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E. B. Jlopowesa’, A. A. Hapeamkun', E. B. Kpaeeu', II. M. Tiokununa', M. A. @aiisymounoé’, P. E. Conosves’
'AO «CpenHeBOmKCKHI HayYHO-HUCCIIEN0BATENLCKAN HHCTUTYT 110 HeTenepepaboTke», T. HOBOKyHOBIIIEBCK,
MIAO «HK «PocHepTh»

doroshevaev(@sni.rosneft.ru

OnbIT 0o0naropa:kuBannsa ¢gpaknmii 6eH3NHA KATAJINTHYECKOT0 KPEKMHTA ¢ HEJbI YBeJIUYeHHs TPOU3BOICTBA
BbICOKOOKTAHOBBIX ABTOMOOMJIBLHBIX 0€H3MHOB

B pabome onucan onvim nepepabomxu benzuna kamanumuieckoeo kpexunea (bKK) na umerowuxcs ycmanoskax
emopuunoil nepepabomxu Kyiibviuesckozo HII3 6 ycrosusx sxcnopmuvix oepanudenuil. Iloxazanvl ocHogHble
KaYeCcmeeHHble XapaKmepucmuky Culpbs U NPOOYKIMOS, a maKice napamempsbl MmexXHOL02UYeCK020 Percuma
euopooyucmru BKK. Komniexc mexnonocuyeckux peulenutl no360U1 Y8eaudums 3a2py3Ky YCmaHo60K
KAmanumu4ecko2o pugopmunea u uzomepuzayuu, npedocmasud OONOIHUMENbHbIN 00beM Colpbsl 0TIl HPOU3BOOCMEA
6bICOKOIKOLOCUYHBIX ABMOMOOUTHHBIX DEHIUHOB.

KioueBble cioBa: Oen3un Kamaiumuyecko2o KpekuHaa, 2UOpooYUCmKa 6eH3uH08 Kamaiumuyecko2o Kpekuneada,
2UOpUpoBaHe oepuHo8, KAMATUMUYECKUU PUGOPMUHS, ABIMOMOOUTbHBII OEH3UH.

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

E.V. Dorosheva', A.A. Narvatkin', E.V. Kravets', P.M. Tyukilina', M.A. Faizutdinov’, R. E. Solovey’

' 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'yceitnosa, C. P. Pacynos

AszepOaiimkanckuii ['ocyaapcTBeHHBII YHHBEPCUTET HEPTU M MIPOMBIILIICHHOCTH, T. baky, A3epOaiimkan
elvira_huseynova@mail.ru

O rpynmnoBoM yrjieBoJ10pOiHOM COCTAaBe KUAKUX NPOIYKTOB KATAJUTHYECKOI0

OKCHMKPEKHHIa BAKYYMHOI'0 Ia30iiis

H3yueno enusanue memnepamypol, NpoOOIHCUMENTbHOCU NPOYeccd, CIMeneHy OKUCIeHUs U 8peMeHU KOHMAaKma Ha
2pynnogoll yenes000poOHblL COCTNAB HCUOKUX NPOOYKMO8 KAMAIUMUYECKO20 OKCUKPEKUH2A BAKYYMHO20 2a30UIA.
Tokaszano, umo HauboabUee gIUsAHUE HA KaYeCcmEeHH bl 2pynnosoti cocmas gpaxyuu H.xk.—195(200)°C okasvieaem

memnepamypa u epemsa KOHmaxkma, HauMenvuiee — npOdOJZJICMme]ZbHOCmb npoyecca. Ha 6b1x00 u xawecmeennwiii



cocmas ¢paxyuu 195(200)-300°C, nomumo memnepamypul u peMeHU KOHMAKmMa CyuecmeeHHoe elusHue
oKazvléaem cmenelb OKUCIEHUs. YCmano8ieHo, Ymo ycuienue JiceCmkoCmu npoyecca (8blcoKas memnepamypd,
8peMsl KOHMakma, O0abUAs NPOOOINCUMENTLHOCHIb NPOYECCa) CONPOBOAHCOAENCL 00PA308AHUEM
8bICOKOAPOMAMUSUPOBAHHO20 NPOOYKMA. Bbix00 ankanog npoxooum yepes Maxcumym npu cmenetu oxucienus 0. 5%
u npoooicumenvrocmu 600-900 ¢; 6b1X00 HENPEOEIbHLIX U APOMAMULECKUX VeTIe8000P0008 PACHEem CUMOAMHO
AHCECMKOCMU PENCUMA,; 8bIX0QY KUCTOPOOCcodepiicauux 60 pparxyuu H.k.—195(200)°C cnocobcmsyrom nosviuieHHbll
MeMNEPAMYPHbLIL PEAHCUM, MARAsL NPOOOJIICUMENbHOCMb npoyecca, a 60 gpaxyuu 195(200)-300°C — nanpomus,
HU3KAsL MeMnepamypa u 8blcoKas npoodoaicumenviocms. 1o pezyibmamam cpasHumenbHo20 auaiusa ¢ 00pasyom
MPAOUYUOHHO20 KAMAIUMUYECKO20 KPEKUHEA YCMAHOGLeHA 3HAYUMENbHO DoJlee HUKASL APOMATNUYHOCHb (pakyuu
H.x.—195(200)°C u nosviwennas — oasn 195(200)-300°C. Smo 0bwscHaemcs HAKONLEHUEM BbICOKOMOIEK)TISIPHBIX
2NYOOKOHEHACHIUWEHHBIX Y2le8000P0008, KOMOopble NPOSGIION 6bICOKVIO AKMUBHOCTHD @ PeAKYUIX APOMAMU3AYUL U
AIKUTUPOBAHUSL.

KioueBble c10Ba: OKCUKPEKUHE, BAKYYMHbIL 2A301i1b, YEOTUTMCOOEPHCAWUL KAMATUZATHOD, SPYRNOBOU
Y21e8000pOOHbLIL COCMAS, apomamuieckue yenes000poobl, HENPeOebHble Yeae8000p00bl, KAMAIUMUYeCKull 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
b.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. ®panyund’, 10. I1. Typoé’, M. IO. I'y3uaesa’, M. A. JKapkoed?, K. P. 3axkuposda’, E. A. Bypoé’

"HarroHanbHbIH HccieqoBaTenbcKiii TOMCKHIM MOMTUTEXHUIECKHMA YHUBEPCUTET,



2CypryTcKuii TOCyIapCTBEHHBIH YHUBEPCHTET,

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

francina_ev(@surgu.ru

K Bompocy o koppeJsiiiuu yrjieBoJ0poIHOr0 COCTABA H HH3KOTEMIIEPATYPHBIX CBOICTB 6a30BbIX QpaKuuii
JAU3eJbHbIX TOILUINB

B cmamue uccredosan yeneeo0opoouwiii cocmas uemvipex 00pazyos 6azosvix Gpaxyuil Ou3eibHbvLX MONIU
Memooamu 2az080U XpOMAMO-MACC-CHEKMPOMEMpPuU, abCoOpOYUOHHOU CheKMPOMEeMPUU YIbMPAPUOIEMO8020 U
BUOUMO20 OUANAZOHO8 U NPOMOHHO20 MASHUMHO20 pe3oHanca. Ha ocnoee pesynvmamos ananuza ycmanosnenul
PA3UYUsL 8 KAYECTNBEHHOM U KOAUUECHBEHHOM COCIMABe Y2le8000p0008, KOMOPblll ONPedesiouum 00pa3om enusem
Ha HUSKOMEMNEPAMYpHble XapaKkmepucmuKky Ouseabtvlx monius. Ilonyuennvle skcnepumenmanbhbie OAHHbLe
00pabomansl ¢ NOMOWBIO MEMOOA KOPPENAYUOHHO2O AHANU3A U PACCYUMANBL KO PuyLeHmbvl Koppeasyuu
napamempos, nokazaguiue npamule i 00pamuble 3a6UCUMOCTIU HUZKOMEMNEPAMYPHBIX XAPAKMEPUCTHUK Om
CO0EPICANUSL PATULHBIX 2PYRN YeAe8000PO008. Y CMaHO061eH0, Ym0 ORpedesioumumu Qakxmopamu, Noa0NCUMeIbHO
GIUAIOWUMU HA HUSKOMEMNEPAMYPHbIE CEOUCEA, SIGNSIONCI BbICOKOE COOEPAHCANUE HUSKOMONEKYIAPHBIX H-AIKAHO8
Co—C15 u Hagpmenos, HuzKoe codepiicanue GblCOKOMONEKYIAPHLIX H-napapunoe Cz+ u apenos. Ipu smom cpedu
apenos Haubonvbulee OMPUYAMenIbHOe GIUSHUE OKA3bIBAIOM ANKUI3AMEUJeHHbLE apoMamuiecKue yenes000poobl
Hagmanuno8020 u heHanmperno8020 ps0o8.

KioueBble ci10Ba: OuzenbHoe monauso, yene8000pOOHbLL COCMAB, MOAEKYIAPHO-MACCO80e pacnpedeieHie,
HU3KOMeMnepamypHbie CEOUCMEA, XPOMAMO-MACC-CReKMPOMempUsl, YIbMpapuoiemosas cnekmpomempuis,

NPOMOHHDBLI A0EPHBLIL MAZHUMHDBLIL PE3OHAHC, KOPPETAYUOHHBI AHATU3.

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

E.V. Frantsina', 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 Ca2+ 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.
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IIpuMeHeHue TeOpUM BHYTPEHHEr0 JHeprocoepeskeHUs NPH pasiesJeHuH HeQTAHBIX (PpaKknuii HA
pPeKTH(GHKANMOHHBIX TapeJaKax

IIpedocmasnena meopus enympennezo snep2ocoepedicenus 6 npoyecce pekmuguxayuu. Ilpugedensvt popmynwl
KOUYeCMEEHHOU OYEHKU GHYMPEHHE20 IHep20COePedCceHUs NP PA3IUYHbIX IHEP2eMUIeCKUX NOMeHyuaniax
nooasaemoli 8 KOJIOHHY UCXOOHOU cMecU. AHAU3 3a8UCUMOCIU NAPOBO2O YUCTA OM (PeeM0B8020 NPU PATUYHBIX
SHep2emu4ecKux NOMeHYuaIax nooasaemoli @ KOJOHHY UCXOOHOU CMecU ROKA3A, YO NAPAMEMPOM, ONPeOersiouum
npoyecc pekmugukayuy (3ampamsl Meniomvl 8 KUNAMUIbHUKE KOJIOHHbL, X01004 8 KOHOEHCamope, pasmepuvl u
CMOUMOCMb KOJIOHHYL U OP.) AGNIAEMCA MONLKO aeemosoe yucio. [oxazano, umo ¢ yeenuyeHuem GHympeHnHe2o
IHepeocHepeNceHUss 6 KOTOHHE CHUNICAIOMCS CYMMAPHble 3ampambl HAd nNpoyecc pazoenenus deuokux cmecei. Teopus
BHYMPEHHE20 IHep2ocHepedcenuss NOOmeepIHcOaem Heooxo0UMOCHb NPOMENICYIMOUHO20 YUPKYTIAYUOHHO20 OPOULEHUS
8 CIOJICHBIX KOTOHHAX NEPEUUHOU nepepabomKi Heghmu u CnocooHa e2o Yayuuums.

KuioueBble ciioBa: snympennee snepeocoepesicenue, pekmupurayusl, greemogoe 4ucio,

hneama, nepsuunas nepepabomra Hedpmu.

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

Lfm59@mail.ru



HuskoremnepaTypHblii KPeKMHI TsKeJI0H HeTH

B MPUCYTCTBHM MUKPOYACTHI[ OKCHIOB METAJIJIOB

Buisieneno enusinue oasnenus u HAIUYUS MUKDOUACTIUY OKCUOO8 MEMALL08 HA COCMAB U PEO02UYeCKUe CROUCEa
HCUOKUX NPOOYKIMOB HUSKOMEMNEPAMYPHO20 KPEKUH2A AICEN0U 8bICOKOBAZKOU Hedhmu AuanbyuncKo2o
Mmecmopoxcoenus npu memnepamype 360°C. Iloxazano, umo ¢ pocmom dasienusi 0o 10 Mlla, no cpasneruro

€ UCXOOHOTU He(hmbIO, 8 NPOOYKIMAX YEETUYUBACCSL COOEPICAHUE CMOTUCTO-ACPATLINEHOBBIX BEUECTNE U CHUICACTHCS
Konuyecmso aeckoxkunsuwel gpaxyuu n.x.—200°C, umo ceudemenbcmayem o NPOMeEKAIOWUX NPOYECccax KOHOEHCAyUl.
Tlpu nuzxomemnepamyprom Kpexutee ¢ yuacmuem muxpouwacmuy Al20s, ZnO u Fe:03 npu oasnenuu 10 Mlla 6
KOHEYHBIX NPOOYKMAX COOEPACANUE CMOTL U Ne2KOKUNAWUX DpaKyuil npAKMU4ecKu He MeHsiemcsl, CHUNCAemcs
cooepoicanue acpanrbmenos, Y8eruuugaencs KOIUYeCmeo HACLIWeHHbIX Y21e6000podos. B npoyecce kpexunea
MANCENOU Hehmu 8 YCI08UAX CYOKPUMUYECKO20 800H020 harouda noo dasienuem 18 MIla c dobasaenuem
muxrpouacmuy Fe:Os ysenuuusaemces cmenenv npespawienust acgparomernog 0o 30 %. Bvissnennvie 3aKOHOMEPHOCIU
6 cocmage NPoOyKmMoe8 KpeKuHea npueoosim K 3HAUUMeNbHOMY YMEHbUUEHUIO UHOEKCO8 AHOMANUY BSI3KOCIU U
CHUDICEHUIO 8A3KOCMU NPOOYKMOo8 Ha 42—56 % no cpasneruro ¢ ucxooHou Hegpmoro. OmauuumensHsle 0COOEHHOCMU
cocmasa, a makdce cmpoenust HIJC npooykmoe HU3KOmeMnepamypHo2o KpeKunea, Iusiioujie Ha ux peoiocudeckue
ceolCcmea, HeoObX00UMO Yuumsieams npu paspadomre 3p@HexmuHbix MexHoI02Uli NOO2OMOBKU MAICENOL
8bICOKOBSIZKOU He(hmu K mpancnopmuposke u nepepabomxu.

KiwueBble ciioBa: msoicenas Heghmv, OKCUObI MEMAILI08, ACPanbmeHbl, KpeKuHe, nepespemulii nap,

2pynnogou cocmas, 6eH3uH08as PPaKyusi.

DOI: 10.32935/0023-1169-2025-649-3-26-30

S. M. Petrov'?.

! Kazan National Research Technological University,

2 Kazan (Volga Region) Federal University

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
Al0s, ZnO, and Fe:03 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 Fe203 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 MoaupuIHPOBAHUS HAHOTPYOOK rajuIya3uTa Ha PyTeHHii-K00AIbTOBbIE KATAJIH3ATOPbI
®umepa — Tponma

Hccneoosano enuanue cnocoba mooupuyuposaniss KAmaiuzamopos Ha 0CHoge Kobanbma u pymeHus, HAaHeCeHHbIX Ha
2AIIYA3UM, HA UX Kamaiumuyeckue ceoticmaa 8 npoyecce Quwepa — Tponwia. Yemanoeneno, umo nogviuienue
KUCIOMHOCMU CROCOOCMBYem Y8eIUuieHUI0 8bIX00a 01ehuH08, KOMOopble aKMUBHO Peaocopoupyromcs Ha
NOBEPXHOCMU KAMANUIAMOPA, YMO 8 C80I0 04epedb NPUBOOUM K UHUYUAYUU POCMA Y2Ne8000POOHbIX Yenell.

Kawuesble cnoBa: cunmes Quuepa — Tponuia, Kodanvmogvle KAMAaIu3amopbl, TuHelHvle napagpuHul.
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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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ITonyuyeHue xej1e3HOJOPOKHON CMAa3KHU HA OCHOBeE COJIeil OpraHn4yecKux

oprodochopHbIX 3PUPOB U BEPETEHHOT0 MAaCJIa

Paspabomana srcene3no0opodicHoli cmMasku Ha 0CHOGE 6EPEMEHHO20 MACAA, CONEU OP2AHUYECKUX OpMOdOoCchopHbIx
9UPO8 U cadxicu, NPeoHasHaA4eHHOU 01 CHUNCEHUS USHOCA CUCmeMbl Koleco — peibce. 1Ipogedensl axcnepumenmol no
ONMUMUZAYUYU COOMHOULEHUSI KOMNOHEHIMOB, UYUEHbl PeON0SUYecKUe COUCMEA U CIMAOUILHOCIL COCMABO8 NPU
PA3IUYHBIX meMnepamypax. bvin no0obpan onmumanvbHsili COCMAas cCMAa3ouHol KOMRO3UYUL, COOMBEMCMBYuel
MeXHUYeCcKUM mpebo8aHUAM U OEMOHCIPUPYIOUell 8bICOKYI0 CMA3bIBAIOULYIO0 CHOCOOHOCTD.

KitroueBble ci10Ba: u3HOC KOEC U PENbCOB, IHCENEIHOOOPOICHASE CMA3KA, Y2Ne6000POOHbIIL 2€/b,

eepemennoe Macio, zeﬂupyrowwl KOMNJeKc, peojocudecKue xapakmepucmuKku.
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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 o0il, 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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OmnpenesieHue pacTBOpsiIOLIEil CIOCOOHOCTH KOMILJIEKCOHOB M KUCJIOT 110 OTHOLLIEHUIO

K cyJb(aTHBIM U KAPOOHATHBIM MHHEpPAJIaM

B pabome uzyuena npobnema npucymcemesus HeopeaHuyecKux coiell 8 nopooe niacma. B pabome 6vinu paccmompeni
OCHOGHble peazeHmbl OJisl YOAIeHUs COonell, MeMmoOUKoll IKcnepumenma Ovll 8blOpan 2pasumMempuyeckuti Memoo
ananusa. Onpedenena pacmeopaouas cnoOCOOHOCMb KOMNIEKCOHOB, OP2AHUYECKUX KUCTIOM U COCIABO8 NO
OMHOWEHUIO K CYTbPAMHBIM U KapOOHAMHBIM MUHEPALAM NPU PA3TUYHBIX MEMNepamypax u 3a pasiuyHvie
NPOMENCYMKU 8peMenU. Ycmanoenenvl 3¢hpekmusHvle KOHYeHMpayuu pacmeopaiouux a2eHmos U paccmMompeHo
GNUANHUE PA3TUYHBIX MEeMNepamyp Ha PACmMEOPAIOUYI0 CHOCOOHOCMb.

KiroueBsble ciioBa: xuciomuvle 00pabomxu, coieomuodiceHuss, KOMIIEKCOHbL, Cyabphampl, KapOOHaAMbI.
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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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Pa3zpaloTka cTradnauzaTopa rpyHTa Ajsl CTPOMTEILCTBA JOPOT BOJIN3H

He()TerazoBbIX MeCTOPOKIEHMI

Paccmompena npobrema nedoneoseuHocmu 00POHCHbIX ROKPLIMULL 60IU3U HehMe2a308bIX MECMOPOANCOCHUL U
B03MOIICHOCTD NPUMEHEHUSL 8 OOPOICHOM CIPOUMENbCIEE HA NPOMbICTIe CAOUIUZATOPOE 2DYHINOG.

s uccnedosanus dghghexmugnocmu NOIYUeHHbIX 00PA3Y08 CMAOUIUZAMOPOE SPYHIMOE ObLL 838 2PYHI 0OHOU U3
socmounvlx obaacmeti Poccuu u npoananuzupogansl e2o c0UCmaa: QpakyuoHuvlil COCMAs, Yucaio niacmuyHoCmu,
ONMUMATLHAS 61ANCHOCMb. Pazpabomansl Komnosuyuu cmadunuzamopa spyumos u npediodicena Memoouxa
nonyuenus CmaduIU3UPOBAHHO20 SPYHMA.

KarwueBble ci1oBa: npomviciiogule 00pozu, Cmadunu3amop epyHmos, npedei npouHOCmu Ha cocamue,

noAUMEPbL, HOBEPXHOCMHO-AKIMUBHbLE BEUECNEA.
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Development of Soil Stabilizer for Road Construction near Qil 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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Investigation of the Hydrocracking Stage in the Integrated Pyrolysis-Coking-Hydrocracking Process

of Biomass for Aviation Fuel Component Production



Currently, the global aviation industry is focusing on the development of alternative fuel components for aircraft
engines that reduce greenhouse gas emissions from the life cycle emissions. Of particular interest is the integration
of bio-based materials processing technologies into existing oil refining facilities. This research aims to explore
coprocessing of pretreated lignocellulosic feedstocks using pyrolysis and coke-making processes and conventional
feed via hydrocracking. Optimal operating conditions were determined, and the products of hydrocracking of
various coking biogasoils were investigated. A kerosene fraction with a yield exceeding 25% by mass, resulting from
combined hydrocracking, has been obtained, meeting most critical of the specifications for jet fuel as outlined in
regulatory standards.
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Thermodynamic Properties and Non-Isothermal Gas Flow

in the Bottom-Hole Zone of a Production Well in the Achimov Horizon

The study presents thermodynamic calculations of the properties of Achimov formation gas and its behavior during
throttling (isenthalpic flow) in the near-wellbore zone (NWZ) for cases involving both mobile and immobile
hydrocarbon condensate. The discussion covers non-isothermal effects over a wide range of reservoir pressures from
15 to 60 MPa and high-pressure drops across the reservoir. For an analytical description of gas flow in the NWZ, a
nontraditional approach utilizing the calculation of two isenthalpic indices is employed. To process the results of the
well’s gas-dynamic studies, a complex index is proposed that simultaneously accounts for non-isothermal flow and
the gas’s high density (strong non-ideality). An assessment of the role of non-isothermal effects during short-term
gas-dynamic studies of wells is also discussed.

Keywords: gas throttling, Joule—Thomson effect, isenthalpic indices, bottomhole formation zone, methane, formation

gas, gas-dynamic well testing.
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Design of Electric Control Servo Catching Tool at Temporary Blocking Oil Casing Construction

In the process of temporary blocking oil/casing construction using traditional mechanical and hydraulic tools,
problems such as low success rates, high accident rates, and low operational efficiency exist. This study designs an
electric control servo catching tool. The tool is described in detail from the perspectives of mechanical structure,
power system, electric control and debugging system, micro-hydraulic servo system, and execution system. Based

on this, the study also explores the design of the process tubing structure and the field construction process, and



conducts research on pressurized electric control temporary blocking technology. The aim is to improve the success
rate of oil/casing temporary blocking operations and reduce accident rates. The research shows that the electric
control servo catching tool consists of two main parts: the deployment and sealing assembly and the catching
assembly. The deployment assembly mainly consists of the power system, electric control and debugging system,
micro-hydraulic servo system, and execution mechanisms. The application of the electric control servo catching
tool in the pressurized electric control temporary blocking process requires a highly reliable and precisely
designed process tubing. The structure of the tubing must fully consider multiple factors and use high-strength,
high-temperature resistant, and corrosion-resistant materials to ensure that no failure occurs during operations in
extreme environments.

Keywords: electric control servo catching tool, design research, mechanical structure, pressurized electric control

temporary blocking process, technical research.
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Modification of Sand Clay with Silicate Cement to Improve

Compressive Properties in Qil and Gas Pipeline Foundations

This study investigates the mechanical and durability performance of silicate cement-modified sandy soil by
evaluating the effects of varying cement content (5—15 wt%), temperature (25—-125°C), salinity (0—12% NaCl), and
external pressure (5—15 MPa) on compressive strength, shear strength, and permeability coefficient. Long-term
immersion tests simulating oil and gas field environments were also conducted to assess the durability of the
modified soil. The results demonstrate that, under ambient temperature conditions, increasing the cement content to
15 wt% significantly enhanced the compressive strength of sandy soil from 1.35 MPa to 5.75 MPa. When the
temperature increased from 25°C to 125°C, the compressive strength of the modified soil improved by up to 37%. A
salinity concentration of 6% NaCl further strengthened the cementitious matrix and reduced the permeability
coefficient; however, excessive salinity weakened particle cohesion. Under high-temperature and high-pressure
conditions (125°C, 10-15 MPa), the compressive strength reached a maximum of 6.10 MPa, accompanied by
notable improvements in shear strength and durability. Field application results revealed that in pipeline
installation areas with a salinity of approximately 5 wt% and a pH of 8.5, the use of 10 wt% silicate cement
modification reduced ground settlement by approximately 51% compared to unmodified areas. Additionally, the
compressive and shear strengths were increased by 58% and 50%, respectively, while the permeability coefficient
was significantly reduced, demonstrating excellent load-bearing capacity and impermeability. In summary, silicate

cement-modified sandy soil exhibits superior mechanical enhancement and durability under extreme conditions



encountered in oil and gas pipeline foundations. These findings provide critical technical support and theoretical
insights for future engineering applications.
Keywords: silicate cement, modified sandy soil, high temperature and pressure, high salt environment, oil and gas

pipeline foundation.
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Mechanism of Improving Oilfield Recovery

by High-Volume Water Injection without Proppant

This study used laboratory core experiments, combined with flow characteristics, oil displacement effect, oil-water
interface effect and other aspects to systematically explore the effect of high-displacement water injection on oil
field recovery under proppant-free conditions. The experimental results show that with the increase of water
injection rate, the flow velocity and pressure gradient increase significantly. When the water injection rate
increases from 5 L/min to 12 L/min, the flow velocity increases by 82% and the pressure gradient increases by
112%. In terms of oil-water interface optimization, after the water injection rate increases, the oil-water interface
instability index increases from 0.45 to 0.79, and the emulsification degree increases to 25.3%, indicating that the
shear force enhancement is conducive to improving oil displacement efficiency. High-displacement water injection
also effectively promotes the utilization of residual oil. When the water injection rate is 12 L/min, the residual oil
saturation in the core decreases by 15.3%. High-displacement proppant-free water injection can significantly
improve the recovery of low permeability reservoirs, mainly by enhancing hydraulic drive, optimizing oil-water
interface effect and improving the utilization of residual oil.

Keywords: low permeability reservoir, high displacement water injection, proppant-free water injection, recovery

factor; oil displacement mechanism.
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Study on the Relationship between Faults and Hydrocarbon Formation

The western margin of the Ordos Basin is located in the western part of the Tianhuan Pass and the eastern edge of
the western margin retrograde zone, with a special tectonic position. Due to the scarcity of drilling wells and the
lack of high-quality seismic data, it is difficult to identify the tectonics of the study area, and the understanding of
the characteristics of faults and rifts and the period of their activity is still unclear. Natural fractures are developed

in various sections of the Mesozoic in the central western margin of the Ordos Basin, and the fracture



characteristics have spatial and temporal variability. This paper combines the regional tectonic stress environment
background, analyses the causes of faults and fractures and clarifies the relationship between faults and fractures,
analyses the relationship between faults and fractures and existing reservoirs, the distribution of well planes and
profiles, and the production rate, etc. It analyses the period of oil and gas reservoirs and the period of fault and
fracture activities, and explores the role of fault activities in the formation and enrichment of oil reservoirs. The
faults in different periods are compared with the related well planes to analyse the relationship between the faults
and reservoirs in different periods and to explore the role of fault activities in oil and gas formation. The results
show that: the near-south-north faults are the largest in scale, with large fracture spacing and complex fault plane
features; the north-west faults are small in scale, mainly developed in the Extension Formation, with geese-type
features; the north-east-east faults are large in scale, with a late development period, and with a parallel
distribution of nearly equidistant spacing. The formation of NEE- and NE-trending fractures is closely related to
the NEE-trending faults. Faults and associated fractures had different controlling effects on oil reservoirs in
different periods. Faults and fractures in the Indo-Chinese and Yanshan phases communicated between the long7
hydrocarbon source rocks and the upper and lower sandstone reservoirs, which provided a good channel for the
upward petroleum transport, and at the same time, the faults and fractures improved the physical properties of the
reservoirs, which contributed to the formation of the oil and gas reservoirs.

Keywords: central part of the western margin of Ordos Basin, fault-rupture characteristics, period of activity,

orogenic effect.
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Characteristics and Main Controlling Factors of the Upper Triassic Oil and Gas Reservoirs

This study examines the characteristics and controlling factors of Upper Triassic oil and gas reservoirs in the Ordos
Basin, employing a multidisciplinary approach that integrates geological, petrophysical, and statistical analyses.
Utilizing data from the Geological Survey of China and PetroChina Company Limited, encompassing geological,
geophysical, and petrophysical measurements from various wells, we analyzed core samples and well logs to gain
detailed insights into reservoir properties such as porosity, permeability, grain size distribution, mineral
composition, and hydrocarbon saturation. Geological analysis revealed distinct lithofacies, including sandstone,
siltstone, and shale, with consistent stratigraphic layering. Petrophysical measurements indicated average porosity
and permeability values of 14.2% and 2.1 mD for sandstone, 10.5% and 0.8 mD for siltstone, and 7.3% and 0.3 mD
for shale. Grain size analysis showed mean grain sizes of 250 um, 150 um, and 100 um for sandstone, siltstone, and
shale, respectively. X-ray diffraction (XRD) analysis identified predominant minerals such as quartz, clay, and
feldspar, with hydrocarbon saturation averaging 50% for sandstone, 40% for siltstone, and 30% for shale. Statistical
analyses, including regression and principal component analysis (PCA), identified porosity, permeability, and
mineral composition as primary factors influencing reservoir quality. Geostatistical modeling using kriging
demonstrated spatial variability in porosity and permeability, with high-quality reservoir intervals localized in

specific regions. Numerical simulations confirmed favorable hydrocarbon flow characteristics in these intervals.



This comprehensive analysis elucidates the key factors controlling reservoir quality and hydrocarbon distribution in
Upper Triassic reservoirs of the Ordos Basin, thereby enhancing exploration and production strategies.
Keywords: upper Triassic, Ordos Basin, reservoir characteristics, petrophysical properties, lithofacies, statistical

analysis.
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Sedimentary Evolution Characteristics of Jurassic in the Ordos Basin and Their Impact on Reservoirs

In the Ordos Basin, which has been explored for over a hundred years, there are still areas that have not been fully
understood. Haotan New Area is a newly developed block in recent years, and the Yan’ an Formation strata in the
basin area have not been fully understood in the new area, which restricts the pace of oil and gas exploration and
development in the region. On the basis of previous research, this article studies the sedimentary evolution
characteristics of the new area from the aspects of sedimentary evolution and reservoir control factors. Yan 10
belongs to braided river sedimentation, and it is found that Yan 10+Fuxian period has braided river sedimentation
characteristic. Yan 9-Yan 8 is greatly influenced by hydrodynamics and is characterized by the development of delta
plain subfacies sedimentary environments, underwater distributary channels, and microfacies of inter distributary
depressions. During the Yan 10 period, there were three main microfacies: floodplain, edge plain, and stagnant
sediment in the river channel. In addition, the influence of sedimentary environment on reservoir development was
analyzed and studied. Sedimentary environment, diagenesis, cementation and compaction play a role in the
development of reservoir pores, and dissolution can improve reservoir space. Provide predictions and
recommendations for the next steps of exploration and development.

Keywords: Haotan New District, Yan’an Group, sedimentary evolution, sedimentary facies, reservoir.
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Study on the Influence of High-Temperature Environment

on Dynamic Characteristics of Drill String in Ultra-Deep Wells

With the continuous exploitation of deep oil and gas resources, the drilling depth keeps increasing, the sensitivity of
the dynamic characteristics of the drill string in the downhole is exacerbated, and the impact of the high-temperature
environment in the downhole on the dynamic characteristics of the drill string has also become non-negligible.
Firstly, the temperature field distribution of ultra-deep wells is initially calculated using the energy conservation

equation. Secondly, the influence of high-temperature environments in ultra-deep wells on the physical and dynamic



parameters of drill strings is analyzed, and the finite element model for drill string dynamics in ultra-deep wells is
improved and solved numerically. Finally, an example is used to compare and analyze the effect of underground
high temperatures on the dynamic characteristics of drill strings. The results indicate that high temperatures
significantly impact the movement characteristics of the drill string, while exerting minimal influence on dynamic
load, particularly dynamic torque.

Keywords: ultra-deep wells, drilling string, temperature field, dynamic characteristics, finite element method.
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Application Analysis of Chemical Flooding Technology in the Development of Tight Oil

This study explores the application of chemical flooding technology in the southern Ordos Basin to enhance tight oil
reservoir development. Employing a multidisciplinary approach, we integrated field data, laboratory experiments,
literature reviews, and reservoir simulations to comprehensively assess the effectiveness and economic viability of
this technique. Reservoir characterization identified porosity and permeability ranges, while fluid property analysis
elucidated oil and water viscosities across different temperatures. The investigation focused on the mechanisms of
chemical flooding, particularly interfacial tension reduction and viscosity enhancement. Utilizing Eclipse and CMG
software for reservoir simulations, we predicted significant improvements in oil recovery and reductions in water
cut. Economic evaluations, including net present value (NPV) and return on investment (ROI), confirmed the
project’s financial feasibility. Our findings demonstrate that chemical flooding substantially enhances oil recovery,
reduces water cut, and offers a high economic return, positioning it as a promising strategy for tight oil development
in the southern Ordos Basin.

Keywords: chemical flooding, tight oil development, ordos basin, reservoir characterization, fluid properties,

economic evaluation.
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Variable Density Intermediate Stratum Gravity Correction Method

for Heterogeneous and Complex Surface

In the correction of Bouguer gravity anomaly data, the density of the intermediate stratum is the most important
parameter for calculating the Bouguer gravity anomaly. Whether the selected density of the intermediate stratum is
appropriate determines the degree of eliminating the influence of the intermediate stratum and the quality of the
obtained Bouguer gravity anomaly data. This article focuses on the difficult problem of correcting the intermediate
stratum of strongly heterogeneous surfaces under complex geological conditions. Starting from geological data and
obtaining formation density data from logging data, a variable density intermediate stratum correction method for
strongly heterogeneous surfaces is developed. The article explains the method of correcting the intermediate stratum
of strongly heterogeneous surface. Based on the distribution of age strata in different surface areas in geological
data, density zones are divided, and the density values for correcting the intermediate stratum are determined based
on the density logging data corresponding to the age strata. The corrected Bouguer anomaly data removed the
influence of inter-stratum heterogeneity. Through example verification, the removal of Bouguer anomalies affected
by heterogeneous intermediate stratum provides reliable basic data for the separation of gravity anomaly
information in the middle and deep stratum.

Keywords: intermediate stratum, Bouguer, anis tropism surface, Chrono stratigraphy, density logging.
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Machine Learning-Based Monitoring of Chemical Contamination from Drilling Leaks

With the increasing requirements for environmental protection in oil and gas field development, the leakage during
drilling and the chemical pollution caused by it have become the key technical difficulties restricting sustainable
development. In this study, a set of intelligent monitoring and risk assessment system integrating multi-source data is
constructed, based on three uncertainty quantification methods, namely, Dropout Bayesian Approximation, Density
Network Integration, and Mixed Density Network (MDN), to deeply mine and distribute the drilling parameter and
chemical detection data of 17 wells. To address the limitations of the traditional methods, which are difficult to take
into account the nonlinearity, multiple peaks and uncertainty, SHAP value and BPCA are introduced for feature
selection and dimensionality reduction, and the MDN model is optimised based on maximum likelihood and entropy
regularisation strategies. The experimental results show that the MDN outperforms other methods in terms of
negative log-likelihood (NLL), mean square error (MSE) and confidence interval coverage (PICP), and achieves
accurate fitting of the pollution concentration distribution and risk warning. Finally, combining the pollution
probability distribution and well control scheduling rules output from the model, the parameter optimisation and
operation recommendation scheme is proposed, which achieves an early warning accuracy of more than 93% in the

field deployment, and provides strong support for green drilling and environmental protection.
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Optimization of Drainage Indicators for High-Conductivity Fractured

Gas Reservoirs Based on Embedded Discrete Fracture Models

Reservoir X has high-conductivity fractures developed in the gas-water reservoir. During development, severe edge
and bottom water invasion occurs, and after water appears in gas wells, water production rapidly increases and
even quickly floods the wells. Pilot experiments such as gas injection to block water in the reservoir have shown no
significant effects. The discussion indicates that reservoir drainage has become the main research direction for the
next phase of production. Since the reservoir shows no obvious patterns when studied using equivalent models, an
embedded discrete fracture model was used to characterize and represent the high-conductivity fracture network in
the eastern area of the reservoir based on the water production characteristics. Sensitivity analysis of the
high-conductivity fracture network in the eastern area was conducted, and reasonable drainage indicators for the
eastern area were optimized. The results show that the embedded discrete fracture model can effectively characterize
the high-conductivity fracture network; The fracture length, aperture, and permeability of high-conductivity
fractures significantly impact development effects. The greater the fracture length and aperture, the more severe the
edge and bottom water invasion, and the more local residual gas remains; The optimal production-to-injection ratio
in the eastern area of the reservoir is between 15 and 20 m*/10° m*. The conclusions suggest that the research results
can provide certain reference value for field production.

Keywords: fractured gas reservoir, high-conductivity fractures, embedded discrete fracture model, drainage
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Corrosion Behavior and Protection Technologies of Petrochemical Pipeline Materials

in High-Pressure and High-Temperature Environments

This paper focuses on the corrosion behavior and protection technologies of petrochemical pipeline materials in
high-pressure and high-temperature environments. The corrosion mechanisms, influencing factors, and common
types of corrosion are systematically analyzed. Through in-depth research, the latest protection technologies are
summarized and evaluated. Six tables are used to organize and present relevant data, providing a comprehensive
understanding of the subject. This study aims to offer theoretical support and practical guidance for improving the
service life and safety of petrochemical pipelines under harsh conditions, and to promote the development of the

petrochemical industry.



Keywords: petrochemical pipelines, high-pressure and high-temperature environments, corrosion behavior,
electrochemical corrosion, chemical corrosion, corrosion fatigue, corrosion protection technologies, material
selection, coating technology, cathodic protection, corrosion inhibitors, nanotechnology — based coatings, intelligent

monitoring; green corrosion inhibitors, computational simulation.
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On the issue of Reservoir densification and Hydrocarbon Accumulation

in Oil and Gas Fields

The “sweet area” within the tight reservoir of the Shan-2 member of the Shanxi Formation in the Ordos Basin is
identified in this study by exploring the relationship between reservoir densification and hydrocarbon accumulation.
The diagenesis process of different sandstone facies are revealed by combining cast thin section, X-ray diffraction
and scanning electron microscope. Based on fluid inclusion petrography, microthermometry and laser raman probe
testing, combined with single well burial history and thermal history simulation, the hydrocarbon charging period
were determined. The results show that there are mainly two periods of hydrocarbon charging in Shan-2 member of
Shanxi Formation. The first period occurred in the late Triassic to early and middle Jurassic between 220-170 Ma,
and the second period occurred in the late Jurassic and early Cretaceous between 160-100 Ma. The reservoir
densification process and hydrocarbon charging sequence of different sandstone facies are obviously different. The
pure quartz sandstone, quartz-rich and plastic-poor debris sandstone have good physical properties before
hydrocarbon charging in the second period, the hydrocarbon is accumulation meanwhile the reservoir is dense in
middle diagenetic stage B. The tuffaceous-rich quartz sandstone and plastic-rich debris sandstone have been
basically compacted in early diagenetic stage, while carbonate cemented sandstone has been dense in middle
diagenetic stage A, which are not conducive to the charging of hydrocarbon. Therefore pure quartz sandstone and
quartz-rich and plastic-poor debris sandstone become the most favorable sandstone facies for natural gas
exploration.

Keywords: diagenetic process, hydrocarbon accumulation period, Shanxi Formation, Yan an area.
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Numerical Simulation of Gas Hydrate Decomposition for Single and Double Outlet Depressurization

Natural gas hydrate is a clathrate compound that remains stable under high pressure and low temperature
conditions. As a clean and efficient alternative energy resource, the research on extraction technology is of great
significance to the optimization of global energy structure. This paper focuses on the depressurization decomposition

process of natural gas hydrate (methane hydrate CH+nH>0), constructing mathematical models for the coupling



problems in the decomposition process, including multi-component, multiphase flow, seepage, heat and mass
transfer, and phase change. The decomposition process of hydrate was numerically simulated by using finite
difference method and calculated by MATLAB programming. This paper calculated the hydrate decomposition
experiment of single and double outlets respectively, trying to analyze the single well and multi-well depressurization
production process. The numerical results for double outlet reveal that this method can significantly enhanced
decomposition efficiency, reducing the complete gas production time by approximately 28%. The numerical results
were compared with the experimental data, showing good agreement in cumulative gas production for the single
outlet case. The research provides reliable validation data and has significant engineering application value for
optimizing hydrate development strategies.

Keywords: methane hydrate, depressurization, multiphase flow, mass and heat transfer, finite difference method.
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Physical Simulation Experiment on the Protection

of Primary Pores min Reservoirs by Overpressure

Currently, reservoir evolution simulation experiments under normal pressure conditions are quite common, while
reservoir evolution simulation experiments under abnormally high pressure conditions are relatively rare. In order
to further clarify the quantitative impact of high temperature and overpressure on the evolution of reservoir pores,
the reservoirs in the eastern area of Yinggehai Basin were taken as the research object. Physical simulation
experiments were applied to explore the influence of overpressure on the evolution of reservoir pores under the
background of sedimentation, diagenesis, and temperature and pressure, and to clarify the main controlling factors
of high-quality reservoirs in the eastern area. The experimental results show that: Under normal pressure and
overpressure conditions, there is a negative correlation between burial depth and porosity, that is, the porosity
gradually decreases with increasing burial depth;, Overpressure has a protective effect on porosity, and in this
experiment, the maximum protection of porosity by overpressure can reach 12.54% The compaction effect causes
microcracks in the sample particles, and as the temperature and pressure conditions increase, the number of
microcracks gradually increases. The conclusion is that: Overpressure is conducive to the formation of microcracks
and has a good protective effect on porosity. Compared with the normal pressure group, the overpressure group has
more microcracks and higher porosity. The protection of primary pores by overpressure is the most constructive
effect in reservoirs under high-temperature overpressure background, and the stronger the overpressure, the greater
the protective effect on pores.

Keywords: overpressure protection, pore evolution, eastern region, Yinggehai Basin.
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Analysis of Vibration Drag Reduction in Horizontal Wells

During the process of coalbed methane extraction, the drill string is subjected to significant backing pressure,
leading to a reduction in drilling efficiency. However, previous studies have demonstrated that the application of
axial vibration excitation during drilling operations can mitigate friction and increase the elongation of the drill
string. This paper establishes a mechanical model of the drill string with axial vibration tools during horizontal
directional drilling in coal mines through discrete components. Considering the nonlinearity of friction and the
boundary conditions and initial conditions of the system during actual drilling, the differential equations of motion of
the system are obtained and numerically solved using the Runge-Kutta method. The behavior of the system with axial
vibration tools during horizontal drilling is further analyzed. Finally, the effect of several factors on system behavior
and axial vibration drag reduction effect is discussed. The research results indicate that the drilling process of a
horizontal drilling system with axial vibration tools is mainly divided into four stages compared to traditional
systems. The drag reduction effect of a single drag reducing vibrator gradually weakens with the drilling depth
increases. Increasing the amplitude of the excitation force can reduce the axial friction force, thereby increasing the
drag reduction effect. Although a small change in frequency has little effect on the drag reduction effect, there is still
an optimal value within the range.

Keywords: horizontal well, drill string, drag reduction, axial vibration.
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Investigation of the Solubility of Thickening Additives

in the Base Oil of Compressor Lubricants

The use of thickening agents in the composition of industrial lubricants remains an important trend associated with
the need to develop effective base formulations for rotating machinery lubricants. The use of both individual polymer
compounds and block copolymers for thickening of petroleum and synthetic lubricants allows the desired viscosity of
lubricating compositions to be promptly achieved. However, the solubility of such polymer structures in different
types of oils remains a poorly investigated area. The lack of knowledge leads to an inefficient use of research
resources. In this paper, we aim to empirically generalize information on the solubility of styrene-based block
copolymers and lower olefin hydrocarbon-based polymers in the base oils of compressor lubricants.

Keywords: compressor lubricants, screw compressor lubricants, thickening additives, styrene—butadiene—styrene
block copolymer, styrene—ethylene—butylene—styrene block copolymer, block copolymers, solubility of thickening

additives.
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