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HNmnopro3amMenieHue KaTaaM3aTopa rupoAeMepKanTaHN3aluy PeaKTHBHOI0 TOIIMBA.

OmnbiT B3aumogeiicteust IIAO "CaasredTh-AHOC" ¢ OO0 "T'aznpomuepTh-KaTaniurnyeckue cucremMbl"

1 000 "T'aznpomHedpTh-IIpomMbInLIeHHbIE HHHOBALUH'"

Onucano umnopmo3sameujeHue Kamaiuzamopa, NPUMeHAemMo20 015 2UOPOOeMepKAnMAaHU3AYUY PeaKMUEHO20
monausa 6 [1A0 «Cnasnedpmo-AHOCy. [Ipusedeno cpasnenue paree npumeHsIemMo2o Kamaiuzamopa

ART CK-400 u nosozo xamanuzamopa Selectum HDT HYPERCLEAN 302 npouszsoocmea OO0 «l aznpomuedpmo —
Kamanumuueckue cucmemol», paspabomannozo 6 OO0 «l aznpomuedpmo — Ilpomvrunennvie unnosayuuy. Ilokazano,
YMO POCCULICKULL KAMAIUZAMOP He YCmynaem UMNOPMHOMY KAK 8 YCI08UAX 1aD0PaAmOpHO20 IKCNepUMeHma,

Max u 8 npoyecce NPOMbIULIEHHO20 npouzeoocmea moniuea mapxu TC-1.

KuroueBble cjIoBa: peakmugnoe moniueo, 2uopooemMepranmanuszayus, cooepaicarue ooujell cepul,

codepgfcaﬂue MepKanmaHoeoﬁ cepobl, Kamaausamop, umnopnmosamenjernue.
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A.S. Koklyukhin?, V.A. Bayanov?, A.V. Tarasov®, D.V. Borisanov'*

Slavneft-YANOS PJSC, Yaroslavl,

2‘‘Gazpromneft-Industrial Innovations” LLC, Moscow,
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Import Substitution of jet Fuel Hydrodemercaptanization catalyst.

Experience of Cooperation between “Slavneft-YANOS” PJSC and

“Gazpromneft-Catalytic Systems” LLC and “Gazpromneft-Industrial Innovations” LLC

This paper describes the import substitution of the catalyst used for hydrodemercaptanization (HDM) of jet fuel at
Slavneft-YANOS PJSC. It compares the previously used ART CK-400 catalyst with the new Selectum HDT
HYPERCLEAN 302 catalyst produced by Gazpromneft-Catalytic Systems LLC, which was developed by
Gazpromnefi-Industrial Innovations LLC. This paper shows that the domestic catalyst is comparable to the imported
catalyst both in laboratory experiments and in the process of industrial production of TS-1 fuel.

Key words: jet fuel, hydrodemercaptanization, total sulfur content, mercaptan sulfur content, catalyst, import

substitution.
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He3acTriBalolee apKkTHYeCcKOe AN3€eIbHOE TOMJIUBO.

Kak yHUKaJIbHBIH NPOAYKT cAeJ1aTh MACCOBBIM?

Ilpugedenvt MuHUMAIbHBIE MEMNEPAMYPbL APKIMULECKO20 U CYOapKmuieckozo noacos. llpoananusuposar onsim
8bINYCKA HE3ACMbl8AIOWe20 APKMUYecKo2o OU3eibH020 monaua no cmanoapmam Munucmepcmea oboponvl P® 6
11AO «Cnasnepmov-AHOC», komopoe A8751emcst nepevim U eOUHCMBEHHBIM NPeONPUSIUEM BbINYCKAIOWUM IMOM
npooykm. Cchopmuposarvl npednodxicenus 0Jis 2paicOaHCKo20 CMAaHOapma Ha He3acmbuléaioujee apKmuyeckoe
ouzenbHoe MOonau8o, NPedyCMampusaruezo 08a e2o 8udd: OU3eibHoe MONIUBO APKMUYECKoe U OU3eIbHOe MONIUBO
apxkmuueckoe KOHmMuHeHmanvroe. llpednodxcenus yuumol8aom, Kaxk KIuMam, max u onvim npou3e00Ccmed u
N0360A10M 0becnedums MAacco8blii 8bINYCK NPOOYKMA 34 CHEM YRPOUleHUs MeXHOL02UL NPoU38o0cmaa be3
VXYOuleHusi nompedumenvckux ceovicms. Ilpusedeno cpasHerue e2o c8oUCME U C8OUCME MEPMOCAOUTLHBIX
peaxmusHbix monaug. [locmaenena nayyno-mexnuueckas 3a0auva pa3padbomKy MexHoA0SUY NOYHeHUs
MepMOCmMabUIbHBIX MONIUE OIS PeAKMUBHBIX 08U2ameieli ¢ UCNOIb308AHUEM COBPEMEHHBIX NPOYECCO8
uzo0enapapuruzayuu u 2UOPOKpeKuHaa.

KaroueBsle cnoBa: Apkmuka, ouzenvHoe moniueo, HUSKOmeMnepamypHle c8oLUCmed, npedeivHas memnepamypa

qbwzbmpyeMocmu, memnepamypa NOMYmMHEHRUA, YeMAaAHOB60€ YUCII0, memnepantypa 6CnovliUKuU, KUCIONMHOCNb.

DOI: 10.32935/0023-1169- 2026-656-4-17-21
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Non-Freezing Arctic Diesel Fuel.

How to Make a Unique Product Mass Produced?

The minimum temperatures of the Arctic and subarctic zones are given. The experience of the production of
non-freezing Arctic diesel fuel according to the standards of the Ministry of Defense of the Russian Federation at
Slavneft-YANOS PJSC, which is the first and only company producing this product, is analyzed. Proposals have been
made for a civil standard (GOST) for non-freezing Arctic diesel fuel, which includes two types: Arctic diesel fuel
(DTA) and Arctic continental diesel fuel (DTAK). The proposals take into account both the climate and production
experience, and allow the mass production of the product by simplifying the production technology without degrading

its consumer properties. A comparison of its properties and properties of thermostable jet fuels is provided. This



paper sets out the scientific and technical challenge of developing a technology for producing thermostable jet fuels
using modern isodewaxing and hydrocracking processes.
Key words: Arctic, diesel fuel, low-temperature properties, cold filter plugging point, cloud point,

cetane number, flash point, acidity.

0. E. Menvkuna, H. B. Kapnoé?, 3. B. /[ymnoé?, /I. B. bopucanoe®:

l®Ir'BY HUL] «KypuatoBckuit MHCTUTYT» KypuaToBCKuii KOMILIEKC

HBUKC-npupoaonono0HeIX TeXHOIOTHM, T. MockBa,
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OueHka reHOTOKCHYeCKOro IOTeHIHMAIA MAJTOBI3KHX YIJIEBOAOPOAHBIX OCHOB

1411 OypoBbIX pacTtBopoB npousBojacTea [IAO «CaaBHedTs-SIHOC)» ¢ nomombio lux-6mocencoposn
IIpumenenue 6yposbix pacmeopos Ha HeBOOHOU OCHOBE CONPANCEHO C IKONOSUUECKUMU PUCKAMU, NOCKOTILKY
codepoicawmuecst 8 HUX COeOUHEHUsL MO2YM DbIMb MOKCUUHBL OIS JHCUBBIX OP2aHU3MO8. B nacmosaweti pabome
npoBedeHa OYeHKa 2eHOMOKCUYECKO20 NOMEHYUALA MATLOBA3KOU Y2Ne8000POOHOU OCHOBYL 0Jist OYPOBbIX PACBOPO8
(MYOBP) npouzsoocmea [1A0 «Cnasuegpmo-IHOCY, ucnonvsyemoui 015 OypeHusi CK8AICUH 8 ApKMu4ecKol 301e, ¢
NOMOWbIO Mpex He3a8UucumMblx [ux-ouocencopos, no360AIWUX demeKkmuposamy nogpesicoenus [[THK 6 kiemxax
Escherichia coli. Pesynomamul uccie0oanus nokazan omcymemaue eenomoxcuueckozo oeticmeus MYOBP na
2eHemuyecKull Mamepual MUKpoOp2anu3mMo8 u e20 6e30nacHoCms 0Jisl IKOIOSULECKUX CUCTIEM.

KiroueBrble ciioBa: Oypoguie pacmeopsi, ceHOMOKcu4yHocmy, lux-ouocencopoi.

DOI: 10.32935/0023-1169- 2026-656-4-22-24

0.E.Melkina®, N.V. Karpov?, E.V. Dutlov?, D.V. Borisanov?®

'Federal State Budgetary Institution National Research Center “Kurchatov Institute” Kurchatov Complex, Moscow,
“Slavneft-YANOS PJSC, Yaroslavl,

3Kazan National Research Technological University

Assessment of the Genotoxic Potential of Low-Viscosity Hydrocarbon Base

for Drilling Fluids Produced by Slavneft-YANOS PJSC Using Lux-Biosensors

Application of drilling fluids on a non-water basis is associated with environmental risks, as the compounds they
contain can be toxic to living organisms. In this study, the genotoxic potential of a low-viscosity hydrocarbon drilling
fluid (LVHBDF) produced by Slavneft-YANOS PJSC, which is used for drilling in the Arctic zone, was assessed using
three independent lux-biosensors that detect DNA damage in Escherichia coli cells. The study results showed that
LVHBDF does not have a genotoxic effect on the genetic material of microorganisms and is safe for ecological
systems.

Key words: drilling fluids, genotoxicity, lux-biosensors.
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O Heo0X0TUMOCTH MEPECMOTPA METO/IA OTIPeIeIeHUs NPeaeIbHON TeMIepPaTypsl PUILTPYEMOCTH
APKTHYECKHUX TU3EJIbHBIX TOMJIHB

ObocHosana HeodXo00UMOCHb NePecMompa Memooux onpeoeieHust NpeodeibHOl memnepamypsl Quibmpyemocmu
(IIT®) apxmuyeckozo ouzenvbHo2o monausa, usnodicentvix ¢ I OCT 22254 u EH-116. Onvim npou3sodcmea u
nacnopmuzayuy HU3K03acmulearujeco apkmuyeckozo ousearbrno2o monausa 6 INAO «Cnasnepmo-AHOCH noxasan,
umo memoout onpedenenus IHT® no 'OCT 22254 u EN-116 ne adexeammvl npu Xapaxmephuix 05 3umvl Apkmuxu
memnepamypax. Tounocms memo0o8 onpedenena papabomuuxamu auuts 00 munyc 47°C. B usmepumenvnom
npubope Hedocmamoura memnepamypa oxiaxcoarowel oanu. Illpumensiemas KOHCMPYKYUSL NUNEMKU
usmepumenvbHo2o npubopa 0onyckaem oopazoearnue KOHOeHCcama, nepexoosuje2o 8 Haieodb, Ymo nPUsoOUm K
npexcoe8peMeHHOMY Cpabamvl8anUio ONMuU4ecko2o0 oamuuxa u 10xcuol puxcayuu IHTO. [oxkazano, umo npu
memnepamypax nomymuerusi oopasya Hudce munyc 60°C cyuyrocms mMemooda, U3LodCeHHAs 8 nynkme 3 cmanoapmos,
mepsiem cmoicl. Usz-3a sgppexma cmenvt npuuun nacmynienus IIT® n-napaguner He omnazaiomes Ha cemie 45 MkM,
MAK KaK ux KOAU4eCmeo He3HAYumenibHo wiu oHu omcymcemsyrom. Ilpu smom meuenue obpasya yepes cemxy He
npekpawjaemcsi, a 3amMeoNsencs 8Cle0Cmaue RO8bIUEeHUs 8513KOCMU NPU NOHUNCEHUU memnepamypul. Bce smu
HeO00CmamKu A6IS0MCs CIe0Cmeuem mozo, 4mo 3anadHvle CNeyUarucmol pazpadoamuleéany Memoo 0Jist ONpedeieHus
HT® ouzenvrozo monausa no EH- 590, 20e camvie scecmrue mpebosanus no IHTD ne eviuie munyc 44°C.
KuaroueBsnle cnoBa: Apxmuka, ouzenvHoe moniueo, HU3KOmemMnepamypHvle c8olcCmad, npedeibHas memMnepamypa

Gunempyemocmu.

DOI: 10.32935/0023-1169- 2026-656-4-25-27

N.V. Karpov?, A.R. Davletshin?, M.A. Ershov?, E.V. Dutlov}, A.V. Tarasov*

!Slavneft-YANOS PJSC,

2Ufa State Petroleum Technological University,
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*Yaroslavl State Technical University

The Necessity to Revise the Cold Filter Plugging Point Determination Method

of Arctic Diesel Fuels

The necessity to revise the cold filter plugging point determination method (CFPP) of Arctic diesel fuel, as specified in
GOST 22254 and EN-116, has been substantiated. The experience of producing and certifying low-viscosity Arctic
diesel fuel at Slavneft-YANOS PJSC has shown that CFPP determination methods according to GOST 22254 and
EN-116 are not adequate at temperatures typical for the Arctic winter. The scope of determination requires revision.
The accuracy of the methods is determined by the developers only up to minus 47°C. The temperature of the cooling
bath is insufficient in the measuring device. The design of the measuring device's pipette allows for the formation of

condensation that turns into ice, leading to premature activation of the optical sensor and false detection of CFPP. It



has been shown that at sample cloud points below minus 60°C, the essence of the method described in paragraph 3 of
the standards loses its meaning. Due to the effect of changing the causes of CFPP onset, n-paraffins do not deposit on
a 45 um mesh, as their quantity is not enough or missing. At the same time, the flow of the sample through the mesh
does not stop, but slows down due to an increase in viscosity at lower temperatures. All these shortcomings are

a result of the fact that Western experts developed a method for determining the CFPP of diesel fuel according to
EN-590, where the most stringent requirements for CFPP are not higher than minus 44°C.

Key words: Arctic, diesel fuel, low-temperature properties, cold filter plugging point.
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CHukeHUe COlePKAHNS APEHOB B YIJIEBOJOPOIHbIX OCHOBAX /IIsl 0YPOBBIX PACTBOPOB

B pabome paccmompenvr mexnonozuueckue nooxo0bl K CHUNCEHUIO COOEPAHCAHUS APOMAMULECKUX Y21e8000P00086 8
MAR0BA3KUX Y21e8000POOHBIX OCHOBAX 01 bYyposvix pacmeopos (MYOBP), nonyuaemvix 8 yciogusnx
Heghmenepepabamuieaiouje2o npouzsoocmsa. Ilpoananusuposanvl ocpanuyenus cyuecmayiowel mexHon02u4ecKou
cXeMbl 2UOPOOYUCKU U U300enapapuHu3ayuu npu OOCMUdICeHUU mpedyemo2o yposHs apomamuxu. IIposedensi
CpagHUMenbHble UCHBIMAHUS KAMATUMUYECKUX CUCTHEM SUOPUPOSAHUS apoMamudeckux coedunenui. ObocHosan
66100 KAMATUMUYECKOU CUCEMbL C ROBLIUUEHHBIM COOEPICAHUEeM HUKes, 0Decnedusaiouell UHMeHCUGUKayuio
euopuposanus aperog. I[lokaszano, umo enHedpenue HOBOU KAMATUMUYECKOU CUCMEMbL NO360UNO0 CHUSUMD
cooeparcanie apomamuyeckux yeneeo0opooos 8 MYOBP oo 0,5% mac. npu coxpanenuu 3KCH1yamayuOHHbIX
Xapaxmepucmux npooykma. Imo no3goaum 0ONOIHUMENbHO CHUUMb IKOL02UYECKUe PUCKU NPU OYPeHUU CKEAICUH 6
apxmuyeckoll 301e, 20e Memoowvl buopemeouayuu Mo2ym ovimv HedPHeKmusHsL.

KaroueBble c10Ba: Manosa3kas y2nee000pooHds 0CHO8A, OYposble pACTHEOPbl, apOoMaAmuiecKue y2neo00poobl,
2UOPOOYUCIIKA, 2UOPUPOBAHUE APEHO8, KAMATUMUYECKUE CUCTHEMbL, U300eNnapadUHU3AYUSL, IKOTOSUYECKAS

bezonacnocmob
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Reducing the Content of Arenes in Hydrocarbon Bases for Drilling Fluids

Aromatic hydrocarbons contained in low-viscosity hydrocarbon bases for drilling fluids ( LVHBDF) are toxic to
living organisms and pose a serious threat to the Arctic ecosystem. This paper discusses technological approaches to
reducing the content of aromatic hydrocarbons in MUOBR produced in oil refining facilities. The limitations of the

existing hydrotreating and isodewaxing process in achieving the required level of aromatics are analyzed.



Comparative tests of catalytic systems for the hydrogenation of aromatic compounds have been conducted. The choice
of a catalytic system with a high nickel content, which provides the intensification of the hydrogenation of arenes, has
been substantiated. It has been shown that the introduction of a new catalytic system has made it possible to reduce
the content of aromatic hydrocarbons in the MUOBR to 0.5% by weight. while maintaining the performance
characteristics of the product. This will allow to further reduce the environmental risks when drilling wells in the
Arctic zone, where bioremediation methods may be ineffective.

Key words: low-viscosity hydrocarbon base, drilling fluids, aromatic hydrocarbons, hydrotreating, aromatic

hydrogenation, catalytic systems, isodewaxing, environmental safety.
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[epcneKTHBHI BHIMYCKA TEPMOCTAOMIBHBIX PEAKTHBHBIX TOIJIUB € MCIO0JIb30BAHINEM THIPONPOIECCOB
Tpousseden KOMNAEKCHBI AHAU3 CEOUCTNE YIKUX PpaKyuil NPOOYKMA 2UOPOKPEKUH2A (CMeCU KePOCUHA U OU3ETbHO20
MONAUBA) U MANOBAZKUX Y2Ne8000POOHLIX OCHO8 015l 6Yyposbix pacmeopos (ppaxyuu 180-320°C ycmanosku
npouU3s00CmMEa Macesl mpemnell pYynnvl) 6 Kawecmee KOMHOHEHMO8 Ol NPOU3800CHEA MePMOCAOUILHO20
PEaKkmueHo20 moniusa. Bvlasnienvl 3a6UCUMOCTIU THEMNEPAMYPbl HAYALA KPUCTHAIUZAYUL, COOEPICAHUS H-AIKAHO8 U
apomamu4eckux coeOuHenutl, a maxice IOMHOCIU Om ymsicereHus Qppakyuonnoeo cocmasa. lloxkasana
B03MONCHOCTb NOLYYEHUSI MEPMOCAOUTIbHO20 peakmuero2o monausa T-8B uz ¢ppaxyuii 180-290°C ycmanosxu
npouz600cmea 6azosvix macen mpemoeil epynnol u paxyuii 150-220°C ycmanosxu euopoxpexunea. llonyuen
n1abopamopHulii 06pazey, KOMOPLLl NPOAHATUIUPOBAH O BCeM NOKAZAMENSIM KAYeCmed, NPeobaensieMblm K
asuayuonnomy monaugy T-8B. Ananuz noomeepoun coomeemcmaue 6cex nokazamerel yCmaHoGIeHHLIM HOPMAM.
KiroueBble ciioBa: mepmocmaduivHoe peakmugrHoe moniuso, 0036YKo8Asi U C8ePX38YKO8AsL ABUAYUSL, KOMNIEKCHbLU
AHATU3 CBOUCNE YIKUX (PpaKyuil, MATI0BA3KAsL OCHOBA OJist 6YPOBBIX PACBOPO8, KEPOCUH U OU3ETbHOE MONIUBO

2UOPOKpPeKUHeA.
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Perspectives of Thermostable Jet Fuels Production with the Use of Hydroprocesses

A comprehensive analysis of narrow fractions properties of the hydrocracking products (kerosene and diesel fuel

blends) and low-viscosity hydrocarbon bases for drilling fluids (fractions 180-320°C of Group |11 Base Oils



Production unit) as components for the production of thermostable jet fuels has been conducted. The dependence of
the chilling point, the content of n-alkanes and aromatic compounds, and the density on the heaviness of the fractional
composition has been identified. The possibility of obtaining thermostable jet fuel T-8V from fractions 180-290°C of
Group I11 Base Oils Production unit and fractions 150-220°C of the Hydrocracking unit has been demonstrated. A
laboratory sample has been obtained, which has been analyzed for all quality indicators required for aviation fuel
T-8B. The analysis has confirmed that all indicators meet the established standards.

Key words: thermostable jet fuel, subsonic and supersonic aviation, complex analysis of narrow fractions properties,

low-viscosity base for drilling fluids, hydrocracking kerosene and diesel fuel.
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CoBeplIeHCTBOBAHNE H MEPCIEKTHBBI MPOLECCa THAPOIeMEPKANTAHN3AIMHE PEAKTHBHOI0 TOIINBA

Onucan npoyecc pazpabomku u MOOEPHUIAYUU NPOYECCa 2UOPOOeMEPKANMAHUIAYUU PEAKMUBHO20 MONIUBA,
mexywull nooxoo x e2o npumenenuio 6 [I1AO «Cnasnedpmo-AHOCy. B x00e onvimno-npomvliunennozo npobeza
OYeHeHbL BO3MOANCHOCTIU NPOYecca 2UOPOOEMePKANMAHUZAYUL NO OYUCHIKE NPAMOLOHHOU KEPOCUHOBOU paKyul Ha
Kamaauzamope 6 Hauaie Yukia pabomsl 8 uHmepseale napamempos, pa3peuteHHbIX Oelcmeayoujell mexHoI0cuell
npouszeoocmea monauea TC-1. [Iposeden nabopamopubiil SKcnepumenm no oyeHKe GAUAHUSL MeXHON02ULEeCKUX
napamempos npoyecca 2uopooemMepKanmanu3ayu Ha 2youny o4UcmKu 8blCOKOCePHUCMO20 cbipba. Tlokazana
B03MOICHOCMb CHUNCEHUS COOepIHCanUs obujell cepbl nomumo mepkanmanosot. Chopmynuposano nanpasienue
oanvHeliue2o pasgumus npoyecca 2uopoOemMepKanmaHu3ayull i yeib e2o NPUMeHeHUs.

KuiroueBble clIoBa: peakmugHoe moniueo, 2UOPOOeMepKanmanu3ayus, cooepicanue oouell cepol,

cooeparcanie MepkanmaHosou cepul, 21yOUHA OYUCIKIL, 1AO0PAMOPHAsL YCMAHO8KA, ONbIMHO-NPOMbBIULIEHHOU npobee.
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Improvement and Prospects of the Jet Fuel Hydrodemercaptanization Process

The process of developing and improving the jet fuel hydrodemercaptanization process and the current approach to
its application at Slavnefi-YANOS PJSC are described. During the test run, the hydrodemercaptanization process was
evaluated for its ability to treat the straight-run kerosene fraction on a catalyst at the beginning of the cycle within the
parameters allowed by the current technology for producing TS-1 fuel. A laboratory experiment was conducted to

assess the impact of the hydrodemercaptanization process parameters on the treatment depth of high-sulfur feed. The



possibility of reducing the total sulfur content in addition to mercaptan sulfur was demonstrated. The direction of
further development of the hydrodemercaptanization process and the purpose of its application have been established.
Key words: jet fuel, hydrodemercaptanization, total sulfur content, mercaptan sulfur content,

treatment depth, laboratory unit, test run.
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YBeanuenue 00beMOB BBINTYCKA TOILUIMBA I peaKTHBHBIX ABUraTejeid mapku TC-1

B [TAO «CrnaBHedTh-AHOC) 32 cueT pacmiupeHnsi BO3MOKHOCTe HCI0JIb30BAHMSA

KOMIIOHEHTA FHAPO/IeMePKANTAHU3ALUH

B cmamve paccmompenwi pezynvmamut @bIn0IHEHHbIX pAOOM, NO3BOAIOUWUX NOGBICUMb 0ObEM BLINYCKA
KayecmeenHo2o monauea 0us peaxmusnwix osueameneu TC-1 6 IIA0 «Cnaguegpmo-AHOCY 3a cuem pacuupenus
dpaxyuonnozo cocmasa komnonenma monausa TC-1 — euopooemepxanmanuszuposannoii ppaxyuu. Pezynomamamu
UCHbLIMAHUL HOOMBEPIHCOEHO, YMO NPOUCX005uee npU SMOM HOGbIUIEHUE MEMNEPAMYPbl HAYAAA KDUCMATLIUIAYUY
KoMnonenma cuopooemepkanmanuzayuu 00 muryc 57 °C ¢ yuemom nocnedyouje2o CMemeHus ¢ KOMIOHEHMOM
2UOPOKPEKUH2A, UMEIOWe20 3HAYUMENbHBIL 3anac Ka4ecmea no 3momy HOKa3amento, 8 pamKkax 0eticmeyoujel
MEXHOA02UU NPOMBIUTIEHHO20 NPOU3E00CIEA He NPUBOOUM K YXYOUEHUIO KA4eCmea 20mo6o20 MOnausd.
KaroueBble c1oBa: moniueo 01 peakmugnvix dguzamencii, KOMRHOHEHM SUOPOOeMePKanmanu3ayul,

KOMNOHEeHm eudeerkuﬁza, memnepamypa Havyaia Kpucmaiiuzayuu, Hopmal.

DOI: 10.32935/0023-1169- 2026-656-4-46-49

M.A. Ershov?, E.A. Sharin?, A.V. Tarasov’, M.M. Lobashova®, A.N. Karpov*, E.V. Dutlov®, N.N. Vakhromov®,
P.S. lvanov®, A.N. Suleimanov®®, A.A. Ratnikov®, D.V. Borisanov®>®

'Gubkin University, Moscow,

2 Severtsov Institute of Ecology and Evolution of the Russian Academy of Sciences, Moscow,

Syaroslavl State Technical University,

*LLC “Lukoil-Nizhegorodorgsintez”,

°Slavneft-YANOS PJSC, Yaroslavl,

®Kazan National Research Technological University

Production Increase of TS-1 Fuel For Jet Engines at Slavneft-YANOS PJSCby Expanding The Possibilities

of Using the Hydrodemercaptanization Component



This paper reviews the results of the performed work, which make it possible to increase the production of
high-quality TS-1 fuel for jet engines at Slavneft-YANOS PJSC by expanding the fractional composition of the TS-1
fuel component, the hydrodemercaptanized fraction (HDM). The test results confirm that the resulting increase in the
chill point of the HDM component to minus 57°C, followed by mixing with the hydrocracking component, which has a
significant quality margin in this regard, does not lead to a deterioration in the quality of the finished fuel within the
current industrial production technology.

Key words: fuel for jet engines, hydrodemercaptanization component, hydrocracking component, chill point,

standards.
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OT00p cBeTiIbIX HAa ycTaHOBKax ABT cBepx moreHumadia.

Pa3pa0doTka MHHOBALIMOHHOI TEXHOJIOTHH NPOM3BOICTBA

B pabome npeonosicerno nogvicums 6u1xo0 ceemuvix Hegpmenpodykmos Ha ycmarnoskax ABT ceepx nomenyuana 3a
cuem ymsidicenenust 95%-noti mouku gvikunanus ouzenvroeo monausa ¢ 360 °C (mpebosanue I'OCT) 0o 378°C. /lanee
@dpaxyuonnvlil cocmas 00aecuaemcs 3a cuem UOPUPOBAHUL APOMAMUYECKUX COCOUHEHUL, CEeNeKMUBHO20
CUOPOKPEKUH2A ONUHHOYENOUEUHBIX H-NAPAPUHOG U UX UZOMEPUIAYUL 8 MAICENOU YACTU OUZETLHO20 MONIUBA 8
npoyecce euOpoOHUCHKY. Dmu NPOYeccvl NPOMEKAm Ha CReyuaibHo paspabomannoi komnanuei « HAIHUA
INDUSTRY GROUP» xamanumuueckou cucmeme 2uOpOOYUCHKU C YyHKYuUell obniecueHusi PpakyuoHHo2o cocmaed.
Appexmusnocms dannozo nooxoda noomaeepaicoena 8 xooe onvlMHO20 npobeza.

KarwueBrble coBa: nepsuunasn nepepabomxa negpmu, cgemuvie HepmenpooyKkmol,

ouzenvroe monaueo, eu()poouucmka, Kamaauzamopbo.
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Yield of light petroleum products at CDU Units beyond the potential.

Developing the production process innovation

It is proposed to increase the yield of light petroleum products at the AVT (atmospheric vacuum pipestill) units beyond
the potential by weighting the 95% boiling point of diesel fuel from 360 °C (GOST requirement) to 378 °C. Further,



the fractional composition is lightened by the hydrogenation of aromatic compounds, selective hydrocracking of
long-chain n-paraffins and their isomerization in the heavy part of diesel fuel in the hydrotreatment process. These
processes take place on a specially developed "HAIHUA INDUSTRY GROUP™ catalytic hydrotreatment system with a
function of lightening the fractional composition. The effectiveness of this approach has been confirmed during a test
run.

Key words: primary oil refining, light oil products, diesel fuel, hydrotreatment, catalyzer.
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Bopbo6a ¢ koppo3ueii B ITAO «CaaBuedp1s-SAHOC

B cmamwe paccmampusaiomes munuunvie 610bl KOPPOSUOHHBIX NOBPEIHCOCHUL MEMATNA 000PYO08aANUs U
mpybonposodos HII3, onucanvl meponpuamus no 3awjume o60py008anus Om KOppo3uu u Memoosbl KOHMpPOJis
ckopocmu koppo3uu. Ilpednoscenvl nepcnexmugHsie HANPAGIeHUs: 8 00IACTIU MOHUMOPUHEA KOPPO3UU.

KaroueBsble cioBa: Koppo3us, XUMUKO-MEXHOLO02UYECKAsL 3auUma, Memoo 2NeKmpuiecko2o COnpomueIeHus,
VALMPA38YKOBOU MOHUMOPUHE KOPPO3UU, MEXHUYECKOEe 0OCIYICUBAHUE U PEMOHM 000PYO08AHUS,
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Corrosion Control at Slavneft-YANOS PJSC

This paper reviews typical types of corrosion damages of refinery equipment and pipelines, and describes measures
to protect equipment from corrosion as well as corrosion speed control methods. Perspective activity directions

in the field of corrosion monitoring are suggested.

Key words: corrosion, chemical and technological protection, method of electrical resistance, ultrasonic monitoring

of corrosion, maintenance and repair of equipment, light organic acids, artificial intelligence.
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Fischer—Tropsch Co-Catalysts Supported on Mesoporous MCM-41

We compared four Fischer—Tropsch catalysts containing 15 mass % cobalt supported on ordered MCM-41
mesoporous silica samples differing in the procedure for introducing the acidic component: 1) an additive-free

system (Co/MCM-41), 2) mechanical mixtures of MCM-41 with natural halloysite aluminosilicate nanotubes



(Co/MCM-41+HNT), 3) with alumina (Co/MCM-41+Al203), and 4) a composite, in which MCM-41 was grown on
the surface of halloysite nanotubes (Co/MCM-41/HNT). The supports and catalysts were characterized by x-ray
diffraction, low-temperature nitrogen adsorption, temperature-programmed reduction with hydrogen, and
transmission electron microscopy. The CosO4 crystallite diameters (4.9-8.0 nm) and cobalt dispersion (4.2-6.8%)
were determined using the Scherrer equation. The governing parameter was shown to be not the dispersion as such
but rather its combination with reducibility. Cobalt was found more highly dispersed in the silica- and
halloysite-containing systems (D = 6.5-6.8%) yet strongly bound to silica and reduced only above 735°C, while
alumina weakens this interaction (permitting reduction at 688°C) with moderate particle growth (D = 4.2%).
Following this preliminary screening, only Co/MCM-41+A,03 was subjected to further catalytic testing, which
showed 13.5% CO conversion, C5+ selectivity of 76.9%, and minimum methane yield of 13.6%.

Keywords: Fischer—Tropsch synthesis, cobalt catalysis, mesoporous MCM-41, halloysite, aluminosilicate nanotubes,

bifunctional catalysts, diesel fraction, cobalt reducibility.
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Effect of Syngas Composition on Alcohol Synthesis over

an Fe-K-V/Chitosan-Derived Carbon Catalyst

This study investigates the effect of feed composition (CO/Hz, CO2/Hz, and CO/CO2 /Hz) on the catalytic properties
of an Fe-K-V catalyst supported on a chitosan-derived carbon matrix in the synthesis of aliphatic alcohols. The
highest CO conversion, up to 98.3%, was achieved with the CO/H: feed, whereas the maximum alcohol selectivity of
23-25% was obtained when CO and CO2 were co-fed. At 280°C, the mass fraction of alcohols in the hydrocarbon
phase reached 24.2 wt% with the CO/CO:2 /H2 feed, more than twice the value obtained with the CO/H: feed;
alcohols up to Cis were identified among the reaction products. Fourier-transform infrared spectroscopy indicated
that thermal treatment of chitosan resulted in the formation of a nitrogen-containing carbon matrix. X-ray
diffraction analysis demonstrated that the phase composition of the iron-containing components depended on the
feed composition: [1-FesCa, FesC, [ 1-Fe, and Fe3O4 were identified after catalytic testing with the CO/CO2/H: feed.

Keywords: carbon oxide hydrogenation, oxygenates, higher alcohols, iron-based catalysts.
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Thermal Treatment of Solid Oily Industrial Waste:

Experimental Study of the Coking Process

This paper presents a laboratory study of the application of coking to a wide range of solid waste contaminated with

oils and petroleum products and generated at metallurgical plants. The results demonstrate that coking provides



effective feedstock dewatering and oil removal while producing a carbonaceous residue suitable for use in sinter
production and liguid hydrocarbons that can potentially serve as low-viscosity boiler fuel. The main process
challenges, including foaming, feedstock carryover, and the formation of stable emulsions, were identified, and
methods for their control were proposed.

Keywords: coking, oily waste, waste treatment, emulsions, foaming, boiler fuel, sinter feedstock.
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Adsorption of Lead lons on Modified Adsorbents Derived from Sunflower Heads

Results are given for a study of the modification of de-seeded sunflower heads used in the production of adsorbent
materials for the removal of lead ions from aqueous solutions. The raw material was subjected to thermal, chemical,
thermochemical, and steam-gas activation, as well as sequential steam-gas and chemical activation. All the
modification methods studied increase the content of oxygen-containing functional groups in comparison with the
starting raw material. Chemical, thermochemical, and combined steam-gas and chemical activation provided for
predominance of carboxyl over hydroxyl groups. The maximum adsorption capacity (24.7 mg/g) was achieved for
the sample obtained by consecutive steam-gas and chemical activation. Scanning electron microscopy was used to
show that the modified samples have a well-developed surface and mesopores with diameter about 1 mm not found in
the starting raw material. The lead ion adsorption by the starting sample is described by the Freundlich model, while
the Langmuir model is characteristic for the modified adsorbents, indicating different interaction mechanisms. Thus,
sunflower heads can serve as a useful raw material source for obtaining adsorbents, while combined activation
provided for the most efficient lead ion adsorption.

Keywords: sunflower heads, modification, adsorption, lead, SEM, Langmuir equation.

A. G. Safiulinal &, 1. Sh. Khusnutdinov'?, D. N. Khairullina!, R. R. Zabbarov?,

I. N. Goncharova?, S. I. Khusnutdinov?, K. F. Khasanov!

! Kazan National Research Technological University;

2 Tatarstan Academy of Sciences, Kazan;

3 LLC “ServisNefteProject”, Kazan.

aliyahanova@mail.ru

Current Industrial Technologies for the Treatment and Recovery

of Solid Oily Waste from Petrochemical and Metallurgical Industries

This article reviews current industrial technologies for the treatment and recovery of solid oily waste generated in
large volumes by petrochemical, metallurgical, and machine-building enterprises. An extended classification of
treatment methods is presented in detail, including physical (landfilling, separation, agglomeration, extraction, and
filtration), thermal (drying, incineration in various types of furnaces, pyrolysis, gasification, thermal cracking, and

plasma treatment), chemical (solidification), biological (bioremediation and vermiculture), and combined methods.



The advantages and limitations of these methods are discussed in terms of energy efficiency, environmental risks,
hydrocarbon recovery, and capital and operating costs. Emerging technologies in this field are outlined, and the
potential of combined treatment approaches to maximize the recovery of secondary resources while minimizing
environmental impact is discussed.

Keywords: solid oily waste, classification of treatment methods, waste treatment and recovery, emerging treatment

technologies.
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Modern Approaches to Controlling Petroleum System Properties in Heavy Feedstock Processing

This review systematizes current concepts of crude oils and petroleum products as petroleum disperse systems,
together with approaches to the targeted control of their structural state in the processing of heavy petroleum
feedstocks and manufacture of bituminous materials. The causes and manifestations of non-additive changes in
properties during blending of crude oils, intermediate streams, and finished products are examined, along with the
problem of component incompatibility and the methods available for assessing the stability of petroleum systems.
The review analyzes trends in the feedstock base for bitumen production, opportunities for blending off-specification
feed components, approaches to the mathematical modeling of bitumen properties, and the application of digital
technologies, including machine-learning methods, to production control. It is shown that combining the principles
of the physicochemical technology of petroleum with modern computational tools creates opportunities for
improving both the efficiency of heavy feedstock processing and the quality of the resulting products.

Keywords: petroleum disperse systems, heavy petroleum feedstock, crude oil incompatibility, blending; petroleum
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Research on Oil Demand Prediction and Purchase Intention under the Dual Carbon Targe

Aiming at the problems of low prediction accuracy, poor adaptability to complex factors, and insufficient integration
of purchase intention factors in traditional oil demand prediction methods, this study proposes an oil demand
prediction model based on Convolutional Neural Network (CNN), and integrates the dual carbon policy factors,
economic indicators, and market purchase intention characteristics to construct a comprehensive research
framework. The influencing factors of oil demand and purchase intention under the dual carbon target are
systematically analyzed, including economic growth, industrial structure adjustment, dual carbon policy intensity,
energy substitution effect, and consumer purchase preference. CNN model is optimized by improving the network
structure, adjusting the convolution kernel size, and introducing the dropout mechanism to avoid overfitting, so as to
realize the accurate prediction of oil demand. At the same time, the Logit model is used to analyze the influe ncing
factors of purchase intention, and the interaction mechanism between purchase intention and oil demand is explored.

Taking China’s oil market as an example, the simulation experiment is carried out by using the data from 2005 to



2024. The experimental results show that the proposed CNN prediction model has higher prediction accuracy than
the traditional LSTM, BP neural network, and ARIMA models, with the mean absolute error (MAE) reduced by
18.3-32.7% and the root mean square error (RMSE) reduced by 20.1-35.4%. The research results can provide
important theoretical support and practical reference for energy management departments, oil enterprises, and
related institutions to formulate low-carbon energy policies, optimize oil supply chain management, and guide
rational purchase behavior. This study enriches the research on oil demand prediction under the dual carbon target,
and provides a new method and idea for the integration of deep learning models and purchase intention analysis in
the energy field.

Keywords: dual carbon target, oil demand prediction, purchase intention, CNN model, simulation experiment, energy

transformation.
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Research on Oil Demand Prediction and Purchase Intention

under the Dual Carbon Target

Aiming at the problems of low prediction accuracy, poor adaptability to complex factors, and insufficient integration
of purchase intention factors in traditional oil demand prediction methods, this study proposes an oil demand
prediction model based on Convolutional Neural Network (CNN), and integrates the dual carbon policy factors,
economic indicators, and market purchase intention characteristics to construct a comprehensive research
framework. The influencing factors of oil demand and purchase intention under the dual carbon target are
systematically analyzed, including economic growth, industrial structure adjustment, dual carbon policy intensity,
energy substitution effect, and consumer purchase preference. CNN model is optimized by improving the network
structure, adjusting the convolution kernel size, and introducing the dropout mechanism to avoid overfitting, so as to
realize the accurate prediction of oil demand. At the same time, the Logit model is used to analyze the influencing
factors of purchase intention, and the interaction mechanism between purchase intention and oil demand is explored.
Taking China’s oil market as an example, the simulation experiment is carried out by using the data from 2005 to
2024. The experimental results show that the proposed CNN prediction model has higher prediction accuracy than
the traditional LSTM, BP neural network, and ARIMA models, with the mean absolute error (MAE) reduced by
18.3-32.7% and the root mean square error (RMSE) reduced by 20.1-35.4%. The research results can provide
important theoretical support and practical reference for energy management departments, oil enterprises, and
related institutions to formulate low-carbon energy policies, optimize oil supply chain management, and guide
rational purchase behavior. This study enriches the research on oil demand prediction under the dual carbon target,
and provides a new method and idea for the integration of deep learning models and purchase intention analysis in
the energy field.

Keywords: dual carbon target, oil demand prediction, purchase intention, CNN model, simulation experiment, energy

transformation.
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Applications and Development Trends of Electrochemical Treatment

on Oily Wastewater

Oily wastewater, characterized by its complex composition and high degree of emulsification, is often difficult to
treat effectively and meet discharge standards using conventional methods. Electrochemical technology has emerged
as a research hotspot and key solution for treating various types of oily wastewater, owing to its high efficiency,
controllability, minimal chemical consumption, and potential for resource recovery. This paper systematically
reviews the current applications of electrochemical and its hybrid processes in treating typical oily wastewaters,
including produced water from oil and gas fields, refinery effluents, shale oil wastewater, and ship-generated bilge
water. Research indicates that, tailored to the specific water quality characteristics of different sources, optimizing
the electric field configuration and integrating it with electrocoagulation/electroflotation /electrocatalytic oxidation,
or coupling it with ultrasound, membrane separation, or microbial fuel cells (MFC), can significantly enhance the
removal efficiency of oil, ammonia nitrogen, and refractory organic pollutants. This technology not only achieves
deep purification and water reuse but also enables concurrent recovery of oil-phase resources while reducing sludge
production and operational costs. In the future, electrochemical technology will evolve towards being more efficient,
low-energy, green, and intelligent, providing a sustainable solution for oily wastewater treatment.

Keywords: electrochemistry, oilfield oily wastewater, refinery wastewater, shale oil wastewater, ship oily
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Comparative analysis and application research

on dynamic analysis methods for different types of oil reservoirs

Different types of reservoir dynamic analysis methods have varying dynamic analysis contents and focuses. This
paper analyzes the dynamic analysis contents and focuses of three different types of analysis methods based on
object, time, and development stage, and studies their application situations. The study finds that from the object
dimension, single-well dynamic analysis focuses on wellbore conditions and near-wellbore zone characteristics
evaluation. From the time dimension, short-term analysis focuses on production anomaly diagnosis and treatment,
mid-term analysis focuses on the evaluation of development plan implementation effects, and long-term analysis
focuses on reservoir characteristics understanding and development strategy adjustment. From the development
stage dimension, the early stage focuses on reservoir understanding and development mode optimization, the
mid-term stage focuses on water injection effect evaluation and measure optimization, and the later stage focuses

on tapping the potential of remaining oil and enhancing oil recovery technology application. The conclusions of



this paper are helpful for achieving the goal of fine reservoir description and efficient development through the
organic combination of multi-dimensional dynamic analysis methods.

Keywords: multidimensional perspective, oil reservoir, dynamic analysis, analytical method, applied research.
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Research on the Transportation Mode of Mountain Machinery

Based on Laser Terrain Point Cloud

At present, in the maintenance and repair of oil and gas pipelines in the complex mountainous environment of
Southwest China, there are practical problems such as difficulty in screening large-scale machinery and equipment
transportation modes and low efficiency. In order to quickly optimize the transportation mode of mountain
machinery and equipment and improve the efficiency of pipeline repair, this paper proposes a planning method of
transportation mode of machinery and equipment based on laser terrain point cloud data. Firstly, the
three-dimensional point cloud data of the working belt is obtained based on the laser radar. On this basis, a linear
domain terrain parameter estimation algorithm is proposed. The algorithm extracts the key terrain characteristic
parameters such as longitudinal slope, transverse slope and obstacle distribution of the working belt through the
steps of linear region segmentation, sub-linear region segmentation and mesh generation. Furthermore, the terrain
parameters are combined with the artificially perceived working condition parameters, and the traversal analysis
and multi-objective screening of various candidate transportation modes are carried out to determine the mountain
machine transportation scheme. The corresponding construction guidance parameters are generated for the
transportation modes that need on-site construction such as climbing plough and light rail. The application shows
that this method can effectively identify topographic features such as slope and obstacle points, provide scientific
planning scheme and quantitative construction basis for the transportation of pipeline repair equipment in complex
mountainous areas of southwest China, and significantly improve the safety, rationality and repair response
efficiency of hoist transportation.

Keywords: Mountain machinery, laser radar, terrain point cloud, mode of transport, characteristic parameter

estimation algorithm.
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A Data-Physical Model Fusion Framework for Oil Pipeline

Leakage Detection, Localization and Simulation

As critical infrastructure for oil and gas transportation, the safe operation of oil pipelines is crucial. Therefore,
reliable real-time leak detection is essential, but traditional periodic inspections and alarm systems based on simple

thresholds have encountered challenges. This study presented a systematic investigation of a data-physical model



fusion framework for oil pipeline leak detection, localization and simulation. The framework integrated data
preprocessing and filtering, leak detection, and leakage localization based on negative pressure wave propagation.
An “estimation-simulation” two-stage paradigm was introduced, which enabled leakage characteristic estimation
and leakage simulation of the entire process from pre-leak state to leakage occurrence, development and to post-leak
state. A systematic analysis and full-process verification was carried out based on a hypothetical pipeline section.
The results indicated a relative deviation of 0.03% in leak detection time, and a relative deviation of 5.05% in
leakage localization. It was concluded that the fusion of data-driven perception and physical model cognition offered
a viable technical approach for the development of intelligent leakage detection in oil pipelines.

Keywords: oil pipeline, leak detection, leakage localization, data-physical model fusion, framework.
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Investigation of the Non-Equilibrium Development Mechanism

of Near Saturated Condensate Gas and Volatile Oil in Fractured Buried Hill Reservoir

In this work, the non-equilibrium depletion experiments under different depletion rates were carried out in the upper
condensate gas and the lower volatile oil of the buried hill reservoir through the long core experiments, and the
effects of different depletion rates on the recovery of condensate oil and volatile oil were investigated. The effective
range of non-equilibrium effect and reasonable non-equilibrium depletion rate are clarified, and the influence of
different permeability on the retrograde condensation damage degree during the depletion process is revealed. The
results show that the production dynamics of condensate gas and volatile oil in buried hill reservoir present obvious
dual medium characteristics, the fluid in fracture is the main contribution to production, and that in the matrix pore
can only be heavy supplied at the late stage of depletion process under large pressure difference; the larger
non-equilibrium depletion rate, the higher condensate oil recovery, however, the non-equilibrium effect has an
effective range, the increase of condensate oil recovery is not obvious when the depletion rate is more than 10
MPa/h, large depletion rate may lead to the early retrograde condensation phenomenon in the far well area,
moreover, increasing the depletion rate can make the volatile oil degassing speed slows down, the bubble flow
phenomenon early occurs in the reservoir; the degree of retrograde condensation damage is negatively correlated
with the core permeability, and the degree of retrograde condensation damage is increased significantly before the
condensate oil reaches critical flow saturation, and the lower permeability, the earlier retrograde condensation
damage reaches the maximum value. Therefore, considering the reservoir edge and bottom water situation,
reasonably increasing the development speed will obtain higher recovery of condensate oil and volatile oil.
Keywords: fractured buried hill reservoir, condensate gas, volatile oil, non-equilibrium depletion, long core

experiments.



Songze Han'?, Kun Zhang'? =, Yanhua Lin®, Jialu Li* Hulin Niu®, Zhenxue Jiang®, Yan Song®’,

Chengzao Jia’8, Shu Jiang®, Xuejiao Yuan®, Yuanyuan Wang'®

! State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Southwest Petroleum University, Chengdu,
Sichuan, China;

2 School of Geoscience and Technology, Southwest Petroleum University, Chengdu, Sichuan, China;

3 Oil and Gas Survey, China Geological Survey, Beijing, China;

4 Haide college, Ocean University of China, Qingdao, China;

® International Company of China Petroleum Logging Company, CNPC, Beijing, China;

6 State Key Laboratory of Petroleum Resources and Engineering, China University of Petroleum, Beijing, China;

" Research Institute of Petroleum Exploration and Development, Beijing, China;

8 China National Petroleum Corporation Limited, Beijing, China;

® Shengli Oilfield Production Plant of SINOPEC Shengli Qilfield Company, Dongying, Shandong, China;

10 No.1 Gas Production Plant of PetroChina Qinghai Oilfield Company, Golmud, Qinghai, China.
shandongzhangkun@126.com, 506801981@qq.com

Study on Pore Characteristics of Hydrocarbon Occurrence

in Continental Shale with Medium-High Maturity

In order to accurately and quantitatively characterize the pore space where the continental shale oil in different
types of lithofacies occurs, we sampled the rock cores from the Middle Jurassic Lianggaoshan Formation in the
southeastern Sichuan Basin of the Upper Yangtze Area. Results show significant differences in pore space
characteristics for the occurrence of shale oil in different types of lithofacies. In organic-rich mixed and clayey
mudstones with the highest TOC content, the free shale oil, occupying the largest reservoir space, mainly occurs in
macropores and mesopores; and the adsorbed shale oil, occupying the largest reservoir space, mainly occurs in
mesopores. In the organic-bearing clayey mudstone, the free shale oil takes a larger reservoir space and mainly
occurs in macropores, followed by mesopores; and the adsorbed one, occupying a larger reservoir space. The
organic-bearing mixed mudstone has a moderate TOC content, in which the free shale oil occupies a smaller
reservoir space and primarily occurs in mesopores, followed by macropores; and the adsorbed one, which takes
larger reservoir space, all occurs in mesopores. In the fine sandstone, the free shale oil occupies a smaller reservoir
space and is primarily occurred in mesopores; while the adsorbed one occupies a smaller reservoir space and all
occurs in mesopores.

Keywords: shale oil, continental shale, pore space, different types of lithofacies, pore volume, pore surface area.
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Pore Scale Simulation of Oil-Water Two-Phase Flow in Heterogeneous Offshore Sandstone Reservoirs



Waterflooding is a widely adopted technique in the development of sandstone oil reservoirs. A clear understanding
of the remaining oil distribution patterns is essential for subsequent enhanced oil recovery applications. Variation in
pore-throat structures and fluid flowing conditions lead to different remaining oil distribution characteristics and oil
recovery factors. This study investigates the remaining oil distribution of sandstone samples taken from an offshore
oil reservoir with different microscopic pore structures. The pore structures of different samples were quantitatively
characterized using high-resolution 3D micro-computed tomography (CT) and digital rock reconstruction
techniques, and corresponding unstructured tetrahedral mesh models were established. The volume of fluid (VOF)
method coupled with Navier-Stokes equations was adopted to simulate oil-water two-phase flow in rock samples with
different permeabilities. The effects of pore-structure heterogeneity, injection pressure, wettability, mobility ratio on
oil recovery factor were analyzed. The results indicate that heterogeneity of pore structures exerts a prominent
influence on microscopic oil recovery. Under identical conditions of water injection pressure, wettability and
mobility ratio, oil recovery factor increases significantly with the increase of the permeability. Moreover, increasing
water injection pressure, altering rock wettability from oil-wet to water-wet, and reducing the mobility ratio can
effectively enhance oil recovery (EOR). Pore structure heterogeneity has a pronounced impact on the effectiveness of
EOR strategies. Specifically, reservoirs with lower heterogeneity typically yield better oil recovery increments when
subjected to identical EOR strategy.

Keywords: digital rock, pore structure heterogeneity, pore scale simulation, oil-water two-phase flow, oil recovery

efficiency.
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Intelligent Optimization of Drilling Fluid Parameters

Based on Improved Particle Swarm Optimization

Proper drilling fluid parameters are critical to safe and efficient oil and gas drilling operations, yet traditional
empirical design methods struggle to achieve global optimal solutions for multi-parameter coupled optimization, and
existing intelligent optimization studies rarely focus on the intrinsic rheological parameters of drilling fluids. This
study developed a hybrid Particle Swarm Optimization-Simulated Annealing model for the intelligent optimization of
key drilling fluid parameters. Based on over 300,000 field drilling datasets, six parameters (apparent viscosity,
density, API fluid loss, HTHP fluid loss, final gel strength, and yield point) were selected as decision variables via
the maximum relevance and minimum redundancy algorithm. The hybrid model integrated the Metropolis criterion
of SA into the particle update strategy of PSO, with a weighted fitness function constructed to maximize daily drilling
footage and Rate of Penetration (ROP). Convergence analysis over 100 iterations shows the model has superior
stability with a standard deviation of 0.002. Experimental data indicate that daily drilling footage increases from
76.77 m/d to 93.32 m/d and ROP from 8.89 m/h to 10.36 m/h, outperforming standalone PSO and SA algorithms.
This hybrid approach effectively balances convergence efficiency and global optimization accuracy, providing a
reliable data-driven paradigm for intelligent drilling fluid design.

Keywords: particle swarm optimization, simulated annealing, drilling fluid, parameter optimization, digital model.
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Study on Pore Fluid Chemical Characteristics and Seepage Mechanism

of Unconventional Oil and Gas Reservoirs

To clarify the coupling relationship between pore fluid chemical characteristics and microscopic seepage
mechanism of unconventional reservoirs, this paper takes typical tight sandstone, continental shale and
low-permeability carbonate unconventional reservoirs in the Ordos Basin as research objects. The results show that
the formation water of unconventional oil and gas reservoirs in the study area is dominated by CaCl. water type with
high total dissolved solids and weak acidic environment. The main cations are Na* and Ca?*, and the dominant
anion is CI~. Mineral dissolution, clay mineral hydration expansion and ion exchange induced by fluid chemical
reactions are the key causes of pore throat heterogeneity enhancement and permeability damage. Under formation
water salinity of 25000-35000 mg/L, the critical seepage pressure gradient of tight sandstone reservoir ranges from
0.032 to 0.045 MPa/m, and the seepage compliance coefficient decreases by 28.6-35.2% compared with pure
hydrocarbon fluid. lon exchange between fluid and clay minerals changes the Zeta potential of rock surface,
increases the boundary layer thickness by 15.3-22.7%, and significantly restricts hydrocarbon migration in
microscopic nanopores. This study systematically reveals the microscopic seepage control mechanism of pore fluid
chemical characteristics from the perspective of fluid geochemistry, and provides theoretical basis and technical
reference for efficient development, water injection optimization and fracturing fluid formulation design of similar
unconventional oil and gas reservoirs.

Keywords: unconventional oil and gas reservoir, pore fluid, chemical characteristics, fluid—rock interaction, seepage
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Research on Comprehensive Pressure Assessment Method

for Free-Spanning Subsea Pipelines Based on Multi-Source Data Fusion

and Three-Dimensional Modeling

Taking a certain offshore section of the China-Myanmar oil and gas pipeline as an example, high-precision data on
seabed topography, geomorphology, pipeline spatial positioning, and free-spanning status were acquired through
synchronized shipborne surveys using multi-beam echo sounding, side-scan sonar, and sub-bottom profiler systems.

A refined three-dimensional geometric model incorporating realistic seabed topography, three-dimensional pipeline



spatial curves, and free-spanning morphology was innovatively constructed. Based on this model, a comprehensive
pressure calculation framework was established, accounting for the combined effects of hydrostatic pressure, ocean
current dynamic pressure, internal pressure, thermal stress, and bending stress. The precise directions and points of
application for each load were determined through three-dimensional spatial vector calculations. Combined with
pipeline properties and design parameters, a quantitative analysis of combined stresses under three-dimensional
spatial conditions was conducted for an identified 11 m free span. The calculation results demonstrate that the
comprehensive equivalent stress, accounting for pipeline spatial curvature and localized scour topography, reaches
144.8 MPa, which exceeds the allowable stress under current operating conditions, indicating insufficient structural
safety reserve. The three-dimensional modeling and coupled calculation method established in this paper achieves a
leap from “two-dimensional simplified analysis” to “three-dimensional spatial accurate assessment,” significantly
improving the accuracy and reliability of free span risk assessment for subsea pipelines, thereby providing a novel
technical approach for precise pipeline maintenance and safety decision-making.

Keywords: subsea pipeline, multi-source data fusion, three-dimensional modeling, free span identification,
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Spatiotemporal Evolution and Petroleum System Model of Tectonically Controlled Clastic Reservoirs

The Tahe Oilfield hosts Triassic thin-sand clastic reservoirs formed under strong tectonic inheritance, multi-phase
deformation, and staged hydrocarbon charging. To resolve imaging and prediction challenges, we integrate
fit-for-purpose 3D  seismic processing (micro-log—constrained statics, amplitude-preserving denoising,
deconvolution with spectrum extension, anisotropic velocity modeling, and pre-stack TTI depth migration) with
map-section—consistent interpretation, thin-bed forward modeling, facies-controlled inversion, pre/post-stack fluid
detection, and well-seismic calibration. The results clarify the spatiotemporal evolution of the system: Indosinian—
Yanshanian—-Himalayan structural stages produced X-type conjugate shears, en-echelon normal faults, and
salt-related deformation that partition thin-sand fairways (SQ2-SQ6) and govern seal continuity. We identify a
hierarchical seal framework and evidence for multi-episode charging that together explain observed vertical/lateral
pay patterns. On this basis we build a petroleum system model that couples source kitchens, fault-assisted ste pwise
versus blanket-like migration, trap formation/preservation, and risk levers (caprock integrity, small-fault sealing,
and reactivation history). Application in the S41-T903A4 area yields improved thin-sand detectability, coherent
closure geometry, and a ranked target set validated by plan—profile consistency and fluid indicators. The model
provides deployable rules for exploration and appraisal in tectonically segmented clastic plays across Tahe and
analogous basins.

Keywords: Tahe Oilfield, triassic thin-sand bodies, re-stack TTI depth migration, facies-controlled inversion,

petroleum system model.
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Characterization of Pore Structure and Fluid Mobility in Tight Sandstones Using Fractal Theory

The pore structure, fluid mobility and its controlling factors of the tight sandstone reservoir of the Xujiahe
Formation in Tianfu area were studied by various experimental analyses and fractal theory. The results show that:
The reservoir of the Xu 4 member in the researching area is mainly lithic feldspar sandstone, and feldspar dissolved
pores and a small amount of residual intergranular pores are developed. The pore structure of Xu 4 member is
divided into three types. The pore throat size of type | pore structure is larger, the connectivity and sorting are
better, the fractal dimension is small, the fluid mobility is strong. The pore throat radius of type Il is small and the
pore throat sorting is poor. The average movable fluid porosity and saturation are 1.13 % and 14.3 %. The pore
throat radius of type Ill is small, the pore throat structure is the most complex, and the fluid mobility is the worst.
The sandstone formed under strong hydrodynamic conditions has coarser grain size, physical properties and
stronger fluid mobility. Sandstone with high quartz content, low calcite and clay mineral content has better pore
structure and fluid mobility. The higher the chlorite content, the better fluid mobility of the reservoir.
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Tectonic Characteristics and Evolution of the Caledonian Extensional Fault Systems

on the Southern Slope of an Intra-Cratonic Paleo-Uplift

By leveraging advanced 3D seismic data, this study conducted a detailed analysis of the geometries and structural
properties of the major fault zones on the southern slope. These zones are characterized as normal fault systems,
exhibiting segmented, arc-shaped traces connected by relay structures that reflect non-coplanar fault segment
arrangements. The tectonic activity of these fault systems developed in two distinct phases. During the Middle to
Late Cambrian, extensional faulting began, forming high-angle normal faults that caused significant dislocation of
the Sinian and Cambrian strata. In the second phase, during Feixianguan Formation deposition, parts of these faults
were reactivated along pre-existing fault surfaces, evolving into extensional fault-propagating folds. Above the fault
tips, Permian to Lower Triassic strata were primarily subjected to shear deformation, indicating secondary tectonic
adjustments. Structural restorations using 2D and 3D seismic data highlight a strong correlation between the
normal fault system’s formation and the uplift of the central paleo-uplift. The fault orientations consistently align

with the paleo-uplift’s strike, and the arc-shaped fault traces conform to the uplift margins. These findings suggest



that vertical uplift of the central paleo-uplift during the early Caledonian induced normal faulting, driving
substantial structural changes. The combination of fault-controlled migration pathways, effective seals, and
post-Caledonian tectonic stability enabled long-term preservation of hydrocarbons, ultimately shaping the present
enrichment pattern of Cambrian reservoirs in the southern slope of the Central Uplift.

Keywords: Central Sichuan paleo-uplift, propagating normal fault, paleo-uplift and normal fault system.
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Control of Formation Pressure on the Productivity

in Tight-Sandstone Gas Pools and Seismic Prediction Method

Formation pressure is a key indicator for predicting unconventional hydrocarbon resources such as tight sandstone
gas and shale gas. The technical difficulty of predicting formation pressure and coefficients is the key to limiting the
development of tight-sandstone gas in Sichuan Basin. This study proposes three sand body architectures based on
the filling styles within the channels, along with the differences in sand and mud combinations and particle size
distributions. Three levels of faults have been identified. The J1 Fault connects the source rocks, resulting in a
widespread distribution of high pressure conditions. Pressure gradually decreases with distance from the J1 Fault.
River-channel sand bodies are widely distributed and exhibit high porosity, providing ample reservoir space for the
accumulation of natural gas under relatively high pressure conditions. The results indicate that the fault level and
sand body architecture control the formation pressure of tight-sandstone gas pools. This study utilized the Eaton
method and big data Al techniques to predict formation pressure, comparing the advantages and disadvantages of
each method. The predictions from the Eaton method and the effective stress method are consistently higher without
any notable pattern. In contrast, the predictions generated by the Al method align more closely with the drilling
data. The effective stress method produces a concentrated range of values, making it difficult to capture lateral
variations in detail. In the eastern part of the study area, the Al method better aligns with geological interpretations.

Keywords: formation pressure, tight sandstone, seismic prediction, Al method, productivity.
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Research on the Identification Method of Microscopic Physical Characteristics of Fuel

and Adaptive Investigation Techniques

This paper systematically summarizes the performance boundaries of conventional detection approaches for blended
fuel-oil specimens. Gas chromatography-mass spectrometry (GC-MS) is adopted as the core micro-identification
tool. A total of 12 groups of representative oil samples covering base fuel oil components and multi-component

blended specimens with variable mixing ratios are prepared for systematic testing. Through quantitative processing



of chromatographic fingerprint data, distribution rules of n-alkanes, isoprenoid hydrocarbons, polycyclic aromatic
hydrocarbons and characteristic heteroatomic compounds are analyzed. Twelve tables are arranged to demonstrate
experimental parameters, routine physical-chemical test results, component statistical data, fingerprint
characteristic-peak information and comparative discrimination indexes. On this basis, a multi-dimensional
micro-identification workflow for oil samples oriented to investigation-related technical requirements is constructed.
The study reveals that macroscopic physical-chemical indexes alone cannot fully characterize compositional
distinctions of blended oil samples. Characteristic fingerprint features obtained by GC-MS, including n-alkane
envelope distribution, biomarker-ratio parameters and relative abundance of polycyclic aromatic hydrocarbons, can
serve as stable discrimination markers. The established technical workflow provides reliable technical support for
fine identification and source correlation of complex unknown oil samples for investigation-oriented technical
applications. It can better adapt to the practical needs of various investigative-technique businesses for fine
discrimination of unknown oil samples.

Keywords: fuel oil, blending, GC-MS fingerprint, conventional physical-chemical detection, micro-identification,

investigation-related technique, hydrocarbon composition.
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A Deep Neural Network-Based Surrogate Model

for Numerical Simulation Of Functional Water Flooding

This paper proposes an improved Convolutional Neural Network (CNN) model integrating attention mechanism for
oil energy demand forecasting. First, a multi-dimensional feature index system is constructed from four dimensions:
low-carbon constraint, green economic Security, macroeconomic operation, and energy market dynamics. Then, the
traditional CNN is improved by introducing a channel attention mechanism to enhance the model’s ability to extract
key feature information. Finally, based on the global oil market data from 2000 to 2024, simulation experiments are
carried out to compare the proposed model with traditional forecasting models such as BP neural network, support
vector regression (SVR), and standard CNN. The results show that the improved CNN model has higher forecasting
accuracy, with the mean absolute percentage error (MAPE) reduced by 3.21-8.76% compared with the comparison
models. It can effectively capture the dynamic changes of oil demand under the dual goals, providing a reliable
decision-making basis for energy security guarantee and low-carbon transition planning. The research also reveals
that carbon emission intensity, renewable energy penetration rate, and petrochemical industry development level are
the key factors affecting oil demand under the dual goals.

Keywords: deep learning, surrogate modeling, reservoir simulation, functional water drive, enhanced oil recovery,

uncertainty quantification.
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Analysis of Composite Oil Repelling System in Terms of Enhanced Oil Recovery

Ordos Basin is one of the important oil and gas-bearing basins in China, with complex geological conditions, and
the main oil reservoirs are dominated by low-permeability-tight sandstone, which are characterized by poor
reservoir physical properties, strong non-homogeneity, and insufficient natural energy, etc. In this paper, we
developed a binary composite oil driving system and evaluated the comprehensive performance of the system
through indoor experiments. In this paper, a binary composite oil repellent system was developed, and the
comprehensive performance of the repellent system was evaluated by indoor experiments. The results show that: the
binary composite oil repellent system has strong temperature resistance, after aging at 115°C, the viscosity retention
rate of the system can still reach more than 90%, and the interfacial tension can still reach 10 mN/m order of
magnitude; when the mineralization degree is greater than 100000 mg/L, the system can still maintain high viscosity
and low interfacial tension, the system has good long-term aging stability, and it has good stability under the
conditions of reservoir temperature and mineralization. The system has good long-term aging stability, the viscosity
retention rate is above 85% after aging for 60d under the condition of temperature and mineralization, and the
interfacial tension is always maintained in the range of 10 mN/m; the oil repellent system can still maintain high
viscosity and low interfacial tension after adsorption for 6 times under the condition of stratum, and it has good
antisorption performance, and it has achieved good results in the field application.

Keywords: binary composite drive, emulsification performance, adsorption performance, oil driving performance,

enhanced recovery.
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Multidimensional Modeling and Analysis of Qil-Related

Regional Economic Disparities Based on an Improved Convolutional

Neural Network in the Context of Green Economy

This paper proposes an improved Convolutional Neural Network (CNN) model integrating attention mechanism for
oil energy demand forecasting. First, a multi-dimensional feature index system is constructed from four dimensions:
low-carbon constraint, green economic security, macroeconomic operation, and energy market dynamics. Then, the

traditional CNN is improved by introducing a channel attention mechanism to enhance the model’s ability to extract



key feature information. Finally, based on the global oil market data from 2000 to 2024, simulation experiments are
carried out to compare the proposed model with traditional forecasting models such as BP neural network, support
vector regression (SVR), and standard CNN. The results show that the improved CNN model has higher forecasting
accuracy, with the mean absolute percentage error (MAPE) reduced by 3.21-8.76% compared with the comparison
models. It can effectively capture the dynamic changes of oil demand under the dual goals, providing a reliable
decision-making basis for energy security guarantee and low-carbon transition planning. The research also reveals
that carbon emission intensity, renewable energy penetration rate, and petrochemical industry development level are
the key factors affecting oil demand under the dual goals. The analysis further reveals that oil-related regional
economic disparities, reflected in uneven GDP growth, industrialization, urbanization and oil import dependence
across economies, shape divergent oil demand trajectories and call for differentiated regional energy policies.
Keywords: low-carbon constraint, green economic security, oil energy demand forecasting, improved CNN,

multi-dimensional feature modeling, regional economic disparities.
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