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E. IO. Ceporokosal, IO. B. Koscesnukosa', /. A. Huxonaesa', A. A. [lepmunosa’

'PT'Y medrr u raza (HUY) umenn U. M. I'yOkuna,

2Poccuiicknii 5koHOMUYecKHi yruBepcuTeT umenn 1. B. ITnexanosa

serdyukova.e@gubkin.ru

HccnenoBanne BO3MOKHOCTH BOBJI€YE€HHS

B ChIpbe THIPOOYUCTKY TU3eJIbHOM (Ppakiuu OMOKOMIIOHEHTOB

B cmamve npeocmasnensvt pesynrvmamul pacuema onmumManrbHO20 COOMHOWEHUs OU3ETbHOU Qparyuu u Ppaxyuu
180-240°C buoxomnonenma, noayyeHHO20 8 X00e MeOIeHHO20 NUPOIU3A PACTNUMENbHBIX 0mMX0008. [IpusedeHuvl
cpagHumenvhvle Madauybl MEeXHOLOSUYECKO20 PeACUMA PabOmbl peakmopHo2o OI0KaA 2UOPOOUUCTHKY U KAYecea
noIyUaeMblx NPOOYKMOS C 806leHeHueM OUOKOMNOHEHMA U Oe3 HUX.

KioueBbie c10Ba: OMOIN3ENBHOE TOIUIMBO, TIMPOJIH3 PACTUTEIBHOTO CHIPhsSI, THUAPOOYNCTKA IU3eIbHON (pakiyy,
KUJIKHIA OMOKOMIIOHEHT, CMECEBbIC OMOTOILINBA.
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E. Yu. Serdyukova’, Yu. V. Kozhevnikova', D. A. Nikolaeva', A. A. Perminova’

!Gubkin University,

2Plekhanov Russian University of Economics

Exploring the Possibility of Engagement in the Raw Materials

of Hydrotreating the Diesel Fraction of Biocomponents

The article presents the results of calculating the optimal ratio of the diesel fraction and the 180-240 °C fraction of
the biocomponent obtained during slow pyrolysis of plant waste. Comparative tables are given on the technological
mode of operation of the hydrotreating reactor unit and on the quality of the products obtained with and without the
involvement of the biocomponent.

Key words: biodiesel, pyrolysis of vegetable raw materials, hydrotreating of diesel fraction, liquid biocomponent,

mixed biofuels.

/. B. Tapycoé', A. H. Kapnoe*3, JI. B. Bopucanoe’*

TIAO «CnaBre1s-STHOC»,

2000 «JTYKOWJI-HukeroponuehTeoprcunTes,

3SIpocaBcKuil TOCY IaPCTBEHHBINA TEXHUYECKUI YHUBEPCHUTET,

“Ka3aHCKuil HAMOHAILHBIN MCCIIET0BATENLCKUN TEXHUYECKUI YHUBEPCUTET

BorisanovDV@yanos.slavneft.ru

Hedrenpoaykrsl AJi51 cEBEePHbIX TEPPUTOPHIA

Ha OCHOBe Ipolecca 3aMe/lJIeHHOI0 KOKCOBAaHHS

Paccmompenwvr 6osmodrcnvle pucku nepenpouzso0cmed 1emHux U MeiCCe30HHbIX COPMO8 QU3ENbHO20 MONIUBA HA
HII3. Ilposeden komnaeKcHblil aHaiu3 cOUCME Y3KUX (pakyuil 2u0pooHUeHHO20 npu dasieHuu 6000poda 80 amm.
J1e2K020 2a30Usl KOKCo8anus. PaccmompeHul 3a8UcumMocmu usmMenenus nI0mHoCmuy, memMnepamypbl NOMYMmHeHUs,
memnepamypuvl Ha4aua KPUCMAIIUZAYUY, COOEPHCAHUS APOMATMUYECKUX Y2Ne8000P0008, cepbl U a30mda Om

ymsicenenus gppaxyuonnozo cocmaga. Ha ocnosanuu noayuennvix OAHHbIX U3 Y3KUX Qpakyuii CKoMnayHoupoeausl



KOMNOHEHMbL peaKmueHO20 MONIUBA, 3UMHE20 U TemHe20 Ousenbho2o monausa. Ilonyuenuvie cmecu
npoanaiusuposansl Ha coomgemcmesue mpeovosanusim ' OCTos. [lokazana 803M0iCHOCMb NOIYYEHUS

U3 2UOPOOUUUIEHHO20 NPU OdgieHUuU 6000pooa 80 amm. 1eeK020 2a30Uis KOKCOBAHUsL PeaKmMUgHO20 Moniusd,
3UMHE20 U JlemHe20 OU3elbHO20 MONIUEA.

KumroueBble cioBa: aBToMatudeckas quctmwuiimonHas yeranoBka PILODIST 400 CC, onpeneneHue CBOMCTB Y3KUX
(pakuuii, Terkuii ra3o0ilyib KOKCOBaHMUS, TU3EJIBHOE TOIUTMBO, PEAKTUBHOE TOIUIMBO, YCTAHOBKA THAPOOYUCTKH

0J] BBICOKHM JIaBJIEHUEM BOJIOPO/a, HU3KOTEMIIEpaTypHBbIE CBOICTBA.

DOI: 10.32935/0023-1169-2023-637-3-8-14

D. V. Tarusov', A. N. Karpov?, D. V. Borisanov'*

'Slavneft-YANOS PJSC, Yaroslavl,

2000 “Lukoil-Nizhegorodorgsintez”,

3Yaroslavl State Technical University,

4 Kazan National Research Technological University

QOil Products for Northern Territories on the Basis of Delayed Coking Process

Possible risks of summer and inter-season fuel overproduction at the Russian Federation oil refineries are reviewed.
Comprehensive analysis of properties of coking light gas oil narrow fractions hydrotreated at hydrogen pressure of 80
atm is conducted. Dependences of changes in density, cloud point, chilling point, content of aromatic hydrocarbons,
sulfur and nitrogen on weighting of fraction composition are considered. Based on the received data the components
of jet fuel, winter and summer diesel fuel were compounded from narrow fractions. Received blends are analyzed for
compliance with the requirements of corresponding GOSTs. The possibility to receive jet fuel, winter and summer
diesel fuel from light coking gas oil at hydrogen pressure of 80 atm is shown.

Key words: automatic distillation unit PILODIST 400 CC, determination of narrow fractions properties, light coking

gas oil, diesel fuel, jet fuel, hydrotreatment unit under high pressure of hydrogen, low temperature properties.

T. B. IIpoxogpvesa, b. Il. Tymanan, C. C. Kpyznoe (mn.), C. C. Kpyznoe (cm.)

PI'Y nedtu u raza (HUY) umenu U. M. I'yOkuna

proktv@mail.ru

MeTton pacyera peKTH(PUKAIIMHT MHOTOKOMIIOHEHTHBIX cMecei

B pesKUMe MOJHOTO OPOIEeHHsI

B cmamve npeocmasnen ananumuyeckuti Memoo pacyema npoyecca peKmu@urayuy MHO20KOMROHEHMHBIX cMecell 8
peoicume NOIH020 OPOULeHUs], OCHOBAKHDBIIL HA 3A0AHHBIX MPEOOBAHUSX K KA4eCmay NOIYUAeMblX RPOOYKNOg
pazdenenust. Onucanuvlii Memoo mMoxcem Oblmb UCNOIL30BAH KAK 011 OUCKDEMHbBIX, MAK U OJisl HEeNPepbleHbIX cMecell.
Ipuseden npumep pacuema no npeonacaemoi MemoouKe u 8bINOJHEHO COROCMABTIEHUE Pe3YIbMAMOs C
NOMAPENOYHbIM PACHEMOM PADOUE20 PEeNCUMA KOJIOHHbL 8 RPOSPAMMHOM KOMALEKCe Ol MEeXHOL02UYECKO20
Modenuposanus. AHANU3 NOYHEHHbIX OAHHBIX NHOKA3AT, YMO 3HAYEHUsL COCMAB08 OUCTNUIIAMA U OCIMAMKA
V0081eMBOPAIOM 3A0AHHBIM MPEOOBAHUIM NO CYMMAPHOMY COOEPACAHUIO npumecell, a paspadomanHulil Memoo
NOKA3bIBAEN XOpouiee COOMBEENCMEUe OCHOGHbIX NAPAMEMPO8 NPOYECCA C Pe3yIbmamamit COBPEMEHHBIX NPOSPAMM

OJ151 MEXHONO2UHECKUX pacuemoes u moakcem Obimo peKOMeHOO@aH onst npakmu4ecKkoco npumMeHerusl.



KimoueBble cj10Ba: peKTUGUKAIUS, PEKTU(DUKAIMOHHAS KOJIOHHA, PEXKUM ITOJIHOTO OPOIICHHUS, MHOTOKOMIIOHEHTHAS
CMeCh, pa3/ieJIeHHe CMECH, pacyeT Mpolecca PeKTU(PUKAINH, Ka4eCTBO IPOAYKTOB PEKTU(DUKAITIH.
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T. V. Prokofieva, B. P. Tumanyan, S. S. Kruglov Jr., S. S. Kruglov Sr.

Gubkin University

Computation Method of Fractionation for Multicomponent Mixtures

in the Total Reflux Operation

The article contains an analytical method for computing the fractionation process of multicomponent mixtures in the
total reflux operation, based on the specified requirements for the separation products quality. The described method
can be applied for both discrete and continuous mixtures. An example of the computation by the proposed method is
given and the results comparance with the tray-by-tray simulation of the fractionating column operating mode in the
technological software package is performed. The obtained data analysis shows that the distillate and the residue
compositions meet the specified requirements for the contaminants content, and the developed method demonstrates
good compliance of the main process parameters with the results of the modern technological software and it can be
recommended for practical use.

Key words: fractionation, fractionating column, total reflux operation, multicomponent mixture, mixture separation,

fractionation process computation, fractionation products quality.

10. M. Ilumenos, H. B. Ilonnaseckuii, A. B. Yaumuko

DAY «25 I'ocHUU xummoronorun MunobopoHs! Poccnm

25gosnithim@mil.ru

MopennpoBaHnue mpoiecca Aerpagaun padounx KUAKOCTed B THAPABINYECKHAX

CHCTEMAaX aBHAIHOHHOW TeXHUKH

Moodenuposanue npoyecca decpadayuu paboyux dcuoKocmeti 8 2UOPABAULECKUX CUCTNEMAX ABUAYUOHHOU MEXHUKU
BbINOJIHEHO HA OCHOBE U3BECMHBIX 8 XUMMOMOI02UYU 3AKOHOMEPHOCMEL U 8KII0Ydem NOCmpoeHue CIpPYKIYpPHO-
ynrkyuonanvroll, uzuueckou (yerosuil) u mamemamuueckou mooenei npoyecca. Mooeruposanue noseosem

He MOJbKO KONUYECMBEHHO U3YUamsb OUHAMUKY NpoYecca paspyuleHus paboyux HCuoKocmet, HO U NPOSHO3UPOBATNY
pabomocnocobHoCmb 2UOPABIUYECKOU CUCTEMbL C YHeMOM AUAHUSA COCMABA U YCA08UL NPUMEHEHUS HCUOKOCTHE.
Ilpusedensl pe3yrbmamel MOOEAUPOBAHUA HA NPUMEPE USMEHEHUS 8A3KOCMU U KUCTIOMHO20 YUCIA
2UOPABIUYECKUX HCUOKOCNELL.

KiroueBble cjioBa: pabodrie )KUIKOCTH, THAPABINYECKAE CUCTEMBI, aBHAIIMOHHAS TEXHHKA,

METO/Ibl UCCIICIOBAHUS, MOJICTUPOBAaHUE, HHTETPaIbHAsI OIEHKA, IPOTHO3UPOBAHHKE,

DOI: 10.32935/0023-1169-2023-637-3-19-27

Yu. M. Pimenov, 1. V. Poplavskii, A. V. Ulit'ko
The 25th State Research Institute of Himmotology, Ministry of Defense of the Russian Federation
Modelling of Working Fluids Degradation Process

in Aviation Hydraulic Systems



Modelling of working fluids degradation process in aviation hydraulic systems performed on the basis of well-known
in chemmotology objective laws, it includes construction of structural-functional, physical (conditions) and
mathematical models of the process. Modelling allows to not only quantitatively examine the dynamics of working
fluids destruction process, but also to forecast hydraulic system performance characteristics considering influence of
fluids composition and operational conditions. Some illustrations of modelling results with regards to hydraulic fluids
viscosity and acidity number changes are provided.

Key words: working fluids, hydraulic systems, aviation, investigation methods, similarity,

modeling, integral evaluation, forecasting.

A. E. Hupuyn', P. H. Menozazues', A. C. Komnee?, K. A. Yepeonuuenxo', B. A. Bunoxypoé', /1. B. Boponun'
'PI'Y ey v raza (HUY) umenn U. M. 'yGkuna,

2MOCKOBCKHIi rOCYTapCTBEHHBIN yHUBEpcUTeT nMenH M. B. JlomoHocoBa

denis.v.voronin@gmail.com

Kommno3utHbie BOJIOKHA ¢ (Pa30BO-NIePeX0IHBIMHU CBOIICTBAMH B KayeCcTBe TEPMOPEryJHPYIOIINX 100aBOK

K CYXHM CTPOMTEJILHBIM CMECSIM ¢ BO3MOKHOCTBIO OMMOAILHOT0 HATPEBa

B pabome uzyuenvl 603MONCHOCIU UCNOIB308AHUSL KOMINOZUMHBIX BOJIOKOH C (DA3080-NEPEXOOHBIMU CEOUCMEAMU 8
Kauecmee mepmopezyiupyrouett 000asKu K CyXum CMpOUmeIbHbIM CMECIM C BO3MOICHOCTbIO AKKYMYISIYUU
MEeNI0601 dHEep2UU NOO OeUCMEUEM COTHEUHO20 C8eMd U 8bICOKOUACTOMHO20 NEPEMEHHO20 MACHUMHO20 NOJIAL.
Komnosummuvie 6onoxua 6wy noiyuervl nymem adcopoyuu 0peanuieckozo (hazo8o-nepexoo0Ho20 Mamepuaid
JUKO3AHA HA 8OJIOKHA MUKPODUOPULIAPHOU YeaNt0103bl, MOOUDUYUPOBAHHOU HAHOYACTRHUYAMU MAZHEMUMA.
THonyuenuvie KOMNO3UMbL NPOOEMOHCIPUPOBATIU YOCTbHYIO GEIUYUHY 3ANACAEMOU MENI080U IHEPeUL 8 OUANAZ0HE
129-148 Jxc/e 6 3aeucumocmu om cooepaicanus 3Uxko3ana 6 ux cocmase. Iloxkazano, umo dodasnenue 10—15% mac.
KOMRO3UMHBIX 80JIOKOH K CYXOU CIMPOUMENbHOU CMECU NO360JIAem 3anacambs U 8biC800024COAmMb MENL08YI0 SHEPSUIO
8 OmeepIAHCOeHHbIX 00pasyax 6 ouanazone memnepamyp 27—43°C, coomeemcmesyrowemy niasieHuio u
KPUCIANIU3AYUU DUKO3AHA 8 CIMPYKMYPe KOMRO3UMHBIX 8010KOH. TIokazano, umo 006asienue KOMRo3umos 6ausien
HA OUHAMUKY HAzpesa nood Oelicmauem UCKYCCIMBEHH020 COIHEUH020 C8eMAd U NOCAE0YIOWe20 OXANCOeHUs: 00pa3ybl
¢ 0obasnenuem 80J0KOH NPOOEMOHCIMPUPOBAU DONee UHNMEHCUBHDII HA2Pes U 3aMedNIeHHOe OXIadCcoeHUe

npu docmudicenuu memnepamypwvt 35°C no cpasHenuro ¢ KOHMpoabHuiMu odpasyamu. Taxoice 0dpasywl
OMBEPHCOEHHOU cMecu ¢ 000aseHueM KOMROZUMHBIX B0I0KOH NPOOEMOHCIPUPOBALU BO3MOICHOCHDL
AKKYMYIUPOBAMb MENI08YI0 SHEP2UI0 NPU 8030€UCMBUL BbICOKOYACHOMHO20 NePEMEHH020 MAZHUMHO20 N0 C ee
NOCeOYIOUUM NPOTOHSUPOBAHHBIM BbLCEOOOINCOCHUEM.

KioueBble ciioBa: (a3oBo-mepexo HbIe MaTepHaibl, SMKO3aH, KOMIIO3UTHBIE MaTepPHAIIbL,

HAaHOYACTHIIBI MArHETUTA, MATHUTHAS THIIEPTEPMUSL.
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! Gubkin University,

2 Lomonosov Moscow State University



Phase-Change Copmosite Fibers as a Thermoregulating Additive

to Dry Building Mixes for Bimodal Solar/Electromagnetic Energy Storage

The work is devoted to the study of phase-change composite fibers as a thermoregulating additive to dry building
mixes with the possibility to accumulate thermal energy under the sunlight heating or exposure to high-frequency
alternating magnetic field. The composite fibers were prepared by adsorption of organic phase-change material
eicosane on the surface of cellulose microfibers modified with magnetite nanoparticles. The resulted composites
demonstrated the latent heat storage capacity of 129—148 J/g depending on the eicosane content. The addition of 10—
15 wt% of the composite fibers to the dry building mix brought the latent heat storage and release properties to the
hardened samples in the temperature range from 27°C to 43°C, which corresponds to melting and crystallization of
eicosane in the composites structure. The addition of phase-change composites affected on heating of the hardened
plaster under the simulated sunlight and its further cooling under ambient conditions. The samples demonstrated
more intensive heating and reduced cooling rate upon reaching 35°C as compared to control samples. Additionally,
the hardened plasters containing the phase-change composites demonstrated the capability to accumulate thermal
energy under high-frequency alternating magnetic field exposure attended with its prolonged release.

Key words: phase-change materials, eicosane, composites, magnetite nanoparticles, magnetic hyperthermia.

Huxya I'yu'?, P. H. Menozazueé’, A. C. Cmonopeé’, B. A. Bunokxypoé?, Tuanoyo Jlu', A. I1. Cemenoe’
'Texnonornueckuii yausepcutet Lluny (IllanpayHckas akagemus Hayk), [[3unans, Kuraii,

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

litianduo@qlu.edu.cn, semenov.a@gubkin.ru

Hyxneanus ruapata MeTaHa B IPHUCYTCTBUHM HAHO(GUOPHIIIPHOI e/ LTI0JI03bI

B pabome uzyuena 6osmoocnocmo 3ameonenus HyKieayuu 2a308bix UOPAMos8 ¢ NOMOWbBIO 66€0CHUSL 8 CUCTEMY
Odonoanumenvhvlx nogepxrHocmell. Jfanuviil npoyecc 0bbIYHO Npomexaem Ha azosvix epanuyax, m. e. Nos6ieHue 8
cucmeme HOBbIX NOBEPXHOCMel (MBepObIX Yacmuy) cKkopee 00INCHO NOBLIUAMb 8EPOIMHOCIb POPMUPOBAHUSL
euopamos. HMzyueno erusnue OUcnepeuposantblx 6 600e Hanopuopuil kapooxcuruposannou yennionoszvl (CNF) na
0bpazosanue 2u0pama Memana npyu UHMeHCUBHOM nepemeuusanuu. boviio eviasneno, umo 6 UOeHMUYHBIX YCIOGUAX
seeoenue 0,5% mac. CNF nozeonsiem, 80-nepevix, CHU3UNMb CKOPOCMb HYKIeayuu 2uopama u, 60-6Mopulx, N00AsUns
ahghexm «namsamuy, Xapakmepuvlil npu 00PA308aHUU 2UOPAMA U3 OUCTMULIUPOSARHOU 6006l (DW). Ananuz gyuxyuii
«BBINCUBAHUSLY NO3BOUNL YCHAHOBUMb, YMO Mexanusm uneubupyioujeeo deticmeusi CNF 3axmouaemcs 8 CHUdCeHUu
KOIUYECMBa YeHmpos HyKieayuu cuopama. Imo moxucHo oovacuums yuacmuem CNF 6 napywenuu cemxu
6000POOHbBIX CEA3€U: HANPUMeED, MEXAHUYECKUM Pa3pyuieruem OOKPUMUYECKUX 3apooblutell Yacmuyamuy uHeubumopa
npu uHmeHcusHom nepemewiueanuu. [lonyuennvle Oannble 2080PIN O 603MOICHOCIU PA3PADOMKU HOBO20 KLACCA
KUHEeMUYeCKUX UHSUOUMOPO8 2Uu0pamoodpas06anus Ha OCHOBE OUCHEPCULL.

KiroueBble cj10Ba: TUIPAT METaHa, KHHETHYSCKUE HHTMOUTOPBI THIPATOO0pa30BaHus,

HYKJIeaIus, Iepeoxiaxacane, 3hGexT mamsaTu.
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2 Gubkin University
Nucleation of Methane Hydrate in the Presence of Nanofibrillar Cellulose
Is it possible to slow down gas hydrate nucleation by introducing additional surfaces into the system? This process
usually occurs at phase boundaries, i.e., the appearance of new surfaces (solid particles) in the system should rather
increase the probability of hydrate formation. In this work, the effect of carboxylated cellulose nanofibrils (CNF)
dispersed in water on the formation of methane hydrate under intensive stirring was investigated. It was found that,
under identical conditions, 0.5 mass% CNF allowed reducing the hydrate nucleation rate and suppressing the
"memory" effect characteristic for hydrate formation from distilled water (DW). The analysis of the "survival"
functions revealed that the mechanism of the CNF inhibitory action is to reduce the number of hydrate nucleation
centers. This can be explained by the participation of CNF in the disturbance of the hydrogen bond network: for
example, mechanical "destruction” of pre-critical nuclei by inhibitor particles under intensive stirring. The data
obtained suggest the development of a new class of kinetic hydrate inhibitors based on dispersions.

Key words: methane hydrate, kinetic hydrate inhibitors, nucleation; subcooling, memory effect.
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Bkiaa rinyOMHHBIX YIi1€BOJOPOI0B B (POPMUPOBAHME Ia30THAPATHBIX 3aJexKeil

Conocmasnenue KOMROHEHMHO20 COCMABA Yel1e8000POOHBIX CMecel, NOJYHEeHHbIX 8 pe3yibmame

abuozennozo cunmesa 6 1aOOpPAMoOpuU NPU MepModAPUYECKUX NAPAMEempax, CXOOHbIX C YCIOBUAMU MAHMUU 3eMau, ¢
COCMAasom 00pa3y08 NPUPOOHBIX 2A308bIX 2UOPAMOE NOKA3BIBAET UX CXOHCECHb. DMO noomeepacoaen 00HO U3
NONOACEHUL KOHYENYUU AOUOSEHHO20 2TYOUHHO20 NPOUCXONCOEHUS Y2Ne8000P0008, COLIACHO KOMOPOMY 243,
BX00AWULL 8 COCTNAB 2A306bIX 2UOPATNOE, MOJICEM UMEMb 2TYOUHHOE NPOUCXOACOEHUe. 3anedcU 2a302UOPAmOo8 MO2TU
00pazosamuvcs 6 pe3yabmane 80CX005uetl ePMUKALLHOU MUSPAYUY 2IYOUHHBIX Y21e8000POOHBIX (PAOU008

1O pa3nomam u mpeuwjuram.
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Contribution of Deep Hydrocarbons in Gas Hydrate Formation

The reserves of hydrocarbons trapped in gas hydrate deposits are estimated to be enormous, especially comparing
with the proven geological resources of natural gas. At the same time the origin of gas hydrate deposits is still
debatable. Comparison of the component composition of hydrocarbon mixtures obtained as a result of abiogenic
synthesis in the laboratory under thermobaric parameters similar to the conditions of the Earth’s mantle with the

composition of samples of natural gas hydrates shows their similarity. This confirms our suggestion about the possible



contribution of deep hydrocarbons in gas hydrate formation. Gas hydrate deposits could be formed as a result of
upward vertical migration of deep hydrocarbon fluids along faults and fractures.

Key words: gas hydrates, hydrocarbons, high pressure, high temperature, abiogenic formation of hydrocarbons.
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HccnenoBanue HU3KOTEeMIIEPaTyPHOIl MPOKaYMBaeMOCTH (PJIOTCKOT0 Ma3yTa

B cmamve npedcmasnenvl pe3yibmamel uccie008anuli no paspabomre memooa oyeHKu cmadbuIbHoCmu
HU3KOMeMnepamypHou NPOKa4ueaemMocmu GaomecKo20 Mazyma npu XpaneHuu, a makice no eIusHuio e2o
XUMUYECKO20 COCMABA HA YKA3AHHYI0 cmabunsHocmy. 1lokazano, umo yxyouenue HusKomemnepamypHou
NPOKAYUBAEMOCIU PIIOMCKO20 MA3YMA ONPEOeNAemcs COYEMaHUem QaKmopog: co0epiHCanue U MOIEKYIAPHO-
Maccosoe pacnpeoeneHue GblCOKONIABKUX AIKAHO8, COOepICanue 0enpeccopholl npUcaoku, a makice oovem
XPAHUMO20 MONAUGA. Y CMAHOBNEHO HATUYUE KOPPENAYUL MENHCOY Pe3YIbMaAmamMu, NOAYYEHHLIMU PA3padomanHbim
MEmoOOM, U pe3VIbmMamamy OYeHKY U3MEeHEHUL meMnepamypbl 3aCmbl8anHus 00pasyos Gromcko2o mazyma
CMAaHOAPMHBIM MEMOOOM NPU UX XPAHEHUU 8 KAHUCTPAX.

KiwueBble ciioBa: QIOTCKUN Ma3yT, MOJABIKHOCTH HEPTEPOAYKTOB,

[IPOKa4YNBAaEMOCTh HEPTEIPOLYKTOB, CTAOMIBHOCTH CBOMCTB.
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Research of Low-Temperature Flowability of Marine Residual Fuel

The research is devoted to development of method of estimation the stability of low-temperature pump-ability of
marine residual fuels under its storage conditions in onshore reservoirs and tanks of sea vessels. Also there was
explored the influence of chemical composition of these fuels on stability of their low-temperature pump-ability. It was
found that decreasing of marine residual fuel’s flow-ability is defined by combination of factors: volume of storing
fuel, concentration and molecular-mass variation of solid paraffins and depressors. It’s demonstrated the correlation
between test results of the developed method and the results of pour point test in the progress of storage experiment of
samples in the fuel-cans.

Key words: marine residual fuels, flow-ability of oil-products, pump-ability of oil-products,

stability of properties under the storage conditions.
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MexayHapoAHbIii ONIBIT B 00J1aCTH LEJOCTHOCTH CKBAKUH



B cmamve paccmampusaiomest 60npocl, C8sI3aHHble C HOPMAMUBAMU 8 00IACMU YELOCMHOCMU CKEANCUH 6 MAKUX
cmpanax, kak Hopsezus, Ascmpanus u CLLA, a maxaice ¢ COBOKYRHOU OYEHKOU PUCKO8 CKBANICUH HA CMaoull
aKCnyamayuy. B 0CHO8HOM 00CYHCOAIOMCs BONPOCHL, CEA3AHHbIE C MOPCKUMU CKBANCUHAMU (KAK NPUOOHHBIMU, MAK
U naamgopmenHbiMU), OOHAKO Me Jice NPUHYUNDL MO2YIM OblTb NPUMEHEHbL U K CKBAICUHAM, HAXOOSUWUMCS HA Cyule.
Tloxazano, umo npu paccmompenuu YyeroCmHOCMU CK8ANCUH Yauje 6Ce20 COBGOKYNHASA OYEHKA PUCKO8 CBOOUMCS K
HeNnocpeoCmeeHHoMy Camycy uU30aAYyUOHHbIX 6apbepos Ha CKeAdiCUHe De3 yuema 63aumo0eliCmayIoWux CUCIEM.
Tlpugedena 603moiCHASE MEMOOUKA COBOKYNHOU OYEHKU PUCKO8, KOMOPAsi MOdcem Obimb MOOUPUYUPOBaHa nOO
onpeodenernnoe Mecmopodicoenue u coomsememayrowue pucku. Ilpeonoscen Ou3atin uHMe2payUoOHHOU CUCmembl.
KiroueBrble cj10Ba: IeJIOCTHOCTH CKBAXKHH, aHAJIN3 PUCKA, TPOMBIIIIEHHAs 0€3011aCHOCTb,

coBokymnHas oneHka puckoB, NORSOK, BSEE, NOPSEMA.
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International Approach to Well Integrity

The article covers aspects of the regulatory requirements to well integrity in such countries as Norway, Australia and
USA. It also discusses cumulative risk assessment of well integrity in the operate phase of the lifecycle of the wells.
The scope of the article primarily addresses offshore wells (both subsea and platform wells), however the same
principles could be applied to the onshore wells. Commonly, the cumulative risk assessment covers only the status of
the well barriers, excluding risks associated with the status of the interfacing systems. The article covers the methodic
of the cumulative risk assessment which cover system interfaces external to well boundaries and which could be
modified to address the specificity of each asset and corresponding risks. The article provides the design of an
integrated cumulative risk assessment methodology.

Key words: well integrity, risk evaluation, process safety, cumulative risk assessment NORSOK, BSEE, NOPSEMA.
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Evolutionary Response Model of Low Maturity Coal Measure Reservoir Space to Temperature-Water
Pressure under Hydrous Pyrolysis

As an important unconventional oil and gas resource, the exploration and development of coalbed methane has
attracted more and more attention. Since coalbed methane mainly exists in adsorbed state, it is important to study the
pore space characteristics of coal for the analysis and prediction of coalbed methane content. Thus, in order to
explore the evolutional characteristics of reservoir space during the thermal evolution of coal measure source rocks,
two series of pyrolysis experiments as well as their corresponding pore structures were conducted. As the temperature

and water pressure were the main factors to their organic matter and pores evolution, so temperature (250°C, 300°C,



350°C, 375°C, 400°C, 450°C and 500°C) and water pressure (10 MPa, 20 MPa, 30 MPa, 40 MPa, 50 MPa and
60 MPa) controlled experiments were analyzed. The experimental results show that temperature is positive to the
organic matter evolution, and then in further promoted the development of pore structure. Namely, with the increasing
thermal maturity, their corresponding pore volume, specific surface area as well as the numbers of macro-pores and
micro-pores also gradually increased. But with the increasing water pressure, the pyrolysis productions did not
changed obviously as well as their pore structures. It should be the reason of little effect of water pressure on organic
matter evolution. Thus, the influence of water pressure on the development of pore structure is not significant
compared with the variable temperatures, which has great influence on both liquid and gaseous hydrocarbons.
Therefore, this study was helpful to the establishment of the linear equations on temperature and water pressure to the
pore structures, which would be in further provide theoretical basis and guidance to the exploration and development
of coals.

Keywords: coal seam, reservoir space, hydrous pyrolysis, pore evolution, temperature-pressure controlled.
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Design and Application of Impact Resistant PDC Bit

for Glutenite Formation

In order to solve the problems of severe wear of cutting teeth and less bit footage of ordinary PDC bit in gravel
stratum with strong abrasiveness and impact in the lower stratum of Dong ying North Zone. This paper introduces a
design method of impact resistant PDC bit, and carries out simulation analysis, indoor experiment and field test on
this design method. The test results prove that the designed impact resistant PDC bit has the advantages of high
penetration rate and more footage, and verify the rationality and feasibility of the bit design.

Keywords: Sha-4 Zone, Glutenite Formation, PDC Bit, ROP.
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Research on Steam Simulation of the Formation

and Gasification of Siliceous Rocks

The Nadan-Hatada formation developed during the Neogene Jurasic period and has been confirmed to contain light
hydrocarbons. Through gold tube thermal simulation experiments, thermal degradation components analysis, and
carbon isotope analysis, samples of shale from the Green River Formation in the Utah Basin and the Woodford Shale
in Oklahoma were compared. The results showed that the gaseous hydrocarbons in the shale thermal degradation
products mainly originated from the initial cracking of organic matter and the secondary cracking of liquid

hydrocarbons. When the rumenite content was greater than 1%, the contribution of secondary cracking of liquid



hydrocarbons to gaseous hydrocarbons was significant. The production of gaseous and liquid hydrocarbons in shale
and stony shale thermal degradation products was mainly controlled by the type of organic matter. The highest
gaseous and liquid hydrocarbon production was observed in the I type of mudstone, while the lowest was in the 11l
type of stony shale. The '>C value of gaseous hydrocarbons in the I type of mudstone showed a local inversion when
the rumenite content was less than 1.2%. This may be an indicator of low thermal evolution degree of I type of
mudstone and the secondary cracking of liquid hydrocarbons into gases.

Keywords: gold tube hydrocarbon simulation, hydrocarbon components, carbon isotopes, Nadanhaka Fault System.
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Study on Plugging Mechanism of Gel Plugging Agent

in Fractured Carbonate Oil Reservoirs

Estimates show that carbonate reservoirs contribute to 60% of the world’s total oil and gas production, where
fractured reservoir bodies are the most widely and commonly distributed. Among all materials for plugging fractured
reservoir bodies, gel plugging agent is very suitable, for which can solve the problems of rapid increase of water cut
and rapid production reduction of wells. However, the plugging mechanism of gel plugging agent in fractured
carbonate oil reservoir is still unclear. In this paper, AM/AMPS phenolic gel was prepared. Besides, a microscopic
visualization research system of fractured-vuggy carbonate reservoirs was designed and established independently,
and the fractured core model was self-made. Through the core flow test and microscopic visualization experiment, the
plugging performance and mechanism of gel plugging agent in fractured carbonate oil reservoir were thorughly
studied. The results demonstrated that AM/AMPS phenolic gel has selective plugging performance in fractures. After
the system is gelled, it mainly plugs the water-bearing layer, with a water plugging rate as high as 99.82 %, and
basically does not plug the oil-bearing layer, with an oil plugging rate of only 11.7%. It can be known that gel
plugging agent has a plugging mechanism of mainly “inhibiting high-permeability reservoirs and unclogging
low-permeability reservoirs”, and it is characterized by “plugging without stopping”. As a result, it can slowly
migrate through high-permeability reservoirs and form a re-plugging.

Keywords: carbonate reservoir, fractured reservoir, gel plugging agent, plugging performance, plugging mechanism.
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Shale 3D Reconstruction Method Based on Context-Aware Generative Adversarial Networks and
High-Resolution Optical Flow Estimation

Shale reservoirs are characterized by the presence of nano-micron pores in abundance, easy breakage due to bedding
development, and difficulty in preparing true core samples. Therefore, 3D reconstruction of digital cores has become
an important means of studying the microstructure features of shale. Currently, for shale matrix of dense reservoirs,
existing deep learning-based reconstruction methods suffer from high costs and low accuracy, mainly due to the
insufficient extraction capability of the networks for nano-micron pore features and low core resolution during
reconstruction. To accurately predict the nano-micron scale pore structure of shale, we propose a shale 3D
reconstruction method based on context-aware generative adversarial networks and high-resolution optical flow
estimation (COFRnet-3DWGAN). This method optimizes the 3SDWGAN(Wasserstein GAN) and high-resolution optical
flow estimation networks by incorporating context-awareness, enhances the feature extraction capability of the
networks to improve the learning degree of core nano-micron pores, and optimizes the core resolution by increasing
the resolution of optical flow between core sequence images, thereby improving the accuracy of core reconstruction.
The results show that, compared with WGAN, the proposed method is closer to the true core in terms of porous media
morphological functions, porosity and permeability distribution, and pore structure parameters, indicating that this
method has certain advantages in improving the accuracy of shale reconstruction.

Keywords: digital core, 3D reconstruction, generative adversarial network, high-resolution optical flow estimation,

context-aware.
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Numerical Simulation of Fracture Initiation and Propagation

in Oil Shale Horizontal Wells

With the development of economy, conventional oil and gas resources can no longer meet people’s needs. Looking for
additional oil resources has become one of the problems that must be solved at present. In recent years, the maturity
of oil shale in-situ mining technology has made oil shale come into people’s view again after two centuries. Oil shale
is rich in reserves and has broad prospects for development, but the efficiency of oil shale in-situ mining is not high at
present. Therefore, it is necessary to carry out hydraulic fracturing and fracture making transformation to increase
the overheated area of oil shale. This can increase oil and gas transmission channels and solve the problem of low
heating efficiency. Hydraulic fracturing fracturing treatment of oil shale to achieve short-term production increase is
of great significance to ease the contradiction between energy supply and demand and promote healthy economic
development. In this paper, ABAQUS software is used to study the initiation and propagation of water fracturing

fractures in horizontal wells of oil shale. The main research contents and results are as follows: Analyze the fracture



initiation and propagation of oil shale horizontal wells. Based on the two-dimensional fracture model of oil shale
horizontal wells, the simulation of complex fracture network formed by the intersection of hydraulic fractures and
natural fractures is carried out by embedding Cohesive. It is concluded that the distribution of the width of the
complex seam mesh is very different. It is in the shape of “wide in the middle and narrow around”. The seam length
increases in a “ladder” way. This paper mainly studies the initiation and propagation of hydraulic fracturing
fractures in horizontal wells of 0il shale through theoretical analysis and numerical simulation. It is hoped that it can
provide some reference for oil shale in-situ mining in the future.

Keywords: oil shale, hydraulic Fracturing, ABAQUS, numerical Simulation, fracture.
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Corrosivity of Wood Vinegar in Bio-Oil from Hazelnut Shells

Wood vinegar (WV) is the one of the primary liquid products of biomass pyrolysis, and applied as a sustainable
chemical in industry and agriculture. The present work focused on the corrosivity of WV obtained from hazelnut shells
pyrolysis to provide more sufficient premise reference for better application. It is found that, the optimal temperature
for maximum WV yield (31.23 wt.%) was located at 700°C, the higher temperature (>700°C) was not conducive to the
generation of WV, the low pH was important quality for WV, the average value of pH was 2.89 in the all selected
temperatures, this is mainly attribute to the high content of phenols and acids in WV by gas chromatography-mass
spectrometry technology, and phenols were the most important components, and accounted for above 41.17 wt.% in
WV. Corrosive experiments showed that WV had the weaker corrosiveness than the typical formic acid, it was
supported by the comparative result on the roughness, hardness, and tensile strength of the rubbers soaked in WV and
formic acid, and the corrosivity decreased first and then increased with the increase of preparation temperature of
WV, the WV prepared at 900 °C had the weakest corrosiveness, it revealed that the corrosivity of WV mainly were
affected by the content of acids in WV, and more phenols supported the lower pH and lower corrosivity of WV,
phenols were acidity similar to acids, the corrosivity were significantly less than acids.

Keywords: hazelnut shells, pyrolysis, wood vinegar, corrosivity, phenols, acids.
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Experimental Study on Dynamic and Static Rock Mechanical Properties

of Tight Sandstone Gas Reservoir

The comparative study of dynamic and static rock mechanical properties of tight sandstone is of great significance to
deepen the understanding of deep tight gas sandstone geological structure and improve the efficiency of oil and gas

development. In this paper, taking the tight gas sandstone of the Sulige Gas Field as an example, experimental



research on the difference of dynamic and static elastic parameters under different temperature and pressure
conditions was carried out. Furthermore, the mechanism causing the difference of dynamic and static elastic
parameters under different measurement conditions is analyzed. The results show that the dynamic Young’s modulus
measured under reservoir conditions is greater than the static Young’s modulus, and there is a good linear
correlation between the dynamic and static Young’s modulus of rock samples. But the correlation between dynamic
and static Poisson’s ratio is relatively poor. The existence of microfractures has great influence on the static
deformation of rock. It is also found that the dynamic Poisson’s ratio of rock decreases with the increase of pressure
and temperature. The longitudinal and transverse velocity changes of rock under reservoir conditions are the result of
confining pressure and temperature combined in the experiment. In the process of dynamic splitting and crushing of
sandstone, the strain rate increases with the increase of impact pressure. The rock has certain rebound effect during
unloading. The stress time history curve of sandstone samples is related to the change of impact loading rate and the
fracture failure mode. In addition, the accurate evaluation of rock mechanics parameters has a significant impact on
fracture prediction.

Keywords: tight sandstone, dynamic and static rock mechanics parameters, Young’s modulus, Poisson’s ratio.

Jinqgiang Ma, Lijuan Liu, Yuan Qi, Fuhua Gong *

School of Geosciences, Yangtze University, Wuhan, China.

ganningl515@126.com

Recognition of Sand Bodies Based on Their Characteristics and Lithology

With the deepening of oil and gas exploration and development, the conventional seismic inversion technology has
certain limitations for the fine research of complex reservoirs, and the actual production has high requirements for
seismic resolution. The waveform indication technology is based on the waveform phase control mode, and uses the
seismic waveform instead of the variogram. It can not only invert the wave impedance curve and realize
high-precision prediction of the reservoir, but also simulate the characteristic curve reflecting the sensitivity of the
reservoir to realize the reservoir under different parameters. characterization. Taking the second member of the
Sangonghe Formation in the L block of the Manan slope in the Junggar Basin as an example, the sandstone changes
rapidly laterally, has a small thickness, and has low conventional inversion resolution, making it unsuitable for
predicting thin reservoirs. The waveform indication inversion was carried out to describe the distribution of the
sandstone in the target layer, and the results were in line with geological understanding. After analyzing the
relationship between the four properties of the reservoir, the oiliness of the sandstone in the target layer has a certain
fitting relationship with the amplitude difference of the spontaneous potential curve. The reservoir indication
simulation with the spontaneous potential curve as the characteristic curve was carried out. On the basis of the
waveform indication inversion of the sandstone, further Oily sandstones were identified, and the simulation results
were in good agreement with the drilling data.

Keywords: Manan slope, second member of Sangonghe formation, braided river delta, waveform indication

inversion.
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Simulation of the Process of Discharging a Lithium-Ion Battery

in Relation to the Sensitivity of Its Parameters

Research on heat generation for a Lithium-ion battery during the discharging process is of great practical
importance. Mainly because the heat generation whilst discharging directly affects the safety, performance, and
lifetime of the battery. This study proposes a method to analyze the heat generation in a battery model with regards to
a series of physical and electrochemical parameters. A group of mathematical equations are developed to describe the
electrochemical behavior. These equations are solved using finite element analysis. The report also studies the
relationship of the generated heat of the battery with parameters such as the active material particle size, electrode
surface density, and reaction coefficient. By optimizing the negative electrode particle size, the value of maximum
temperature rising could be reduced by 10°C. The irreversible heat accounts for a large proportion of the total
generated heat. By optimizing the electrode surface density, the maximum rise of temperature would be reduced by
21.6°C. The result shows that physicochemical parameters of the Lithium-ion battery have a significant effect on
battery heat generation.

Keywords: lithium-ion battery, parameter sensitivity analysis, electrochemical-thermal model.
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Experimental Study on Geochemical Characteristics

of Paleogene Source Rocks

The evaluation of geochemical properties of source rocks can provide an important basis for the accurate evaluation
of hydrocarbon resources. In this paper, taking the Tanhai area of the Damintun Sag of Liaohe Oilfield as an
example, the chemical properties of source rocks of the Dongying and Shahejie Formations of Paleogene are
compared using a large number of geochemical and hydrocarbon generation thermal simulation results. The results
show that the organic carbon content of the Dongying and Shahejie Formations in the study area ranges from 0.4% to
3.2%. 1t is considered that the source rock of the She 3 Member in Paleogene is good source rock. The Dong 3 and
Sha I Members are the relatively good source rocks. While the Dong 2 Member is a relatively poor source rock, and
the Dong 1 Member is the non-source rock. The vitrinite reflectance of Paleogene mudstone in the study area ranges
from 0.33 to 0.93%, with an average value of 0.57%, which belongs to the immature to mature stage. Considering that
the organic matter types in this area are mainly type IIB-III, the oil generation threshold is set at 2850 m. It is
particularly noteworthy that thick coal measure strata are developed in the lower part of the Dong 3 Member and the
upper part of the Sha 3 Member, although they are of poor type as oil source rocks, however, they are of great
potential value as gas source rocks. The Shahejie source rock has the closest affinity with crude oil. Natural gas in the

study area is mainly wet gas and a small amount is dry gas. The ratio of isobutane to n-butane (iC+/nCy) in natural



gas increased with decreasing depth, showing a certain migration differentiation effect. It is speculated that the
Shahejie Formation source rock is the main source of natural gas in the Taiyangdao — Kuihuadao Structure.

Keywords: Liaohe oilfield, Damintun Sag, Paleogene reservoir, geochemical parameters, thermal simulation.
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The Effects of Heterogeneous Characteristics on Brittleness Index

in Glutenite Reservoirson of Calcareous Glutenite in a Particular Formation

In order to improve the fracturing reconstruction effect, it is necessary to carry out the research on the physical and
mechanical characteristics of the target reservoir. The research on the microscopic characteristics of the reservoir is
an important part of the reservoir evaluation, and also an important reference for the research on the rock mechanics
properties of the reservoir. This article systematically studies the effects of different particle sizes, particle contents,
gradation, and sample sizes on the mechanical failure characteristics and crack propagation morphology of sandy
gravel based on numerical simulation methods. The results indicate that when the particle size is 1mm, the traces of
damage are not obvious. Afterwards, as the particle size increases, the degree of damage gradually increases, and the
complexity of cracks also increases; As the particle content increases, the degree of damage to the specimen gradually
increases. The higher the content, the more severe the degree of fracture, and the complexity of crack formation
increases;, When matrix: fine: medium: coarse — 5:1:2:1, crack propagation is the most complex. Overall, the majority
of cracks are "herringbone shaped"; As the width of the sample increases, the degree of damage on the upper part of
the specimen gradually increases and gradually spreads downwards. The results will help clarify the law of crack
propagation and provide theoretical support for optimizing fracturing construction parameters.
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Simulation of Vector Electric Dipole Source Response

in Homogeneous Earth for Petrochemical Resource Exploration

Extensive observation examples have verified that the processes of earthquake development and occurrence are
accompanied by seismic electromagnetic anomalies. Some of the electromagnetic emission phenomena, such as
seismo-electromagnetic signals, electro-kinetic emission near the water driven front in oil reservoirs and low
frequency leaking signals from deep based protective engineering, can be treated as the low frequency vector electric
dipole source underground. In this study, the equivalent electric dipole generated by the seismic electromagnetic
anomaly in a homogeneous Earth was numerically simulated, focusing on the spatial distribution characteristics of

the electric dipole source response in any direction in the Earth. By simulating the dipole source responses for



different sources and geoelectric parameters, the distribution characteristics of the electric dipole source response in
the Earth was analyzed and discussed. The results of this analysis provide a basis for the observation, identification,
processing, and interpretation of seismic electromagnetic signals. Information about seismo-electromagnetic source
distribution and time variation can be used for evaluating possible earthquake hazard as well as to study the
machanism and time evolution patterns of seismogenic process.
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Predicting the Distribution of Calcareous Glutenite

in a Particular Formation

Mahu oilfield is the largest tight glutenite oilfield discovered in China, with a reserve of 1 billion tons, and has a good
development prospect. However, the tight glutenite reservoir is characterized by strong heterogeneity, low porosity
and low permeability, and is difficult to develop. Calcareous conglomerate was encountered during drilling in many
reservoirs of Baikougquan Formation in the fault block of the Xia 72 well in the Ma 13 well block of the Mabei Oilfield,
resulting in the deterioration of the physical properties of the reservoir and the decrease of gas logging or oil content,
which not only reduced the formation drilling encounter rate, but also affected the later deployment of horizontal
wells. The genesis, identification and distribution of the calcareous glutenite of the Baikougquan Formation in Mahu
Depression were studied based on core data, thin section identification data, logging data and seismic data. The
results show that the study area has a good combination of upper and lower strata which supplied both material and
environmental conditions for the formation of calcareous glutenite. The calcareous cements of the calcareous
glutenite were formed in the late stage of diagenesis, and their distribution are mainly controlled by sedimentary
facies and early faults. The calcareous glutenites have bright-point reflection characteristics in seismic, and their
distribution characteristics can be accurately reflected by the maximum amplitude attribute.
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Comprehensive Reservoir Comparison Technique

for Complex Reservoirs

To address the challenge of stratigraphic correlation and division in exploration and development caused by the
diverse sediment sources, complex internal structure, and rapid lateral changes of gravelly fan deposits in the Guojuzi
depression steep slope, a comprehensive technique for sequence-based stratigraphic correlation and division of
complex reservoirs has been proposed. This technique includes several aspects such as the methodological basis,
correlation method, and modification method. The methodological basis involves multi-well precise calibration of
target layers, determination of high-frequency sequence stratigraphy division scheme, and seismic constraints. The
correlation method includes several techniques such as stratigraphic correlation under the control of stratigraphic
unconformity structure, sedimentary pattern control, facies sequence comparison, marker bed method, and contour
stratigraphy correlation. The modification method mainly includes stratigraphic thickness method, fluid property
method, and structural method, which are used to correct the results of stratigraphic correlation. Based on this
technique, a high-order sequence stratigraphic framework has been established, which involved the precise
calibration of target layers using seismic, stratigraphic structure, sedimentary facies, facies sequence, marker beds,
and contour constraints, followed by the application of correction methods such as stratigraphic thickness, fluid
property, and structural analysis. A total of 26 five-level sequence stratigraphic frameworks have been established
through high-frequency sequence correlation.

Keywords: complex reservoir, sequential division and comparison comprehensive method, level division, multi-well
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The Influence Law and Mechanism of CO: Injection Pressure

on Coal Rock Pore-Fracture Characteristics

In order to clarify the characteristics of coal rock pore fracture changes after CO: gas injection into coal seams, the
Dafosi coalfield in Binchang mining area was taken as the research object. The changes in CT scanning surface,
pseudo color, grayscale mean, and porosity of coal and rock samples were studied under different CO: injection
pressures, Through CT scanning experiments, combined with ORS visual and Matlab software. The main reasons for
the changes in pore fracture characteristics of coal and rock after injecting CO: gas were studied from three aspects:
compressive deformation of coal and rock, crack width, and number of cracks. The experimental results showed that,
as the injection pressure of CO: gas increases, the color of coal rock CT scan images and pseudo color images
becomes lighter, the mean gray level increases, and the porosity decreases; The compression deformation of coal rock

is not the main reason for the changes in the characteristics of coal rock pores and fractures; The more CO: gas is



adsorbed by coal and rock, the narrower the cracks gradually, and the number of pores and fractures decreases. CO:
adsorption is the main reason for the decrease in porosity of coal and rock. The research results provide a technical
boundary reference for the development of coalbed methane injection CO..
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Description of Formations Fault Activity Characteristics and Genesis Mechanism

Using of Paleogeomorphic Restoration Techniques

The Xujiaweizi Fault Depression has experienced multiple stages of tectonic activity and its geological conditions are
complex. Palaeogeomorphic restoration can provide a new idea for efficient exploration of o0il and gas. At present,
there is no systematic study on paleo-geomorphology restoration in the Anda Sag of the northern Xujiaweizi Fault
Depression. In this paper, a large number of drilling and seismic data have been used to study the fault activity
characteristics and genesis mechanism of the Anda Sag based on the structural analysis theory. Furthermore, the
paleogeomorphology of the Anda Sag was restored. The study shows that the NE and NW trending preexisting
boundary normal faults and the near E-W trending extensional activities controlled the formation and development of
the Xujiaweizi Fault Depression. The Shahezi Formation had low extensional intensity in the early stage and was
dominated by NE and NW trending fault activities. In the late period, it was dominated by S-N trending fault activities
with high extensional intensity. The mechanism of formation denudation in the Anda Sag includes regional uplift and
reverse extrusion deformation. The distribution of fault depression structures and main troughs of the Shahezi
Formation in the Anda Depression have good inheritance characteristics. The denudation of the edge strata and the
inner extrusion reversed zone is relatively serious, and most of the residual strata are in the delta front and lacustrine
sedimentary development areas. Therefore, effective source rocks are developed in the residual formation areas,
which are conducive to the formation of deep self-source gas reservoirs.

Keywords: gas reservoir, Xujiaweizi fault depression, preexisting structure, palaeogeomorphology, fault system.
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