % no cpasneruro ¢ ucxooHou Hegpmoiro. OmaunumenvHblie 0COOEHHOCMU
cocmasa, a makdce cmpoerust HJC npooykmoe HUusKomemMnepamypHo2o Kpekunea, Guusiiouie Ha ux peoiocudeckue
c80lCmea, HeoOX00UMO YUUmbleams npu pazpabomre 3PEHeKmusHbIX MEXHOL02UN NOO2OMOBKU MAICEONU
8bICOKOBSIZKOU He(hmu K mpancnopmupoexke u nepepadomxu.

KiroueBrble cioBa: msoicenas Heghmv, OKCUObI MEMAILI08, ACPanbmeHbl, KpeKuHe, nepespemulii nap,

2PYNnosoll cocmas, 6eH3UH08AsL (PPaAKYUsL.
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Low-Temperature Cracking of Heavy Oil in the Presence of Metal Oxide Microparticles

The influence of pressure and the presence of metal oxide microparticles on the composition and rheological
properties of liquid products of low-temperature cracking of heavy high-viscosity oil of the Ashalchinsky field at a
temperature of 360 °C is revealed. It is shown that with an increase in pressure up to 10 MPa, in comparison with the
initial oil, the content of resinous-asphaltene substances in the products increases and the amount of low-boiling
fraction decreases, which indicates ongoing condensation processes. During low-temperature cracking involving
Al203, ZnO, and Fe.0O3 microparticles at a pressure of 10 MPa, the content of resins and low-boiling fractions in the
final products practically does not change, the content of asphaltenes decreases, and the amount of saturated
hydrocarbons increases, which leads to an increase in the aromaticity of the nuclei of complex structural units and the
aliphaticity of the dispersion medium. In the process of cracking in a subcritical aqueous fluid under a pressure of 18
MPa with the addition of Fe.O3 microparticles, supramolecular structures are destroyed with an increase in the
degree of asphaltene conversion to 30 %. Changes in the composition of cracking products lead to a significant
decrease in the viscosity anomaly indices and a 42-56% decrease in the viscosity of products compared to the initial
oil. The identified distinctive features of the composition of low-temperature cracking products that affect their
rheological properties should be taken into account when developing effective technologies for preparing heavy,

high-viscosity oil for transportation and subsequent processing.



Key words: heavy oil, metal oxides, asphaltenes, cracking, superheated steam, group composition, gasoline fraction.
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Biusinue cnoco6a MoanpuIHPOBAHUS HAHOTPYOOK rajuIya3uTa Ha pyTeHHii-Ko6aIbTOBbIe KaTAJIN3aTOPBI
®umepa — Tpomma

Hccneoosano nuanue cnocoba mooupuyuposanuss KAamaiu3zamopos Ha 0CHose KoOaIbma u pymeHusl, HAaHeCeHHbIX HA
2AIYA3UM, HA UX Kamaiumuyeckue ceoticmaa 8 npoyecce Quwepa — Tponwa. Yemanoeneno, umo noguvluienue
KUCTOMHOCMU CROCOOCMBYem Y8eIUUeHUI0 8bIX00a 01ehUH08, KOMOpble AKMUBHO Peadcopoupyomcs na
NOBEPXHOCMU KAMANUZAMOPA, YMO 8 C8010 0Yepedb NPUBOOUN K UHUYUAYUU POCMA Y2NeB000POOHbIX Yenell.
Kiwuesble cinoBa: cunmes Quwepa — Tponwa, Kobanvmogvle KAMAnu3amopbl, TuHelnvle napaguHul.
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Effect of Halloysite Nanotube Modification Method on Ruthenium-Cobalt Fischer — Tropsch Catalysts

The effect of the modification method of catalysts based on cobalt and ruthenium applied to halloysite on their
catalytic properties in the Fischer—Tropsch process was studied. It was found that increasing acidity promotes an
increase in the yield of olefins, which are actively re-adsorbed on the catalyst surface, which in turn leads to the
initiation of hydrocarbon chain growth.

Key words: Fischer—-Tropsch synthesis, cobalt catalysts, linear paraffins.
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Hay4yHoe 060cHOBaHHMe MOICPHU3ALIMH CPEACTB XPAHEHHS U TPAHCHOPTHPOBAHHS I'OPOYeEro

HA 0CHOBE HOBBIX KOMIIO3MIIHOHHBIX MAaTEPHAIOB

B cmamwe npusooumcs nayunoe obocrnosanue 60npocos MoOepHU3aAyUY Cpeocme Xpanenus u mpaHcnopmupoeanus
eopiouez0. B kauecmee 0cHOGHLIX HaNpasieHuli MOOEpHU3AYUY CPeOCE XPaHeHus U mpaHcnopmupo8aHusl 20pioue2o
NPeONoAHCEHO UCNONb30BAHUE NEPCNEKIMUBHBIX KOMNOZUYUOHHBIX NOJUMEPHBIX MATNEPUANO8, 000CHOBAHA
603MOJICHOCTb NOGBIULEHUS YPOBHSL UX CEOUCME 3a CYerm ONMUMUZAYUU COCMABA U MOOUPUKAYUU NOBEPXHOCMU
NOAUMEPO8, OAHO ONUCAHUE UHHOBAYUOHHBIX KOHCIPYKIMUGHBIX PeUlenUll, 4mo 8 CO8OKYNHOCU NO360UN0

€030amb HOBOE NOKONIEHUE INACMUYHBIX PE3EP8YAPO8 U NIOCKOCEOPAUUBAEMBIX PYKABOS C YIIVHUEHHbIMU



IKCHIYAMAYUOHHBIMU XAPAKMEPUCTUKAMU, MUHUMUIUPOBAMb UX MACCY U NAOWAOb NOBEPXHOCHIU,

paAcluupums memMnepamypHblil OUANa3ox SKCLYamayuu.

KaroueBsle cnoBa: cpeocmea xpanenus u mpancnopmupo8anus 20poue2o, d1dCmuyHble pe3epeyapul,

HanopHule NI0CKOC8opavusaemvle pyKkasa, KOMNO3UYUOHHbIE NOTUMEPHBLE MANEPUATBI, MOOUDUKAYUS NOTUMEDOS,

Memoobl UcCnvlmarnus, MmexHuKoO-9KOHoOMuUu4ecKkoe obocHosanue.
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Scientific Substantiation of Modernization of Fuel Storage and Transportation Means

on the Basis of New Composite Materials

The article provides scientific substantiation of the issues of modernization of fuel storage and transportation means.
As the main directions of modernization of fuel storage and transportation means the use of perspective composite
polymeric materials is proposed, the possibility of increasing the level of their properties by optimizing the
composition and modifying the surface of polymers is substantiated, the description of innovative design solutions is
given, which together allowed to create a new generation of elastic tanks and flat-wrapped hoses with improved
performance characteristics, to minimize their mass and surface area, to expand the surface area, to reduce the
weight and to minimize the weight of composite materials.

Key words: means of fuel storage and transportation, elastic tanks, pressure flat-wrapped hoses,

composite polymeric materials, polymer modification, test methods, feasibility study.
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IMosy4yeHne KeJe3HOTOPOKHONH CMA3KH HA OCHOBE COJIeii OpraHHuYeCKUX

opTodocdopHbIX IPHUPOB U BEPETEHHOT0 MacJia

Paspabomana scene3no0oporicHoll CMA3KU HA OCHOBE 8ePEMEHH020 MACILA, CONCU OP2AHUYECKUX OPMOPOCHopHbIx
2hupos u cadicu, NPEOHAHAYEHHOU OISl CHUNCEHUSL UBSHOCA CUCTEeMbl Koaeco — pelibe. TIposedensl sxcnepumenmst no
ONMUMUZAYUU COOMHOULCHUSL KOMNOHEHMO8, U3YUeHbl PeOslo2UYecKUe CEOUCMEd U CMAabUIbHOCHb COCMABO8 NPU
pasaudneblx memnepamypax. bvin nooobpan onmumanvusiil cocmas cMazouHoOU KOMRO3UYUL, COOMBENCMBYIOWE
MEeXHUYeCKUM Mpebo8aAHUAM U OEMOHCIPUPYIOWEIL 8bICOKYIO CMA3bIBAIOUYIO0 CHOCOOHOCHb.

KiioueBble €10Ba: U3HOC KOEC U PENbCO8, IHCENE3HOOOPOICHASL CMA3KA, Y2Ne8000POOHDLI 2€b,

eepemeHHoe Macio, eeﬂupy;ou;uﬁ KOoMnjeKkc, peojlocudecKkue xapakmepucmuku.
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Gubkin University
Development of Railway Lubricant Based on Salts of Organic Orthophosphate Ester and Spindle Oil



The paper describes the stages of development of a railway lubricant based on spindle oil, salts of organic
orthophosphate ester and soot, designed to reduce wear on the wheel-rail system. Experiments have been conducted
to optimize the ratio of components, and the rheological properties and stability of the compositions at various
temperatures were studied. The optimal composition of the lubricant was selected, which meets the technical
requirements and demonstrates high lubricating ability.

Key words: wheel and rail wear, railway lubricant, hydrocarbon gel, spindle oil, gelling complex, rheological

characteristics.
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OnpenesieHue pacTBOPAIOIIEH CIOCOOHOCTH KOMIIJIEKCOHOB M KMCJIOT M0 OTHOLLIEHUIO

K CYJb(aTHHIM U KAPOOHATHBIM MUHEpPAaJaM

B pabome uzyuena npobnema npucymemeusn Heopeanuieckux couell 6 nopooe niacma. B pabome ovinu paccmompensvi
OCHOBHbIE peazeHmbl 0115 YOaleHUs Coletll, MeMOOUKOU dSKCNepUMeHma Obll 8blOPAH 2pasuMempuieckuil Memoo
ananusa. Onpedenena pacmeopsarowas CnOCOOHOCMb KOMIIEKCOHO8, OP2AHUYECKUX KUCTOM U COCABO8 NO
OMHOWEHUIO K CYTbDAMHBIM U KAPOOHAMHBIM MUHEPALAM NPU PASTUYHBIX MEMNEPAmypax u 3a pasiuyHvie
APOMENCYMKU 8peMeHU. YCmanoenenvl 3ghpexmugnvle KOHYEHMPayuu pacmeopsiouux a2eHmos u paccmompeHo
BIUAHUE PA3TULHBIX MEMNePAmyp Ha PAcmEopsOuyI0 CHOCOOHOCMb.

Ki1io4eBble cJI0Ba: KuUCIOMHblE 06pa60m1<u, CONLeoOMJjIOHNCEHUA, KOMNIEKCOHDbL, C)Ulb(ﬁ(lﬁ’lbl, Kap60Hambz.
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Determination of the Dissolving Capacity of Complexones and Acids

in Relation to Sulfate and Carbonate Minerals

This article discusses the problem of the presence of inorganic salts in the reservoir rock. The main reagents for
removing salts were considered in the work, and the gravimetric method of analysis was chosen as the experimental
technique. During the experimental part, studies were conducted to determine the dissolving capacity of complexones,
organic acids and compositions in relation to sulfate and carbonate minerals at different temperatures and for
different periods of time. As part of the work, effective concentrations of dissolving agents were established and the
effect of different temperatures on dissolving capacity was considered.

Key words: acid treatments, salt deposits, complexones, sulfates, carbonat.
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Pa3paboTka crabuiauzaTropa rpyHTa Il CTPOUTEILCTBA JOPOT BOJIM3H

Hed)TerazoBbIX MeCTOPOKIEHUI

Paccmompena npobnema nedoneoseunocmu 00pONHCHBIX NOKPLIMULL 0IU3U HEPMe2a308bI1X MECHOPOICOCHUT U
B03MOIACHOCMb NPUMEHEHUSL 8 OOPOICHOM CIPOUMENbCINEE HA NPOMbICIIE CIAOULUZAMOPO8 2DVHINOS.

s uccrnedosanust d¢hghexmusHoCcmu NOJYUEHHbIX 00PaA3y08 CMAOUIUZAMOPOE 2PYHINO0E ObLI 835M 2PYHI 0OHOU U3
socmounblx obnacmei Poccuu u npoananusupogansl e2o c6oucmea: QpakyuoHHslll cOCmaeg, Yucaio nAACmuyHOCMu,
ONMUMAaNbHAsL 61AXCHOCMY. Paspabomansl komnozuyuu cmadbuauzamopa epyHmos u npeoiodcena Memooura
ROJYYEHUs. CMAOUNUZUPOBAHHO20 2PYHMA.

KioueBbie CI0BA: nPOMbBICIIO8bIE QOPO2U, CMADUIUZAMOP 2PYHMOE, npedell RPOYHOCMU HA Cocamue,

nojumepsvl, NO6EPXHOCNTHO-AKMUBHblLE 6euyecmed.
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Development of Soil Stabilizer for Road Construction near Oil and Gas Fields

The article addresses the issue of the short service life of road surfaces near oil and gas fields and explores the
potential use of soil stabilizers in field road construction. To evaluate the effectiveness of the developed stabilizers,
soil from one of the eastern regions of the Russia was analyzed for its properties, including grain-size distribution,
plasticity index, and optimum moisture content. This paper proposes a method for obtaining stabilized soil, the use of
which demonstrated an increase in the compressive strength of the soil when a soil stabilizer is introduced.

Key words: field roads, soil stabilizer, compressive strength, polymers, surfactants.
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