Chemistry

and Technology
of Fuels

and Oils

3643°2024

Head Editor

B. P. Tumanyan - Dr. Eng. Sci., prof.

Editorial Board

I. A. Arutyunov - Dr. Eng. Sci., prof.
S. N. Volgin - Dr. Eng. Sci., prof.

I. B. Grudnikov - Dr. Eng. Sci., prof.
V. L. Lashkhi - Dr. Eng. Sci., prof.

A. Luksa - Dr. Eng. Sci., prof. (Poland)
A. M. Mazgarov - Dr. Eng. Sci., prof.
K. B. Rudyak -Dr. Eng. Sci., prof.

E. P. Seregin - Dr. Eng. Sci., prof.
Sun Tengfei - prof. (China)

Publisher— ICST «TUMA Group» LLC

Contents

CURRENT PROBLEMS

M. A. Lur’e. 3
Genesis of Deep Abiogenic Oil and Gas Systems

TECHNOLOGIES

D. Yu. Makhin, V. M. Kapustin, A. A. S. Ahmed. 1
Research of the Process of De-Oiling of Residual Raffinaates
for Obtaining Petroleum Ceresines

KINETICS AND CATALYSIS

E. G. Zaitseva, S. M. Petrov, N. Yu. Bashkirtseva. 15
Modification and Investigation Catalytic Activity
of Coal Additive of Veba Combi Cracking (VCC)

1. A. Arkhipova, E. G. Petrova, V. V. Fadeev, S. V. Zaglyadova,

A. H. Kuptsov, E. A. Chernysheva. 23
Study of Trimetallic Catalysts Activity

in Hydrotreating of a Mixed Diesel Fraction

E. G. Dzhabarov, V. D. Kuzmin, A. A. Kaldysheva, 30
N. N. Petrukhina, B. P. Tumanyan.

Polyvinyl Chloride Processing into Fuel Fraction Components

on Sulphide Catalysts

CHEMMOTOLOGY

Yu. M. Pimenov. 35
Multidimensional Variability Characteristics of Fuels
and Lubricants Performance Properties

RESEARCH

F. Y. Aliyev, S. M. Azizova. 43
On the Issue of the Effectiveness of Multifunctional Additives
in Lubricating Oils

L. A. Magadova, V. D. Kotekhova, A. A. Ermakova. 49
Development and Adaptation of a Corrosion Inhibitor

to Protect Metal Equipment in Conditions

of Carbon Dioxide Corrosion

V. R. Nigmatullin, E. G. Telyashev. 54
Oxidation of Organosulfur Compounds of Vacuum Distillates
and Deasphalted Oil in the Presence of Vegetable Oils

E.G. Zaitseva, R. I. Gilyazev, Ya. V. Onishchenko, A. V. Vakhin, 57
S. M. Petrov, N. Yu. Bashkirtseva.

Cracking of Resinous-Asphaltene Extra-Heavy Oil Compounds

on the Highly Developed Surface of a Coal Additive

E. V. Komarova, O. Yu. Kupova, T. R. Prosochkina, F. Sh. Vildanov. 62
Styrene Adsortion From Styrene-Water System with Carbon Sorbents
M. R. Agliullin, A. N. Khazinov, A. F. Akhmetov, O. A. Baulin. 67

Silicoaluminophosphate Molecular Sieves with Different Silica Contents
and Their Catalytic Properties in the Oligomerization of o-Methylstyrene

Yinghua Gong, T. B. Tulegenov, A. P. Semenov, V. A. Vinokurov, 73
Tianduo Li, A. S. Stoporev.

How to Improve The Efficiency of Kinetic Hydrate Inhibitors

Based on Nanofibrillar Cellulose?

INNOVATIVE TECHNOLOGIES OF OIL AND GAS

E. A. Guseinova, S. R. Rasulov. 82
Catalytic Vacuum Gas Oil Oxycracking in Presence of Metal Zeolite Catalysts

Wei Zhang, Kaitao Yuan, Yaqin Zhang, Xiao Zhou, Tao Li, Jie Pan. 87
Study on the Geochemical Properties of Oil Shale and Its Mineralization Potential

Li Wang, Zhehao Zhang, Jie Pan, Yan Xuguang, Xinxin Zhao, Hujun Gong. 94
Research on Shale Fracture Characteristics and Developmental Controlling Factors

Haoyuan Xue, Chen Ma, Jintao Liu, Haoran Yu, Xin Yang, 101
Xuanhao Zhang, Shengye Zhang.

A Promising Device Based on Step Stage Theory

for Highly Effective Treatment of Oil Field Wastewater

Wang Kang, Tian Hui, Liao Qiping, Liu Yan, 110
Zhou Minghui, Song Mingrui, Hu Ruixue.

Study on the Simulation Law of Two-Phase Seepage in Gravel

Based on Phase Field Simulation



Gang Wang, Wanjun Li, Ying Xiang, Yanfeng Wang, Yuhan Liu, Jitong Liu,
Ganlu Li, Shanshan Liu, Jiyang Shen, Jinyan Cao.
Deepwater Oil and Gas Well Annulus Pressure Management Strategy

Yanrong Huang, Xinliang Wang.
Fossil Fuel Demand Scenarios Forecast
under the Carbon Emissions Reduction Target

Zhu Luo, Donglei Jiang, Chuanhua Ma, Kai Liu, Xin Yu.
Simulation Analysis of Wellbore Instability Considering the Influence
of Hydration Effect on the Physical Properties of Brittle Shale

Chang Liu, Shulan Zhuang, Qingfa Li.
Geochemical Characteristics and Gas Source Comparison Analysis
of Fault Adjusted Tight Gas Reservoirs

Hou Mingyu, Jin Yunzhi, Wang Di.
Design and Development of Qilfield Exploration
and Development Data Exchange Management Platform

Shujie Liu, Haodong Chen, Ming Luo, Xun Zhang, Donglei Jiang,
Yanhui Wu, Yupeng Yang, Hongyu Wan.

Numerical Simulation Investigation of Vertical Bearing Characteristics
of Deep Water Expandable Surface Conductor

Bolong Wang, Jingong Zhang, Zishu Yong, Jiongfan Wei, Xiaopeng Liu.
A New Method for the Evaluation of Productivity
of Water-Producing Gas Wells in Specific Tight Sandstone Reservoirs

Yande Zhao, Xiao Hui, Zhongyi Zhang, Mingyi Yang, Anxiang Luo, Qing Guo.
Studying the Accumulation Characteristics of Crude Oil

in an Oil Formation in the Aspect of Predicting the Effectiveness

of Crude Oil Exploration

Hao Li, Wenzhao Zhang, Maojun Fang, Lichun Sun, Yuhu Bai, Hujun Gong.
Characterization of Pore Structure and Oil-Water
Two-Phase Seepage Properties in Sandstone Reservoirs

Tong Gang, Yang Jin, Xie Renjun, Luo Zhuang, Tang Jingxuan, Yichen Wang.
Research on the Physical Strength of Surface Conductor Soil
under Deep Jet Drilling

Zhang Jing, Liu Canhua, Dong Guangtao, Dong Yan, Zhou Fujian.
Characterization of Pore Structure and Two-Phase Seepage Pattern
in Sandstone Conglomerate Based on CT Scanning

Jiangshan Li, Ceji Qu, Tinghao Zong, Hao Li.
Feasibility Analysis of Water Injection Development
Based on Geological Reservoir Characteristics

Shoujun Wang.
Petrology and Physical Characterization of Sandstone Reservoirs

Xinyu Liu, Faling Yu, Xiulin Zhang, Bingzhen Gao,
Jing Tang, Yanming Zhang, Li Hu.
Pile Penetration Analysis and Suggestions of Jacket Platform Skirt Pile Sinking

Pan Jie, Xu Leiming, Yang Rui, Li Tao, Gong Hujun.
Research on Shale Reservoir Characterization and Control Factors

Bingyang Wang, Yuchen Luo, Gang Tang.
Application of Geological Engineering Integration
in Tight Sandy Conglomerate Horizontal Well

Pengyu Sun, Qianbei Yue, Juanping Lou, Ligang Zhang.
Research on Oil Production Forecasting Method
of Tight Oil Reservoir Based on Grey Correlation Method

Sen Yang, Kaige Zheng, Jian Zhang, Nan Dai,

Lintao Wang, Zeyang Wang, Haojie Wang.

Study on the Influencing Factors of Hydraulic Fracture Propagation
in Deep Unconventional Gas Reservoirs

116

121

128

136

142

147

154

159

165

174

184

190

196

203

209

213

222

227



M. A. Jlypve

WucTtutyT Hedre- M yriaexuMrudeckoro cuaTe3a MpKyTCKOTo rocy1apcTBEHHOTO YHUBEPCHUTETA

miklur@rambler.ru

Iene3nc riayOMHHBIX a0NOTEeHHBIX He(PTEra30BbLIX CHCTEM

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

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

(hopMupoBaHUE cOCTaBa HE()TAHBIX U FA30BBIX CUCTEM.

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

M. A. Lur’e.

Institute of Petroleum and Coal Chemical Synthesis, Irkutsk State University

Genesis of Deep Abiogenic Oil and Gas Systems

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

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



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

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

’PT'Y nedru v raza (HUY) umenu U. M. I'yOkuna
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Hccnenopanue npouecca o6e3MacIMBaHus NEeTPOJATYMOB /ISl OTyYeHHUs

He(pTAHBIX LIEPE3UHOB

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

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

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

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

2 Gubkin University

Research of the Process of De-Qiling of Residual Raffinaates

for Obtaining Petroleum Ceresines

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

Key words: dewaxing, deoiling, petrolatum, ceresin.

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

'Kaszanckuii HaMOHAIBHBIN UCCIIEI0BATENBCKUM TEXHOIOTMYECKHI YHUBEPCHUTET,
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Moaudukanus 1 uccjieJoBaHue KATAJINTHYECKOH aKTUBHOCTH YTOJbHOM 100aBKHU

npouecca Veba Combi Cracking (VCC)



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

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

yaAenbHas TIOBEPXHOCTD, paclpeelieHrne 00beMa 1mop 10 pazMepam.

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

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

! Kazan National Research Technological University

2 Kazan (Volga Region) Federal University

Modification and Investigation Catalytic Activity

of Coal Additive of Veba Combi Cracking (VCC)

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

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

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

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

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

reTepOIIOIMaHNOHBI, CIIEKTP KOMOMHAIITMOHHOTO paccesHus1, o0eccepruBaHue.

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

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

'United Research and Development Center LLC,

2 Gubkin University

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

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

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

desulfurization.
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IlepepaboTka NOJTMBUHUJIXJI0PHIA B KOMIIOHEHTHI TOIJIMBHBIX pakuuii

Ha CYJIb(UIHBIX KATAJIU3ATOPAX

Hccredosan npoyecc mepmuueckoil u 2uOpomepmMaibHOU nepepadomKy 0mxo008 HOJUSUHUIXIOPUOA.

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



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

KioueBble cj10Ba: MOJIMBUHUIXIOPUA, HEHAaHECEHHBIC CyIb(GHUIHBIE KaTaIU3aTOPhI, IUPOJIN3,

TUAPOACXJIOPUPOBAHUEC, TOJIUMCPHBIC OTXObL.

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

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

2Gubkin University

Polyvinyl Chloride Processing into Fuel Fraction Components

on Sulphide Catalysts

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

Key words: polyvinyl chloride, unapplied sulfide catalysts, pyrolysis, hydrodechlorination, polymer wastes.

10. M. ITumenos
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MHoromMepHbie XapaKTepHCTUKH H3MEeHYMBOCTH IKCIUIYATAIMOHHBIX CBOCTB ropoye-cMa304HbIX
MaTepHaJioB

IIpeonooicenvl MHO20MeEPHbIE XapaKMeEPUCMUKY USMEHYUBOCINU IKCHILY AMAYUOHHBIX CEOUCME 20PI0Ue-CMA30YHbIX
mamepuanos (I’ CM), ocnosanuvie Ha npocmuix QuU3ULECKUX AHANO2USIX, NO3GONAIOWUE NYMEM CEEPIMKU OAHHBIX

0 pe3yremamax uccaedosanus ceovicme I CM nonyuams Hogyio koauuecmeenuyio ungopmayuio o nogeoenuu I CM
6 mexuuxe. Cihopmynuposansl yciosus coxpanerus ceovicms I CM, komopwsie ompasicarom HenpepvleHoCmb

U 83aUMO00YCNOBNIEHHOCHb U3MEHEHUL SKCNILYAMAYUOHHBIX c80ticme u ycaosuil npumenerusi I CM.

IIpusedenvl npumepvl UCHONB308AHUS XAPAKMEPUCTIUK USMEHUUBOCTU NPU USYHUEHUU IKCHITYAMAYUOHHBIX CEOUCTE
MOMOPHBIX MONAUE U 2UOPABTULECKUX IHCUOKOCTNEIL.

KaroueBrble coBa: Toproue-cMa304qHbIE MaTEpPHUAIIbl, IKCIUTyaTalluOHHOE CBOMCTBO, 3KCIIEPUMEHT,

XHMMOTOJIOTHYCCKUI mponecec, uCCJICA0BAHNEC, UCIIBITAHUC, MOICINPOBAHNC.
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Multidimensional Variability Characteristics of Fuels

and Lubricants Performance Properties

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

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

variability, conservation, modeling.
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K Bonpocy 00 3¢¢ekTUBHOCTH AeliCTBUSI MHOTO()YHKIMOHAJIbHBIX NPUCAT0K

B CMa304HBIX MacJjax

B pabome ucciedosarnvl 6eH3UNANKOKCUKAPOOHUIMEMULOUCYTbDUOBL 8 KAUECTN8E MHO2OPYHKYUOHATLHBIX NPUCAOOK K
CMA304HbIM Maciam. B pabome npusedenvi pe3yiomamsl uccie0o8anus AaHMUKOPPOIUOHHBIX, NPOMUBOUSHOCHDIX,
NPOMUBO3AOUPHBIX U AHMUMUKPOOHBIX CEOUCTNE PaHee CUHIME3UPOBAHHBIX
OEH3UNATKOKCUKAPOOHULMEMULOUCYTbDUO08, 8 KOMOPBIX COOEPICAMNCI HECKOTIbKO (YHKYUOHATLHBIX SPYNN.
Tokazana s¢hpexmusrocms psida OEH3UNATKOKCUKAPOOHUAMEMUNOUCYIbGUO0S. B 3a6ucumocmu om cocmasa u
CMPYKMYPbl MU COCOUHEHUSL YAYHULAOm POMUEOU3HOCHbIE, NPOMUBO3AOUPHbIE U AHMUMUKPOOHBIE CEOUICMEA
Macen. AHmUMUKpoOHbie C8OUCMEA UCCAedYemMblX coeOuneHull uzyuau 8 cocmage macia M-11. Cunmesuposanivie
coedunenus ¢ konyenmpayuu 0,5—1,5% obecneuusarom ycmoudugocms He@pmaHo20 MACIa K OUONOBPENCOCHUSM,
NPOAGISAIOM AHMUMUKPOOHYIO U AHMUSPUOKOBYIO AKMUBHOCHIL. DML COeOUHeHUs NO 3P hexmusHoCmuU nPegocxooam
npUMeHsieMblll Ha npaKkmuxe duoyud — newmaxiaopghenonsm nampus. Mccredosanue Ha uemvlpexuiapuxogoi
Mawiure mpenus ROKA3ao, Yo 3mu coeOuHeHUs: 00aadarm npomueoUsHOCHOU d¢h@exmuernocmoio. Jlannvle,
NOIyuenHble NPU U3V4eHUuU MmepMUiecKoli CmabuibHOCMU NPUCAdOK Ha depugamozpage, co2uacyiomcs

¢ pe3yrbmamamu mepMoaHaIumuyeckux Uccied08anull MoGaAPHLIX NPUCAOOK.

KiaoueBble cj10Ba: MHOTO(YHKITMOHAIBHBIE PUCAIKH, CMa30YHBIC Maclia, aHTHOKUCIUTEIbHBIC,

AHTHKOPPO3HNOHHEIE, aHTUMHUKPOOHBIE CBOICTBA, (DyHKIIMOHAIBHBIE TPYIIIIHL.

F. Y. Aliyev, S. M. Azizova.
Azerbaijan National Academy of Sciences — The Ganja Branch, Ganja, Azerbaijan

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



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

of thermoanalytical studies of additives.

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

functional groups.
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Pa3paboTka 1 aganTanusi MHHTHOMTOPAa KOPPO3MH VISl 3A1UMTHI METALJIMYECKOr0 000pyA0BaHuUs

B YCJIOBHUSAX YTJIEKHCJIOTHOI KOPPO3UHU

Paspaboman cocmag unzubumopa xopposuu 0l YCi08Ull yeareKUCIomHou cpeodsl U e2o adanmayust noo mpebosanus
10 003UPOBKe, 3AUWUMHOU CNOCOOHOCU, MEMNEPATYPHBIM XAPAKIMEPUCTIUKAM U COBMECTUMOCTIU C OpYUMU
peacenmamu. IIpusedeno nosmannoe onucanue npoyecca paspabomxu u 0CHOGHvIe Mpebosanus, coomodenue
Komopbix Koumponupyemcs. Pesynomamom npogedeHnvix Uccied08anull A8IAI0MCA 08€ MapKu uH2ubumopa
VeNleKUCJIOMHOL KOPPO3Ull, 8 OCHO8E KOMOPbIX NPOU3800OHOE UMUOA30IUHA. Pasnuuue paspabomannvix KomMnosuyui
3aKII04Uaemcs 6 mune pacmeopumers, U, COOMEemcmeeHHo, 8 MeMnepamypHuIX XapaKmepucmukax — memnepamypax
ecnvluky u 3acmoiéanusi. Oyeneno GnusHue KOIUYeCmaa akmueHoU 0CHOBbL HA dPHEeKMUBHOCHb KOMNO3UYUL,
HAtlOeHo ONMUMAIbHOE COOepIHCane KOMNOHEHMO8 8 cocmaege unzubumopa kopposuu. Iloouepknyma easxcnocmo
nokasamernetl memMnepamypsbl 6CHbIUKY U 3ACMbIBAHUS 01 UHSUOUMOPO8 KOPPO3UU U NPEOSIONCEH NYHb
pe2yaupo8aHusi OAHHbIX NOKA3amesnel coCmasd.

Knrouessie ciioBa: MHTHOUTOP KOPPO3UH, YIIIEKUCIOTHAS KOPPO3Hs, TPOU3BOAHBIC UMHIA30IMHA, 3aIUTHBIN 3 deKT.

L. A. Magadova, V. D. Kotekhova, A. A. Ermakova.

Development and Adaptation of a Corrosion Inhibitor

to Protect Metal Equipment in Conditions

of Carbon Dioxide Corrosion



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

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

Key words: corrosion inhibitor, carbon dioxide corrosion, imidazoline derivatives, protective effect.
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Oxmuciienne cepaopraHu4ecKuX coeJUHEeHHil MacJAsHbIX JUCTHILUIATOB U JeachanbTu3aTa

B MIPHCYTCTBHH PACTUTEIbHBIX Maces

IIpedcmasnena mexnonozus nonyuenus 6A306020 MAcaa Nymem OKUCIEHUsS. CePAOPSAHUYECKUX COeOUHeHUl,
cooepaHcaumuxcs 8 HeQhmaAHbIX OUCMUIAMAX U 0eachanbmu3amax nepoKCcUOOM 6000p00a 8 NPUCYIMCMBUU
PACMUMENbHBIX (PANCOB020 U KACMOPOBO20) MAcCe ¢ NOCedywell IKCmpaKyuel oKcudamos u denapaguruzayuueri
pagunamos. Dkcmpakyuio NOIYYeHHOU cMecu NOCie OKUCIEHUs — OKCUOAma npoeoounu N-memuinuppoiuoHoM.
Onpedeneno konruuecmseenHoe cOOepiucanue pancogozo macia 6 paguname u sxkcmpaxme. Ilymem oxaadcoeHnus
SKCMPAKMHO20 pACMBOPA OM CPEOHEBA3K020 MACIAHO20 OUCIUNIAMA NOJIYYeH 6MOPUYHbILL paguHam,
npeocmasiAowull coboll KOHYeHmpam cyib@oKCcuUoos, KOMOPLIll UCNONL30BAIICA 8 Kayecmee OA306020 maca 01
CMA304HO20 MAMEPUANA C 8bICOKUMU MPUOOTOSULECKUMU CBOUCMBAMU, UCHOTIL3YEMO20 6 MIAICENO HASPYHCEHHBIX
y3nax mpenus. B ceoio ouepeos pancosoe macno, ocmasweecs 6 paguname yayuuiaem uHOeKc 6a3K0CMu u
cmasvisarouue ceolicmsea nocieonezo. Ilpogeden ananus nokazamenetl Colpbs U NOIYUEHHbIX PAYUHAMOS,
Xapaxkmepu3zyowue QU3UKO-XumuiecKue u mpuboiocuiecKue ceolucmsa.

KiroueBnle ciioBa: 6a30Boe Maciio, MEPOKCH] BOJOPOa, PACTUTENBHOE Macio, OKCHIAT, padrHAT, CMa3Ka.

V. R. Nigmatullin, E. G. Telyashev.

Ufa State Petroleum Technical University

Oxidation of Organosulfur Compounds of Vacuum Distillates

and Deasphalted Oil in The Presence of Vegetable Oils

A technology for producing base oil is presented by oxidation of organosulfur compounds contained in petroleum
distillates and deasphalted oils with hydrogen peroxide in the presence of vegetable (rapeseed and castor) oils,
followed by extraction of oxidates and dewaxing of raffinates. Extraction of the obtained mixture after oxidation of
the oxidate was carried out with N-methylpyrrolidone. The quantitative content of rapeseed oil in the raffinate and

extract was determined. By cooling the extract solution from a medium-viscosity oil distillate, a secondary raffinate



was obtained, which is a concentrate of sulfoxides, which was used as a base oil for a lubricant with high tribological
properties used in heavily loaded friction units. In turn, the rapeseed 0il remaining in the raffinate improves the
viscosity index and lubricating properties of the latter. An analysis of the indicators of raw materials and obtained
raffinates, characterizing the physicochemical and tribological properties, was carried out.

Key words: base oil, vacuum distillates, hydrogen peroxide, vegetable oil, oxidate, raffinate, lubricant.
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Cracking of Resinous-Asphaltene Extra-Heavy Oil Compounds

on the Highly Developed Surface of a Coal Additive

The paper presents the results of cracking of extra-heavy oil in the pore space of a coal additive in a nitrogen
atmosphere and in a subcritical aqueous fluid at a temperature of 365°C and a pressure of 17 MPa. The coal additive
consisted of an amorphous carbon phase forming a developed microporous structure. An analysis using scanning
electron microscopy and adsorption porometry established that a vapor-air modification of the coal additive changes
its surface relief and leads to the development of a micro- and mesopore structure. The intrapore space of the
modified coal additive contains 38.6 vol % mesopores with a specific surface area of 172 m*/g. The final products of
extra-heavy oil cracking with the proposed coal additive are characterized by an increase in the content of saturated
and aromatic hydrocarbons, as well as by an almost complete absence of asphaltenes. The largest hydrocarbon yield
was observed during extra-heavy oil cracking in a nitrogen atmosphere. In experiments, asphaltene conversion
processes are observed due to the destruction of C—C, C-N, and C—O bonds with the formation of low-boiling
compounds and high-carbon substances. The largest yield of aromatic hydrocarbons is observed during cracking in a
subcritical aqueous fluid, with the yield of liquid products being reduced due to intensive gas formation. The
hydrocarbon composition of gases is dominated by lower alkanes, which indicates the destruction of C—C bonds.

Keywords: extra-heavy oil, cracking, coal additive, adsorption/desorption isotherms, SARA, gas chromatography.
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Styrene Adsortion from Styrene—Water System with Carbon Sorbents

The asorption properties of carbon materials for purification of petrochemical systems were predicted digitally. The
mechanism of styrene adsorption in pores of various sizes was clarified more precisely and the styrene adsorption
energies were calculated with and without taking account of the aqueous medium. The “structure-adsorption activity”
relationship was established and the characteristics responsible for increase in adsorption capacity of carbon
sorbents were identified: the expedient pore size of the carbon material of the adsorbent was determined to ensure

sufficient effectiveness of styrene adsorption from aqueous medium. The experimental studies of styrene adsorption



from aqueous medium using commercial AG-3 and BAU carbon sorbents confirm the validity of the established
mechanisms.
Keywords: styrene, adsorption, aqueous media, carbon sorbents, modeling, Monte Carlo method, nanotube,

structure-property relationship, digital prediction.
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Silicoaluminophosphate Molecular Sieves with Different Silica Contents

and Their Catalytic Properties in the Oligomerization Of o-Methylstyrene

Silicoaluminophosphate molecular sieves SAPO-11 were obtained from gels with different silica contents.
Silicoaluminophosphates as cubic crystals with 0.5 mm diameter were obtained from gels with SiO2/Al:0;3 ratio equal
to 0.1, while samples with the ratio SiO2/A1:03 = 0.5 were obtained as extended prisms with 1-2 mm diameter.
Increasing the SiO2 /Al20s ratio from 0.1 to 0.4 leads a greater amount of acid sites and a decrease in the specific
surface. The conversion of a-methylstyrene as well as the yield of linear dimers and cyclic trimers both increase with
an increasing amount of acid sites and greater external surface.

Keywords: molecular sieves, silicoaluminophosphate SAPO-11, olefin oligomerization catalysts.
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How to Improve The Efficiency of Kinetic Hydrate Inhibitors

Based on Nanofibrillar Cellulose?

This research discovered that carboxylated cellulose nanofibrils (CNF) with cations of various structures can
significantly reduce the number of nucleation sites for methane hydrate formation when compared to distilled water.
The electrokinetic potential of CNF in water slightly affects the concentration of hydrate crystallization centers, but it
does alter the work of their formation. The energy barrier increases as the absolute value of the electrokinetic
potential of nanoparticles decreases. The study of the effect of various CNF salts on the kinetics of methane hydrate
formation expands our understanding of the inhibition mechanism of hydrate formation. It’s assumed that a
significant negative charge prevents the adsorption of like-charged hydrate nucleation centers on CNF. A decrease in
the absolute value of zeta potential of CNF due to a change in cation facilitates this process. As a result, nuclei sorbed
on colloidal CNF particles are stabilized on the surface, complicating their coalescence and crystal growth. The
design of cellulose-based nanoparticles with varying zeta potential will allow the development of a colloid theory for
controlling the formation of gas hydrates.

Keywords: methane hydrate, cellulose-based kinetic hydrate inhibitors, nucleation, subcooling.
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Catalytic Vacuum Gas Oil Oxycracking in Presence of Metal Zeolite Catalysts

The results of study of catalytic vacuum gas oil oxycracking process in presence of metal zeolite catalysts are
presented. Screening of oxides of 10 modifying transition metals (Cu, Ti, V, Cr, Fe, Co, Ni, Cd, Mo, and W) made it
possible to disclose the basic differences in the behavior of the catalytic systems. Based on the data obtained, an
activity series were constructed (based on the total  yield of  light  fractions):
Mo >Ti> Cr> Ni>Fe>W>V>Cd> Co > Cu. Best results for the target fractions were obtained in the presence
of molybdenum, titanium, and vanadium zeolite systems (for 195/200-300°C fractions) and for tungsten-containing
system (for hydrocarbon gas). Comparison of vacuum gas oil conversion data obtained under catalytic oxycracking
conditions with bond strength of the surface oxygen of the metal oxides made it possible to establish their
correspondence and to recommend this criterion for choosing catalysts for the process.

Keywords: vacuum gas oil, catalytic oxycracking, oxidative cracking, transition metal oxides, metal zeolite catalysts,

surface oxygen bond strength.
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Study on the Geochemical Properties of Oil Shale and Its Mineralization Potential

With the gradual depletion of conventional petroleum resources, oil shale, as an important unconventional oil and gas
resource, is of great significance to alleviate the global energy crisis and optimize the energy structure. In this study,
we comprehensively assessed the organic matter abundance, type, maturity, and trace element characteristics of oil
shale by collecting and analyzing oil shale samples from the Lower Permian region in the western part of the southern
margin of the Junggar Basin, and by applying pyrolysis analysis and rock pyrolysis analysis. The study showed that
the average value of total organic carbon (TOC) of the oil shale in the study area was 10.26%, of which 41.67% was
medium-grade oil shale and 58.33% was low-grade oil shale, reflecting the overall abundance of medium-low organic
matter. The average value of hydrocarbon potential was 40.83 mg/g. The hydrogen index of the oil shale samples
ranged from 77 to 861.06 mg/g, with an average value of 405.56 mg/g. The organic matter type was mainly of the II;
type (humic-sapropelic type), which accounted for 75% of the total, and the analysis of the highest pyrolysis peak
temperature showed that 83.33% of the samples were in the low maturity-mature stage. Trace element analyses
revealed that the oil shales in the study area were formed in a terrestrial-weakly reduced depositional environment.
Especially, the analysis of Sr/Ba, Th/U and B/Ga ratios indicated that the oil shale was mainly formed in

freshwater-semi-saline environment. In addition, the analysis of V/(V+Ni) and U/Th ratios supports the reduced



environment in which the oil shale was formed. The shale in the Dalongkou area has greater salinity values and
higher organic matter productivity in the water body at the time of formation compared to the oil shale in the
Cangfanggou area. The results of this study are important for understanding the geochemical properties and
mineralization potential of the Lower Permian oil shales in the western part of the southern margin of the Junggar
Basin.

Keywords: Junggar Basin, oil shale, geochemical properties, mineralization potential.
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Research on Shale Fracture Characteristics and Developmental Controlling Factors

This study focuses on the shale fracture characteristics and their developmental master factors in the southeastern
Sichuan Basin, aiming to gain a deeper understanding of the fracture network in shale gas reservoirs and its impact
on hydrocarbon exploration. Through geological investigation and core sample analysis of Longmaxi Formation
shales within the Dingshan-Dongxi and Songkan formations, the characteristics and main controlling factors of shale
fractures were deeply studied by using fracture measurements, chi-square projection method and electron
microscopy. The results show that: the inclination of cracks is mainly dominated by high-angle cracks and upright
cracks, with the upright cracks of the Silurian system accounting for 57.35%, and the high-angle cracks of the
Triassic system accounting for 43.85%. The fracture filler is mainly calcite and pyrite, in which the calcite and the
analysis of fracture density shows that the density of Silurian fracture lines is mainly 3-8 lines/m, accounting for
70.5% of the total number, the development of microfractures also plays an important role in shale gas storage and
transportation, and there are various types of microfractures, including open and filled seams, which provide an
important storage space for shale gas exploration; the degree of development of shale fractures is related to the
mineral components, organic carbon content and thickness of the rock formation. The degree of shale fracture
development is closely related to the mineral fraction, organic carbon content and formation thickness. Shales with
high brittle mineral content and organic carbon content have a higher degree of fracture development, while the
greater the thickness of the formation, the lower the fracture density. These findings indicate that the development
degree and types of shale fractures vary significantly among different geological periods and tectonic blocks, and that
their complexity and diversity have important implications for shale gas storage and transportation.

Keywords: Sichuan Basin, shale, fracture characteristics, main control factors.
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A Promising Device Based on Step Stage Theory for Highly Effective Treatment of Oil Field Wastewater



This study proposed a solar thermal electrochemical photo (STEP) theory-based integrated device for highly efficient
oilfield-produced wastewater (OPW) purification, combining photothermal and electric technologies. The major oil
fields in China reaching the mid-to-late stage of high-water content extraction have substantially increased the
amount of OPW, the complex composition of which makes degradation challenging. This research aimed to improve
OPW treatment efficiency and reduce energy consumption and mining costs via innovative processes and integrated
experimental devices. A solar five-field demulsification model was developed by combining filtration, distillation,
condensation, and other processes using the solar STEP theory and incorporating the photocatalytic oxidation,
thermal effect, electro-oxidation, air flotation, and flocculation derived from solar energy. The model enables the
utilization of photocatalysts to harness solar power.and get the full spectrum energy hierarchical conversion
utilization. The results showed that petroleum hydrocarbon removal was positively correlated with the environmental
temperature and voltage. The device significantly improved the petroleum hydrocarbon removal rate at an optimized
temperature and voltage. At 100°C and 3 V, the petroleum hydrocarbon removal rate reached 93%, confirming the
efficiency and feasibility of the device in improving OPW treatment efficacy and environmental protection.

Keywords: solar STEP theory, solar five-field demulsification model, integrated device, solar full spectrum energy

graded conversion and utilization.
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Study on The Simulation Law of Two-Phase Seepage in Gravel

Based on Phase Field Simulation

Tight glutenite reservoir structure is complex, mineral types are multi-seepage, and most of them are non-Darcy’s law
flows Based on the finite element COMSOL simulation of seepage flow in glutenite water flooding, this chapter mainly
explores the influence of several related factors on displacement recovery. With the increase of wetting angle, the
wettability makes the porous state of solids and fluids in glutenite stable, so that water can easily push oil out, which
leads to the increase of water flooding recovery The higher the injection rate, the higher the water cut in a short time,
which makes the oil-water two-phase displacement accelerate and the higher the displacement recovery With the
increase of gravel diameter, the oil saturation decreases less and more crude oil is bound by the pore structure
surrounded by large particles, which is not conducive to displacement Small gravel particles have little influence on
the front of water drive, and there is no obvious dominant channel, which leads to the recovery effect.
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DEEPWATER OIL AND GAS WELL ANNULUS PRESSURE MANAGEMENT STRATEGY

Deepwater oil and gas wells have complex well body structure, and the multi-layer closed annulus structure formed
by free section and sealed section tubing column is easy to absorb heat and generate expansion pressure. In
deepwater drilling operation, the rise in temperature of the closed casing annulus is easy to produce the phenomenon
of rising annulus pressure, and due to the special characteristics of the underwater wellhead device, it is not possible
to release the annulus pressure between the casing, and the high annulus pressure will lead to casing extrusion and
deformation, which will seriously threaten the safety and integrity of the wellbore. In order to ensure the smooth
progress of deepwater drilling operations and reduce operational risks, corresponding methods and strategies are
proposed for the management of annulus pressure in deepwater oil and gas wells. A variety of measures and products
have been developed worldwide for engineering measures of annulus pressure management, including optimization of
well structure and cementing design, use of rupture discs, foam casing and vacuum tubing, and other measures. This
paper analyzes five major categories of prevention methods and control techniques for deepwater oil and gas wells
well annulus confinement pressure, which are increasing casing strength (stiffness level, wall thickness), eliminating
expanding fluid, blocking heat transfer, balancing fluid thermal expansion and releasing annulus confinement
pressure management strategies. Measures to control annulus pressure by increasing casing strength (stiffness level,
wall thickness), fully sealing the annulus, vacuum insulated tubing, foam casing, nitrogen foam isolation fluid,
non-circumferential pipe shoes and rupture disc casing tools and analyzing their engineering advantages and
disadvantages. According to the engineering application experience, the use of rupture disk casing tool to alleviate
the annular pressure is currently the most widely used and stable and reliable means in the world. And according to
the theoretical knowledge and engineering practice of annular pressure management, the basic strategy of annular
pressure management is summarized when rupture disk is adopted as the main means of annular pressure
management.

Keywords: deepwater oil and gas wells, annular pressure, annular trap pressure rise (APB ), management strategy.
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FOSSIL FUEL DEMAND SCENARIOS FORECAST

UNDER THE CARBON EMISSIONS REDUCTION TARGET

Restructuring energy supply and demand is one of the essential measures to realize the carbon emissions reduction
target. To explore the impact of the restructuring of energy supply and demand on fossil fuel demand under the
carbon emissions reduction target, takes China as an example, obtains a data set, and utilizes the elasticity analysis,

incremental contribution method, weighted moving average method and scenario analysis to forecast the structure of



energy demand and the consumption of fossil fuels. The study results show that the projected values of China’s total
energy consumption demand in 2030 and 2035 will be 6300.19-6419.82 million tons of standard coal and
6955.92-7175.29 million tons of traditional coal, respectively. The shares of coal, oil, and natural gas in total energy
consumption in 2030 will be 45.68-46.35%, 17.95-18.27%, and 10.71-10.89% respectively; by 2035 the energy
structure will be further optimized, and the shares of coal, oil, and natural gas in the total energy consumption will be
39.71-40.53%, 18.07-18.56% and 11.86-12.15%, respectively. Further forecasts of gasoline, kerosene, diesel, and fuel
0il consumption in 2030 and 2035 are analyzed in this study.

Keywords: energy structure, fossil fuels, energy demand, forecast, carbon emissions reduction.
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SIMULATION ANALYSIS OF WELLBORE INSTABILITY CONSIDERING THE INFLUENCE

OF HYDRATION EFFECT ON THE PHYSICAL PROPERTIES OF BRITTLE SHALE

Shale gas, as an important unconventional oil and gas resource, its efficient development can alleviate the current
severe energy demand situation. However, the water absorption and expansion characteristics and hydration effects
of shale pose a great threat to the drilling safety of shale, mainly wellbore stability. Therefore, based on mechanical
property experiments, the influence of hydration expansion on the mechanical property parameters of brittle shale
was analyzed, and an evolution model of the mechanical property parameters of shale with hydration expansion was
constructed. In addition, a finite element model for numerical simulation of wellbore stability in shale formations was
established, and the effects of factors such as the addition of hydration inhibitors in drilling fluid on wellbore collapse
were analyzed. Research has shown that the hydration and expansion of shale can reduce its elastic modulus and
cohesive force, but the effect of hydration and expansion on Poisson’s ratio and internal friction angle shows the
opposite pattern. After being immersed in drilling fluid for 12 hours, the elastic modulus of shale decreased from 5.3
GPa to 3.9 GPa, and the cohesion decreased from 4.6 MPa to 3.0 MPa. In addition, wellbore collapse and instability
in shale mainly occur in the early stages of drilling operations, while wellbore collapse will significantly slow down in
the later stages. The wellbore enlargement rate increased to 40% within the first three hours of drilling operations.
Moreover, the addition of hydration inhibitors in drilling fluids will prevent further collapse of the wellbore by
inhibiting the invasion of water. When the hydration inhibitor in the drilling fluid was increased from 0 to 45 g/m3,
the wellbore enlargement rate decreased from 66.2% to 27.8%. This study can provide theoretical reference for
maintaining wellbore stability and drilling safety during shale drilling.

Keywords: brittle shale, hydration expansion, wellbore instability, numerical simulation.
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GEOCHEMICAL CHARACTERISTICS AND GAS SOURCE COMPARISON ANALYSIS

OF FAULT ADJUSTED TIGHT GAS RESERVOIRS

Tight gas is an extremely important unconventional oil and gas resource, and its efficient development can effectively
alleviate the current tense energy situation. However, the geochemical characteristics and gas source analysis of fault
adjusted tight gas reservoirs are currently insufficient. Therefore, based on experimental methods such as tight gas
composition and hydrocarbon isotope determination, the geochemical characteristics of typical tight gas reservoirs
were analyzed, and discussions were conducted on the genesis of tight gas and source rock properties in the study
area. The research results found that the tight gas in the study area is mainly composed of light hydrocarbons, and the
tight gas reservoir is an ideal geological body for carbon dioxide geological storage, with an estimated CO: burial
value of up to 3.43-10 ° tons. Meanwhile, high-temperature and high-pressure trapping environments can easily cause
heavy hydrocarbons in the trap to break down into light hydrocarbons, resulting in a much higher [13-C; value in the
carbon isotopes of tight gas compared to other carbon isotopes. The light hydrocarbon components of typical tight
gas reservoirs are mainly oil associated gas types, while the heavy hydrocarbon components are mainly coal derived
gas types. Moreover, the average organic carbon content in the tight gas in the study area is 6.67%, indicating that its
source rocks are type I and 1I-1 kerogen, derived from underlying humic source rocks. Finally, the study found that
the [13-CO: values of all dense gas samples ranged from 7.85% to 15.3%, and the carbon dioxide concentration was
all below 6%, indicating that the source of carbon dioxide in dense gas is a mixed mode.

Keywords: tight gas, geochemical characteristics, source rocks, fractured reservoir, inhance oil recovery.
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DESIGN AND DEVELOPMENT OF OILFIELD EXPLORATION

AND DEVELOPMENT DATA EXCHANGE MANAGEMENT PLATFORM

As the information age progresses and oilfield production deepens, information technology plays an increasingly
pivotal role in oilfield production, scientific research, and management. Data quality and integrity have become key
issues in both research and production. This study analyzes the architecture of data quality control methods based on
the technical system of the OSDU (Open Subsurface Data Universe) sharing center. A virtual data layer (VDB) is
introduced, and the overall architecture of the exploration and development data exchange management platform is
constructed through collaborative technology. Employing a systematic design concept, all applications within the data
exchange management architecture are organically combined, forming an integrated and cohesive design and
development strategy. This research presents a novel approach where the system application is distinctly separated
from the database management. This strategy effectively resolves the challenges associated with managing metadata
in oilfield exploration. By designing the database and coding specifications, the development and deployment of the
system are completed efficiently. The implemented system offers comprehensive functionalities to all oilfield levels,
including data storage, auditing, querying, statistical analysis, and data exchange management. It facilitates the

seamless exchange of diverse exploration and development data, ensuring scientific data management and



establishing a foundation for shared scientific data. This enhances service quality and the level of exploration and
development in the field. This paper focuses on the design and development of a data exchange management platform
for oilfield exploration and development, using the oil and gas industry as a case study. The analysis of industry
demands and technology supply within this context is crucial for advancing the exploration and development
capabilities in oilfields.

Keywords: oilfield, exploration and development, OSDU standard, VDB, data exchange management system.
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NUMERICAL SIMULATION INVESTIGATION OF VERTICAL BEARING CHARACTERISTICS

OF DEEP WATER EXPANDABLE SURFACE CONDUCTOR

Deep water areas with soft subsea soils, conventional surface conductor into the mud depth is too deep, long waiting
time for resting, prone to surface conductor sinking and submerged wellhead instability. In this paper, based on the
basic principles of mechanics and the understanding of the structure of the surface conductor, a mechanical model of
the bearing capacity of the surface conductor is established. Three types of expandable surface conductors were
designed by changing the distribution of the expansion material, in contrast to conventional surface conductors. The
bearing characteristics of different structural surface conductors are also investigated by changing the soil
parameters from the strength of the submarine soil. The study has obtained: the load-bearing capacity comparison
graph between conventional surface conductor and expandable surface conductor, the load-bearing capacity change
of expandable surface conductor under the change of soil parameters and the change of expansion material section;
and the load-bearing capacity improvement effect of the three expandable surface conductors designed in the paper
compared with conventional surface conductors, using stress as the evaluation criterion. This paper provides
technical support for the design of expandable surface conductors and provides a basis for numerical simulation of
surface well construction.

Keywords: drilling, deepwater drilling, surface conductor, expandable conductor, bearing characteristics.
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A NEW METHOD FOR THE EVALUATION OF PRODUCTIVITY

OF WATER-PRODUCING GAS WELLS IN SPECIFIC TIGHT SANDSTONE RESERVOIRS

The tight sandstone reservoirs in the Sulige Gas Field have complex pore structures and gas-water distribution, and
the water production law in the complex gas-water distribution areas has not been clarified. The water production of
gas wells in different regions varies greatly, and the water production of gas wells seriously affects the efficient
development of natural gas. In order to improve the benefit of gas field development, this study takes stress-sensitive
effects, gas-water immiscibility, and constant production conditions of gas wells under a certain gas-water ratio Rgw
as constraints, and considers the fluid seepage as an isothermal seepage process, an evaluation model of the
productivity of a theoretical water-producing gas well and a relative permeability model of the gas phase are
constructed. Moreover, the influence of water production on the degree of pressure drop, gas well productivity, and
gas well recovery was systematically analyzed. This study shows that when the water-gas ratio of gas wells is less
than 1, 1-2, 2-3, 3-4, 4-5, and greater than 5, its influence on productivity is less than 40%, 52%, 50%, 58%, 61%,
65% and greater than 65%, respectively. The average water-gas ratio of the water-producing gas wells in the Sulige
Gas Field is 1.27 m?/10 ? m?. The effect of water production on recovery is compared with the case of no water
production: for water-producing gas wells, the recovery rate of Type I wells is reduced by 8.45%, that of Type Il wells
is reduced by 9.58%, and that of Type 11l wells is reduced by 11.54%.

Keywords: productivity calculation; dynamic analysis; water production impact assessment, tight sandstone.
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STUDYING THE ACCUMULATION CHARACTERISTICS OF CRUDE OIL

IN AN OIL FORMATION IN THE ASPECT OF PREDICTING THE EFFECTIVENESS

OF CRUDE OIL EXPLORATION

The development of tight oil sandstones in the Extension Formation in the southwestern Ordos Basin and the mode of
crude oil migration is a hotspot. A large number of geochemical experiments and computational methods were used to
systematically study the crude oil transport characteristics of the Yanchang Formation in the Huaqing area. The
results show that four typical types of inclusions are developed in the Yanchang Formation: inclusions in quartz

fissures, inclusions in quartz colluvium and large rims, inclusions in calcareous colluvium, and inclusions in sodium

feldspar. There are two peaks in the homogenization temperature of the inclusions: 80-100°C and 120-130°C. The
Chang 6 and Chang 8 reservoirs in the Huaqing area have experienced the process of densification while forming
reservoirs, and the physical properties of the sand body reservoirs during the maximum hydrocarbon discharge
period are good, which is an effective channel for oil and gas transportation. The minimum oil column heights for oil
and gas transportation in Chang 6 and Chang 8 Members are 7.48m and 15.68m, respectively. Proximity vertical
transportation is an important mode of crude oil transportation and aggregation in the Yanchang oil group in the
Huagqing area. The physical properties of crude oil in Huaqing area are good, showing low density, low viscosity, low

freezing point and good fluidity. The hydrocarbon source rocks of the Chang 7 Member were transported under



excess pressure and buoyancy along channels such as cheese root networks, connected sands and microfractures, and
thus large composite lithologic reservoirs were formed in the Chang 6 and Chang 8 Members.

Keywords: crude oil, hydrocarbon aggregation, inclusions, accumulation characteristics.
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CHARACTERIZATION OF PORE STRUCTURE AND OIL-WATER

TWO-PHASE SEEPAGE PROPERTIES IN SANDSTONE RESERVOIRS

In this study, the pore structure and oil-water phase seepage characteristics of sandstone reservoirs of the Yanchang
Formation in the Ordos Basin were deeply analyzed. Through scanning electron microscopy observation, oil-water
phase percolation experiments and nuclear magnetic resonance (NMR) experiments on 30 core samples, the pore
Structure was categorized into uniform macroporous, striated, microfractured and dense types. The experimental
results show that the uniform macroporous type pore structure shows the strongest seepage capacity, and its ratio of
liquid-measured to gas-measured permeability is 0.724 on average, while the dense type pore structure has the
weakest seepage capacity, and the ratio is 0.091 on average; NMR T2 spectral analysis reveals that the cores with
different types of pore structure show significant characteristic differences in the water-driven oil drive process,
especially in the substitution of oil in the macroporous and micrometer pore In particular, the oil substitution in large
pores and micron pores is remarkable, that is, the oil-water seepage process and the response of seepage and suction
of cores with different types of pore structure are obviously different, which is a better way to study the characteristics
of oil-water seepage and distribution of 0il and water; the uniform macroporous type and the strip-type pore structure
are more effective in oil-water two-phase seepage, and the microfracture type and the dense type are relatively poor.
This paper provides a basis for the exploitation of tight reservoirs in the study area, which is of great theoretical and
practical significance for optimizing the oilfield development strategy and improving the efficiency of oil and gas
exploitation.

Keywords: sandstone, tight reservoir, pore structure, oil-water permeability.
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DIAGENESIS AND GENETIC MODEL OF CALCAREOUS INTERBEDS

IN MARINE STRATA

The installation of a surface conductor in deepwater jet drilling is crucial for offshore oil and gas development. This
study investigates the interaction between the surface conductor and subsea soil during injection drilling. A simplified
model using ABAQUS finite element software analyzes the damage effect of the water jet on the soil and simulates the

mechanism of soil body damage under different parameters. The mechanical behavior of the soil and conductor



during installation is examined, and the load-bearing characteristics of the soil are analyzed. Sensitivity analysis of
factors such as injection displacement and bit extension reveals their significant influence on conductor installation.
The findings provide insights into the drilling process and contribute to ensuring the stability of the wellhead in
deepwater drilling operations.

Keywords: Zjet drilling, surface catheter, stability mechanism, finite element analysis.
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CHARACTERIZATION OF PORE STRUCTURE AND TWO-PHASE SEEPAGE PATTERN

IN SANDSTONE CONGLOMERATE BASED ON CT SCANNING

Oil and gas occurrence characteristics and seepage characteristics of tight reservoirs are the key to production. CT
technology can monitor displacement and advance seepage front in time In this chapter, NMR experiments of
spontaneous imbibition and CT monitoring experiments of differential pressure displacement are carried out for dense
conglomerate to clarify the law of two-phase seepage. The results show that in spontaneous imbibition, the fluid
circulation in the pore of tight glutenite is high, and there is no micro-fracture The pore volume of clay minerals with
high content increases when exposed to water, which improves the imbibition recovery ratio However, the highly
heterogeneous gravel distribution increases the complexity of seepage path and thus enhances the imbibition recovery
ratio. The strong heterogeneity of sandy conglomerate leads to the formation of preponderant passages in seepage In
the early stage of displacement, the water flooding effect is poor and a large amount of water accumulates With the
increase of displacement time, there is no obvious change in oil saturation at both ends of the middle part of a large
number of water rock samples The oil saturation is lower at both ends and higher in the middle.
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FEASIBILITY ANALYSIS OF WATER INJECTION DEVELOPMENT

BASED ON GEOLOGICAL RESERVOIR CHARACTERISTICS

The characteristics of geological reservoirs are an important means to evaluate the feasibility of water injection
development. The differences in reservoir characteristics in different regions make it difficult to scale up the
promotion of water injection development parameters. A more effective way is to establish efficient water injection
development methods and strategies suitable for the region. Therefore, based on the geological characteristics of the

Wucangbao Chang 6 and Chang 9 oil reservoirs, the feasibility of water injection development in Wucangbao



reservoir is analyzed from several aspects such as interstitial material content, reservoir hydrophilicity, and stress
sensitivity. The water injection parameters of Wucangbao Chang 6 and Chang 9 single wells are calculated using
methods such as apparent flow rate method, permeability and single well productivity regression method, and
stratigraphic series curve regression method, respectively. The water injection parameters are obtained based on the
single well production. The results show that the Wucangbao Chang 6 and Chang 9 reservoirs have good water
injection feasibility and prospects in terms of sandstone cement, reservoir fluid properties, wettability, and water
flooding efficiency; And the production of single well Chang 6 is 1.5-4.0 t/d, while the production of single well Chang
9 is 2.0-4.5 t/d; According to the injection production balance, the initial single well injection volume of the
Wucangbao Chang 6 layer is 10 m°, and the initial single well injection volume of the Chang 9 layer is 20 m>, in order
to maximize the recovery rate of the reservoir during the dry or low water cut period.

Keywords: water injection development, low permeability oil fields, single well production; recovery ratio.
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PETROLOGY AND PHYSICAL CHARACTERIZATION OF SANDSTONE RESERVOIRS

The aim of this study is to investigate the petrological characteristics of the Jurassic Sangonghe Formation reservoirs
in the Junggar Basin, Northwest China, and their physical characteristics in order to optimize the strategy of oil and
gas exploration and development. Through the collection and analysis of core samples, this study systematically
investigated the types, structural characteristics and pore-permeability relationships of the reservoir sandstones by
using rock cast thin section analysis, pore structure delineation test by piezomercury method and experimental
analysis by scanning electron microscopy. The results show that the sandstones in the reservoir of the Sangonghe
Formation are dominated by feldspathic feldspathic sandstones and clastic feldspathic sandstones, and the maturity of
the compositions is on the low side. The analysis of the rounding degree and cementation degree of the reservoir
particles reveals its non-homogeneous characteristics, and the porosity and permeability show obvious positive
correlation. Characterization of the pore structure of the reservoir shows that the size and distribution of the pore
throat radius significantly affects the permeability, and the change of the throat has a more significant effect on the
permeability. The porosity of the upper reservoir in the second section of the Sangonghe Formation ranges from
10.9% to 26.1%, with an average value of 17.6%, and the permeability ranges from 0.13 mD to 159 mD, with an
average value of 24.43 mD. The characterization of the phase permeability analysis shows that the relative
permeability of the oil phase decreases with the increase of the water saturation, and the relative permeability of the
water phase increases, and the bound water saturation of the reservoirs in the study area is generally higher, with a
range of 35.6% to 50.2%. 35.6% to 50.2%, with an average value of 41.6%, showing strong hydrophilicity. In
summary, the petrological and physical characteristics of the Jurassic Sangonghe Formation reservoirs in the
Junggar Basin are analyzed in detail in this study, which provides important geological data and theoretical basis for
the exploration and development of oil and gas in this area.

Keywords: Junggar Basin, Sangonghe Formation, reservoir petrological characteristics, physical characteristics,

pore-permeability relationship.
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PILE PENETRATION ANALYSIS AND SUGGESTIONS

OF JACKET PLATFORM SKIRT PILE SINKING

When the pile driving operation of the jacket platform is carried out, the depth of the steel pile into the mud is not
enough or the maximum penetration depth of the steel pile is not the expected bearing layer, which will make the
bearing capacity of the platform pile foundation insufficient, cause the platform to be unstable and cause safety
accidents. In this paper, the energy conservation relationship in the process of pile sinking is analyzed and discussed
from the calculation theory of hammering work and internal force work. Combined with the soil data of field
engineering, the penetration of pile sinking of jacket platform is calculated and theoretically demonstrated. Through
the above in-depth calculation and analysis, the variation law of penetration with formation depth is obtained.
Finally, the control suggestions of pile sinking operation of jacket platform are obtained, in order to provide reference
for engineering operation.

Keywords: jacket platform, pile penetration, hammer power, bearing capacity of pile foundation, control suggestions.
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RESEARCH ON SHALE RESERVOIR CHARACTERIZATION AND CONTROL FACTORS

This study focuses on the characterization of shale gas reservoirs in the Longmaxi Formation and their controlling
factors in the east Sichuan Basin. Detailed mineralogical and reservoir characterization of shale samples in the
region was carried out by various methods, including X-ray diffraction analysis and nitrogen adsorption experiments.
The results show that the shale is mainly composed of clay minerals (illite content ranges from 34.9% to 55.7%),
quartz and calcite. In terms of reservoir characteristics, the shale mesopore morphology is mainly “slit-type”, with
BET specific surface area ranging from 7.12-25.63 m?/g and BJH pore volume from 0.0095-0.0262 mL/g. These
reservoir characteristics show a significant positive correlation with the organic carbon content (1.82-3.87%).
correlation. Petrographic analysis further reveals that the brittle mineral content has a significant effect on the
brittleness, pore development and fracturing effectiveness of the rocks. In addition, diagenesis (including compaction,

cementation, dissolution, and thermal evolution of organic matter) had a significant impact on the formation and



characterization of shale pores. These findings provide a key scientific basis for understanding the geological
characteristics and development potential of shale gas reservoirs in the Longmaxi Formation in the Sichuan Basin.

Keywords: Sichuan Basin, shale gas, brittle minerals, reservoir characteristics, controlling factors.
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APPLICATION OF GEOLOGICAL ENGINEERING INTEGRATION

IN TIGHT SANDY CONGLOMERATE HORIZONTAL WELL

In order to improve the recovery rate of tight glutenite horizontal wells in the Baikouquan Formation in Mahu Sag,
geological models were constructed through three aspects: structural modeling, lithofacies modeling, and attribute
modeling; through rock mechanics parameters, in-situ stress direction, and vertical direction. Stress, pore fluid
pressure, maximum horizontal principal stress, minimum horizontal principal stress to construct a one-dimensional
in-situ stress model, combined with imaging logging wellbore wall caving and induced fractures to determine the
in-situ stress direction to simulate the three-dimensional stress direction in the study area, using finite element method
to simulate and The objective function fits and inverses the distribution of the three-dimensional in-situ stress field.
Finally, comprehensive reservoir parameter characteristics and engineering parameter characteristics are used to
predict the “sweet spot” of the study area. The results show that there are three types of sweet spots in the glutenite in
the Mahu Depression: Type I sweet spots are good reservoirs with good oil content, high oil well production, and
good reservoir engineering compressibility; Type Il sweet spots are followed by oiliness and oil well production; Type
Il The sweet reservoirs have just reached the lower limit of the oil layer standard, mainly poor oil layers. The
research results provide a reference for the development of Baikouquan tight glutenite in Mahu Sag.
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RESEARCH ON OIL PRODUCTION FORECASTING METHOD

OF TIGHT OIL RESERVOIR BASED ON GREY CORRELATION METHOD

Horizontal well fracturing technology is an important way to improve the oil recovery efficiency of low-permeability
reservoirs. Aiming at a certain test area on the edge of Daqing oilfield, a simulation conceptual model is established
using CMG reservoir numerical simulation software. The influence of engineering parameters such as the number of

fracture clusters, fracture half-length, fracture permeability, production pressure difference on the peak daily oil



production is analyzed. Moreover, the gray correlation method is used to analyze the influence of the above factors on
the peak daily oil production. Using key factors as variables in the regression model, a mathematical prediction
model for daily oil production peak is established. The findings should make an important contribution to the oil
production peak prediction.

Keywords: oil production prediction, fracturing technology, horizontal well, tight oil reservoirs.
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STUDY ON THE INFLUENCING FACTORS OF HYDRAULIC FRACTURE PROPAGATION

IN DEEP UNCONVENTIONAL GAS RESERVOIRS

To fully understand the factors influencing hydraulic fracture propagation in deep unconventional gas reservoirs, this
study takes a block in China as an example. Firstly, a comprehensive geological mechanics model of the reservoir is
constructed. From the perspectives of discrete natural fracture modeling, hydraulic fracture propagation analysis,
and hydraulic fracturing numerical modeling, an analysis model of the influencing factors of hydraulic fracture
propagation in the reservoir is established. This model is then used to conduct an analysis of the influencing factors,
laying the foundation for optimizing fracturing design and improving fracturing effectiveness. The study shows that
among factors such as cluster spacing, fluid intensity, natural fracture line density, and horizontal stress difference,
cluster spacing has the greatest impact on hydraulic fracture propagation in the reservoir, followed by fluid intensity,
while horizontal stress difference has the least impact. Under the condition of gradually increasing cluster spacing,
the modified reservoir volume will initially increase and then decrease. As fluid intensity gradually increases, the
modified reservoir volume will also increase, but due to economic constraints, fluid intensity should not be excessively
high. When the natural fracture line density is low, the rate of increase in modified reservoir volume is relatively fast
as it increases. However, when the natural fracture line density is high, the rate of increase in modified reservoir
volume slows down as it continues to increase. As the horizontal principal stress difference gradually increases, the
modified reservoir volume will gradually decrease.

Keywords: deep unconventional gas, horizontal fracturing fractures, fracture propagation, influencing factors,

modified reservoir volume.
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