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U. P. Bezupoes, Y. P. Bezupoes, 3. I. Tearsawes, P. P. Bezupos, P. H. Canaxos

Y bumckuit Tocy 1apcTBEHHBIN HEPTIHOM TEXHUYECKUH YHUBEPCUTET

ivezirov@yandex.ru

AHaan3 padoThI ABYXCTYNIeHYATON I'MAPOIAKEKTOPHON BaAKyyMco3Aalonieii cucTeMbl, onpe/ejieHue ee
ONTHMAJIBLHBIX TEXHOJOTHYECKHX MAPAMETPOB

B cmamve paccmompenwvt ocobennocmu pabomovi 2u0po3AHCEKMOPHLIX 8aKyymcozoarowux cucmem. Onucana cxema
08YXCIMYNEHYAMOU SUOPOINCEKMOPHOU 8AKYYMCO30arowell CUCIEMbl, NPUBCOEH AN2OPUIM paciema.

Ilpogeden ananus 3agucumocmu 8b1xo0d KOMHOHEHMO8 NAPO2A3080U CMeCU OM memMnepamypuvl paboyel HCUuoKocmu,
onpedenena Heobxooumas memnepamypa nazpesa paboueti sxcuoxocmu. Ilpouszseden pacuem 08yxcmyneHuamotri
2UOPOIAHCEKMOPHOU 8AKYYMCO30aroujell cucmemsl, onpedenend 3a8UCUMOCMb pacxood paboyell H#uoKocmu

om 0aeieHus U NompeobaseMoli MOUWHOCMU HACOCOS.

KiroueBsble ciioBa: mapora3soBas CMeCh, THAPOIKEKTOPHAS BaKyyMCO3JAIOMIast CUCTEMA,

0CTaTOYHOE JaBJICHHUE, MOMUTKA, pabouas dKUIKOCTh.
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L R. Vezirov, U. R. Vezirov, E. G.Telyashev, R .R. Vezirov, R. N. Salakhov

Ufa State Petroleum Technological University

Analysis of the Operation of a Two-Stage Hydro-Ejector Vacuum-Generaing System,

Determination of its Optimal Technological Parameters

The article considers the features of the operation of hydro-ejector vacuum-generating systems. The diagram of a
two-stage hydro-ejector vacuum-generating system is described, and a calculation algorithm is given. The
dependence of the yield of the components of the vapour-gas mixture on the temperature of the working fluid was
analyzed, and the required heating temperature of the working fluid was determined. A calculation of a two-stage
hydraulic ejector vacuum-creating system was made, and the dependence of the flow rate of the working fluid on the
pressure and power consumption of the pumps was determined.

Key words: vapour-gas mixture, two-stage hydro-ejector vacuum-generating system, residual pressure, recharge,

working fluid.

10. M. ITumenos, A. B. Yaumoko
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IIpo6JieMbl 1 MeTOABI IPUHATHS PellieHHii Ha IPUMeHeHHe IopYe-CMa304HbIX MaTepHAI0B

B TeXHUKe

Hana kpamxas xapaxmepucmuxa npooiem, c6A3aHHbIX ¢ NOGbIULEHUEM 00BEKMUBHOCIU NPUHAMUS THEXHUYECKUX
peutenull Ha npuMeHeHue eoproye-cmazounvix mamepuanog (I’ CM) ¢ mexnuke. Ilpoananuzuposansi 603MONCHOCHIU
meopuu npunsimus peuienuii 8 acnekme npumenerusi I CM. Ilpeonosicenvl u anpobuposansl 08a Memooa nPuHAmMus
peutenutl Ha baze uHmMezpaIbHbIX Kpumepues u oyenku ckionnocmu I CM k npespawenusm 8 mexHuke

U Ha KOJIUYEeCmeEEHHbIX OUEHKAX noxazameinet oKcnyamayuoOHHblx ceovicme. Ha npumepe MoOmopHslxX nmoniue



U 2UOPABIUYECKUX HCUOKOCMEL PACCMOMPEHbL Pe3yibmamsi anpobayuy Memooos u mooeeli NPUHAMUS peueHull
Ha npumenernue I CM.
KioueBble ci10Ba: IPUHATHE PELICHUH, TOPIOYe-CMa30YHbIe MaTepHalibl, SKCIUTyaTallHOHHbBIC CBOWCTBA TEXHUKH,

HUHTCTPAJIbHBIC KPUTCPUU.

DOI: 10.32935/0023-1169-2024-641-1-7-13

Yu. M. Pimenov, A. V. Ulit’ko.

The 25th State Research Institute of Chemmotology, Ministry of Defense of the Russian Federation

Problems and Methods of Decision Making Forfuels

and Lubricants Use in Equipment

Applied problems that restrain the enhancing of decision making objectiveness of fuels and lubricants use in
equipment are shortly characterized. Several possibilities as to the theory of decision making application for the
decision making of fuels and lubricants use in equipment are analyzed. Two methods are introduced and explained to
make rational decisions based on integral evaluation criterions as well as on quantitative estimates of properties
indicators of fuels and lubricants propensity for transformations in equipment. In addition some simple illustrations of
implementation of new methods with regards to diesel fuels and hydraulic fluids are provided.

Key words: decision making, fuels and lubricants, equipment, performance property, integral evaluation.

A. @. Cammapoea’’, JI. H. I'opoees', C. H. Yéaiiozo0a', H. M. Caxaymounoe’, M. IQ. O¢uunnuxoé’,

I0. H. Buznoea', H.A. Mycmagpun’, A.®@. Axmemoé’

'Y pumckuil yHUBEPCUTET HAYKH M TEXHOJIOTHH,

2MIHCTUTYT OpPraHuYecKoi XuMur, Y GUMCKuii HayuHbii neatp PAH,

3V puMcknii rocy1apcTBEHHBIN HEPTAHON TEXHUUECKUH YHUBEPCUTET

brux1995@mail.ru

Kunernyeckune nmapaMmerpsl CHHTE3a MPOU3BOIHOIO (ysiiepeHa, COAEPKAIIEro ANTEPNEeHOBbII (parMeHT

B cmamve npedcmasnenvl pe3yibmamsl KUHEMU4eCKO20 UCCIe008AHUS CUHME3A HOB020 NPOU3BOOHO20 (ylnepeHna,
cooepoicaujeco OUMepneHo8blll (hpazmenm, NOJYUeHHbIe ¢ NOMOULIO MEMOOA 8bICOKOIPPEKMUBSHOU HCUOKOCHHOU
Xpomamozpaguu u nocredyroujeco mamemamuiecko2o mooeruposanus. Onpedenenvl Kunemuveckue u
AKMUeayUuoHHvle NApamempuvl YUKI0nPONaHuposanus gyiiepena no memoouxe buneens, npeonoscen mexanusm
peakyuu. Buisignenst onmumanvHule Yciogusa cunmesa: npeonoumumenbHo UCnoab3068anue HeboIbu020 U30bimKa
Xnopcodepacaujeco azeHma YuKIonponaHupo8anus i npoGeodeHue peKyuy npi KOMHAMHOU memnepamype.
Kawuesbie cioBa: Gpymneper Ceo, TPON3BOAHBIE QyiiepeHa, peakuus bunrens,

JATEPIICHOU/IBI, METUIIOBBIN 3(hUpP MaeOMTUMapPOBOM KUCIIOTHI

DOI: 10.32935/0023-1169-2024-641-1-14-19

A. F. Sattarova®?, D. N. Gordeev', S. N. Ubaizoda', I. M. Sahautdinov’, M. Yu. Ovchinnikov?,
Yu. N. Bigloval, I. A. Mustafin’, A. F. Akhmetov’.
'Ufa University of Science and Technology,

? Institute of Organic Chemistry, Ufa Scientific Center RAS,



3Ufa State Petroleum Technological University

Kinetic Parameters of Synthesis of a Fullerene Derivative Containing Diterpene Fragment

The article presents the results of a kinetic study of the synthesis of a new fullerene derivative containing a diterpene
fragment, obtained using the HPLC method and subsequent mathematical modeling. The kinetic and activation
parameters of fullerene cyclopropanation by the Bingel method were determined, and the reaction mechanism was
proposed. Optimal synthesis conditions were found: it is preferable to use a small excess of a chlorine-containing
cyclopropanation agent and carry out the reaction at room temperature.

Key words: bfullerene Cso, fullerene derivatives, Bingel phenomena, diterpenoids, maleopimaric acid methyl ester.

H. H. Kynawosa', A. /. Baouxoea’, A. H. Bonowun®3, C. P. Caxubzapees’
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Hccienopanue BO3MOKHOCTH NOJYy4YeHHs JIUTHOCYIL(POHATHOIO PeareHTa Ha OCHOBE KOMILJIEKCHBIX
cOeIUHEHMH ISl peryJIMpoOBaHUA NapaMeTPoB OYpoBOIo pacTBopa

Hccenedosana 603mMoACHOCIb NOTYYEHUS peaceHma O pecyiIupo8aHus napamempos 6ypo8o2o pacmeopa Ha 0CHO8e
KOMNIIEKCHbIX COeOUHEHUL Nymem 86edenus KoMniekcoobpasyrowux kamuornos Fe (II) ¢ cocmas nuenocynvgonama
Hampus ¢ nOCAe0YIOWUM OOROTHUMETbHLIM MOOUDUYUpOsanuem PoCchHOHOBbIMU COCOUHEHUAMU U NOTYYEHUE
NOAUIEKMPOTUNHO20 KOMNILEKCA HA OCHO8E AHUOHHO20 NOIUINEKMPOIUMA-TUSHOCYTbHOHAMA HAMPUSL U
MOOUPUYUPOBAHHO20 KAMUOHHO20 Kpaxmand. Memoodom UK-cnekmpockonuu yCmanoseneno naiudue
DYHKYUOHANLHBIX 2PYIN UCCLe0YeMO20 TUSHOCYIbHOHAMA HAMPUsL CNOCOOHBIX K KOMNIEKCO0OPA308AHUIO.
Onpeodenenvi onmumanvHvle COOMHOULEHUS UCXOOHBIX KOMNOHEHMO8 0151 NOLYYeHUs] KOMNIEKCHbIX COeOUHEHUL Ha
ocHoge ueHOCYIboHama, cynvghama dncene3a u pocgonosvix coeounenutl. C yenvto uzyueHnus cmpykmypbl
MaKpOMONEKYbl IUSHOCYIb@OHAMA HAMPUS U NOAUIIEKMPOTUMHO20 KOMNNEKCA HA OCHOBe TUSHOCYIbghoHama
Hampus u KAMUOHHO20 KPAXMAA UCCIe008aHO pacnpedenenHuem yacmuy no pasmepam. Ilymem noobopa monvHvix
COOMHOWIEHUY AHUOHHBIX U KAMUOHHBIX COCMAGTAIOWUX NOTYUEH NONUBIEKMPOIUMHBIN KOMHAEKC C NPUMEHEHUEM
Memooa umneoancHou cnekmpomempuu. HMccnedoeana 603mModHCHOCIb NPUMEHEHUS NOLYUEHHO20
JUSHOCYTIbOHAMHO20 Peazenma Ha OCHO8E KOMNJIEKCHLIX COCOUHEHUL 6 Kauecmee peazenma OJisl pecyiuposanus
napamempos 6ypogoti NPOMbIBOUHOU HcUOKocmu 8 ouanasone memnepamyp om 20 0o 180°C.

KiwueBble cioBa: TUrHOCYIb(GOHAT HATPHSL, MOAU(DUIINPOBAHHBIN JTUTHOCYIH(OHATHBINA peareHT, HOIUAICKTPOJIUT,

METO/]T UMIIEJTAHCOMETPHUH, TTOJIUAICKTPOIUTHBIN KOMILJICKC, TOHU3UTEb PUITPALUU, OYPOBOW PacTBOP.

DOI: 10.32935/0023-1169-2024-641-1-20-25

L N. Kulyashova', A. D. Badikova', A. R. Muzafarova®, S.R. Sahibgareev'.

'Ufa State Petroleum Technical University

2LLC "RN-BashNIPIneft", Ufa

3Institute of Chemistry, Ufa Scientific Center RAS

Investigation of the Possibility of Obtaining a Lignosulfonate Reagent

Based on Complex Compounds to Regulate the Parameters of the Drilling Mud



Investigation of the possibility of obtaining a reagent for regulating the parameters of drilling mud based on complex
compounds by introducing complex-forming Fe (Il) cations into the composition of sodium lignosulfonate, followed by
additional modification with phosphonic compounds and obtaining a polyelectrolyte complex based on anionic
polyelectrolyte-sodium lignosulfonate and modified cationic starch. The presence of functional groups of the studied
sodium lignosulfonate capable of complexation was established by IR spectrometry. The determination of the optimal
ratios of the initial components for the production of complex compounds based on lignosulfonate, iron sulfate and
phosphonic compounds was carried out.Studies of the surface activity of experimental samples were carried out by the
stalagmometric method (the method of counting drops). In order to study changes in the structure of a macromolecule
of sodium lignosulfonate and a polyelectrolyte complex based on sodium lignosulfonate and cationic starch, the
particle size distribution method was investigated. Obtaining a stable polyelectrolyte complex, by selecting the molar
ratios of anionic and cationic components, consisted in measuring the dependence of the impedance of an
electrochemical cell on the frequency of alternating current. The possibility of using the obtained lignosulfonate
reagent based on complex compounds as a reagent for regulating the parameters of the drilling fluid at temperatures
from 20 to 160—180°C.

Key words: sodium lignosulfonate, modified lignosulfonate reagent, polyelectrolyte, impedance measurement

method, polyelectrolyte complex, filtration reducing agent, drilling mud.

U. H. Kynawoesa, A. /l. baoukosa, A. P. My3agapoesa, C. P. Caxubzapees

Ydbumckuit rocynapcTBEHHBIN He(PTIHOW TEXHHUECKUH YHUBEPCUTET

irina-0472@yandex.ru

HccneqoBanns NoBepXHOCTHON M aAcOPONMOHHON AKTUBHOCTH MOAM(PUIIUPOBAHHOI0 JTUTHOCYJIb(OHATHOIO
peareHTa JJisl peryJIMpoBaHus MapaMeTPoOB GYPOBOro pacTBopa

Paccmompena 603moacrocms noayueHus MOOUDUYUPOBAHHO20 TUSHOCYIbHOHAMHO20 PedeeHMAd HA OCHOGE
AKpUIOBOU U TUSHOCYIbOOHAMHOU COCABAAIOWUX. s usyueHue 0eticneus 1eKmpoIumos Ha NOBEPXHOCHHYIO
AKMUBHOCHL KOMNWAEKCHO20 PeazeHma Ha OCHO8e AKPULOGOU U TUSHOCYTbMOHAMHOU COCMAGISIIOWUX ONpedensiu
S3HAYEHUS NOBEPXHOCMHO20 HAMSANCEHUSL B0OHBIX pacmeopos Heopeanuyeckux coneti NaCl u CaClz paznuunoti
KoHyenmpayuu npu eeedenuu om 0,1 0o 2% peazenma. Oyenka adcopOYUOHHOU AKMUBHOCU HPOBEOEeHA HA OCHOBE
NOCMPOeHUs: U30MePMbl NOBEPXHOCIHO20 HAMSICEHUS, HA SPANUYe HCUOKOCHb/IHCUOKOCHb 8 CINAMUYECKUX YCL0BUSX
60 8peMenU NPU NOCMOSHHOU KOHYESHMPAYUU peazeHma. Ycmanosnena cnocooHoCms MoOUPUYUPOBAHHO20
JIUCHOCYIbPOHAMHO20 peazeHma dPDEeKMUBHO CHUNCAMb NOKA3AMENb YCIIOBHOU 8A3KOCMU 2TUHUCTNO20 6YPOB020
pacmeopa npu memnepamype om 20 oo 180°C.

KiroueBble cjioBa: akpuiIaMu, TUMOHHAS KUCJIOTA, CAHTE3UPOBAHHBIN MoaudukaTop,

JUTHOCYNb(QOHAT HATPHS, MOAH(DUIIMPOBAHHBIN TUTHOCYIHLQOHATHBIN peareHT, OypoBoil pacTBoOp.

DOI: 10.32935/0023-1169-2024-641-1-26-30

1. N. Kulyashova, A. D. Badikova, A. R. Muzafarova, S.R. Sahibgareey.
Ufa State Petroleum Technological University
Studies of Surface and Adsorption Activity of Modified Lignosulfonate Reagent

for Regulation of Drilling Mud Parameters



The possibility of obtaining a modified lignosulfonate reagent based on acrylic and lignosulfonate components is
considered. To study the effect of electrolytes on the surface activity of a complex reagent based on acrylic and
lignosulfonate components, the surface tension of aqueous solutions of inorganic salts of NaCl and CaCl: of different
concentrations was determined with the introduction of 0.1 to 2% of the reagent. The assessment of adsorption
activity was carried out on the basis of constructing an isotherm of surface tension at the liquid-liquid interface under
static conditions in time at a constant concentration of the reagent. The possibility of a modified lignosulfonate
reagent to effectively reduce the conditional viscosity of clay drilling mud in the temperature range from 20 to 180°C
has been established.

Key words: scitric acid, synthesized modifier, sodium lignosulfonate, modified lignosulfonate reagent, drilling mud.

@. M. Kanmvixkos, A. @. llakupos, K. I. Kuuamoe, T. P. IIpocoukuna

VY pumcknii rocy 1apCcTBEHHBINH HEPTIHONW TEXHUYECKUH YHUBEPCUTET

Kichatov_k@mail.ru

BimMsiHMe CTPYKTYPHBIX XapaKTEePUCTHK MOJUITHIeHTepedTaIaTa U BTOPHYHBIX IPOAYKTOB €ro
NPOM3BO/ACTBA HA TEXHOJOIMYeCKHe apaMeTphl NoJIy4eHus (pujiaMeHTa

na obpazyoe norusmunenmepedmanama c 8081e4eHueM MOPULHO20 NOJUIMUIeHmepepmanama

(npodyxkm Vivilen) u omxo0086 e2o npouszsodcmea memoodamu OugpepenyuaibHol CKaHupyouel Kaiopumempuy u
PEHM2eHO-CMPYKIMYPHO20 AHANU3A NPOAHATUZUPOBAHBI MEMNEPpamypul hazo8bix nepexo008 u OnpeoeneHo
COOMHOUleHUe Kpucmaniiuieckou u anop@nou gas. Hccnedosannvie obpasyvl norusmuieHmepepmanama
PAHIICUPOBAHBL NO 3HAYEHUSAM MEMNEPAMypbl CMEKI08aHUs U NIAGTIEHUS, YO NO360UN0 COOMHECTU 00pa3ybl No
cmeneHu KpucmaniiuyHocmu. s nonydenus uiamenma Ha 0CHOGe Nblle8UOHbIX OMX0006 npoyecca meepoodazHou
NONUKOHOEHCAYUU 000CHOBAH MEMNEPAMYPHBIIL PENCUM IKCMPY3Ul U NOJYYeHbl 00pasybl Guiamenmos

ona 3D neuamu.

Kimouessble c1oBa: nonvdsTHieHTepedTanat, puiament, 3D-nedats, muddhepeHInanbHO CKaHUPYOIIast
KaJOPUMETPHSI, IKCTPY3HUsl, PEHTTC€HO-CTPYKTYPHBIN aHANHU3.
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Ph. M. Kalmykov, A. F. Shakirov, K. G. Kichatov, T. R. Prosochkina.

Ufa State Petroleum Technological University

The Analysis of the Effect Of Structural Characteristics of Polyethylene Terephthalate

and Its Recycled Products on the Technological Parameters of Filament Production

The temperatures of phase transitions were analyzed and the ratio of crystalline and amorphous phases was
determined for polyethylene terephthalate samples involving secondary PET (Vivilen product) and its wastes by
methods of differential scanning calorimetry and X-ray structural analysis. The studied polyethylene terephthalate
samples were ranked according to their glass transition and melting temperatures, which made it possible to correlate
the samples according to the degree of crystallinity. To obtain filament on the basis of dust-like wastes of the
solid-phase polycondensation process, the extrusion temperature conditions were justified and filament samples for

3D printing were obtained.



Key words: polyethylene terephthalate, filament, 3D printing, differential scanning calorimetry, extrusion, X-ray

structural analysis.
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Pa3zpadoTka nudpoBoro 1BoliHNKa IKCTPy/depa A MoJdy4YeHus puiaMeHTa

U3 MOJIMITHIEHA HU3KO# NJI0THOCTH

Ha ocnosanuu sxcnepumenmanbHo onpeoeieHHblx Xapakmepucmuk noaudImuieHd HU3Ko niomHoCcmu

C NPUMEHEeHUeM 2e0MempUYecKUX pamepos oemaleli IKCmpyoepa u UCHOJb3I08AHUU NPOSPAMMHO20 0becneyeHUs
COMSOL MULTIPHYSICS cozoana yugposas mooenv annapama u 6biNOJHEH 2UOPOOUHAMUYECKUL pAcUem
CKOpOCMU UCMeYeHUs pacniasa noaumepa uz conia skcmpyoepa. Cosnaodenue 3KCHePUMEHMANbHO USMEPEHHOL
CKOPOCMU UCMeYeHUs NOTUMEPA C 8bIYUCTIEHHOU ¢ NPUMEHEeHUeM MOOelU HaX00Umcs 8 npedenax OONnYCIMUMOLL
NO2PeHOCMU, YMo C8Uudemenbcmeayem 00 adek8amHocmu Mooenu yughpoeo2o 08oUHUKA, Komopas 6ydem
UCTIOIb308aMbCSA 018 NPOZHO3UPOBAHUS BAZKOCTIHBIX CEOUCINE KOMNOSUYUOHHBIX MANEPUALIO8 HA OCHOBE
NOUIMULEHA HUZKOU NIOMHOCMU U TNEXHOA0SUYECKUX PENCUMO8 UX NOJIYYEeHUs. OIeHOUH2OM 8 IKCmpyoepe.
KimoueBble cioBa: dkcTpyaep, nudposas moaens, COMSOL Multiphysics, ¢punaMeHT, mokaszaTeib TEKy4eCTH
pacrmiiaBa, METO/I KOHEUHBIX DJIEMEHTOB, BBRIYHCIUTENbHAS THAPOIMHAMIKA, IH(POBOI TBOHHUK.
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L I. Gumerov, A. K. Ivlev, K. G. Kichatov, T. R. Prosochkina.

Ufa State Petroleum Technological University

The Development of a Digital Twin of the Extruder

for Low-Density Polyethylene Filament Production

On the basis of experimentally determined characteristics of low-density polyethylene, geometric dimensions of
extruder parts and using COMSOL MULTIPHYSICS software, a digital model of the apparatus was created and
hydrodynamic calculation of the polymer melt flow velocity from the extruder nozzle was performed. The agreement of
the experimentally measured polymer melt flow velocity with the one calculated using the model is within the
acceptable tolerance. This indicates the adequacy of the digital twin model, which can be used to predict the viscosity
properties of composite materials based on low-density polyethylene and process conditions of their production by
extruder blending.

Key words: extruder, digital model, COMSOL Multiphysics, filament, melting flow rate, finite element method,

computational fluid dynamics, digital twin.
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IIporno3upoBaHue CBOWCTB NOJUITWIEHTepe(TAIATA H KOMIIO3UTOB

C YIVIEPOIHBIMHM HAHOTPYOKAMH HA €ro OCHOBe

Buinonneno monexynsapuo-ounamuyeckoe Mooeruposanie noaumMepa — noaudmulenmepedpmaiama —

U KOMRO3UYUOHHBIX MAMEPUAIIO8 HA €20 OCHOGE C PA3IUYHbIMU OOHOCMEHHbIMU YellepOOHbIMU HAHOMPYOKAMU
6 kauecmee nHanonnumens. Mcciedosano enusnue HaOMOIEKYIAPHOU CIMPYKMYPbl HA HEKOMOopble
@usuKo-xumuuecKue u MexanuiecKue ceoUCmaea NOIUMEPHO20 KOMNOZUYUOHHO20 Mamepuand. Beiasneno,
YUMo GeNUUUHA MENHCHAZHO20 MENCMONEKYNAPHO20 B3AUMOOCICMBUS CUCHEMbl NOTUMEPHASL MAMPUYA — HANOJIHUMENb
ABNAEMCS OCHOBHBIM ONPEOENAIOWUM PAKMOPOM, OKAZLIBATOWUM GIUAHUE HA PUIUKO-XUMUYECKUE

U MexaHuyecKue C60lCmed, cied08amenbHo, UMEHHO ee He0OX00UMO YUUMbIEAmyb 6 Nepeyio o4epedb

npu NPOSHO3UPOBAHUU CEOTICTNE NOOOOHBIX MAMEPUATIOB.

KaueBble ciioBa: moims>TUIeHTEpedTanar, yriaepoaHas HAaHOTPYOKa, MOJIEKYJIApHas ANHAMUKA,
MEXMOJIEKYJISIpHbIE B3aUMOJecTBUA, MOy b FOHTa.
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A. K. Gabitov, T. R. Prosochkina, K. G. Kichatov.

Ufa State Petroleum Technological University

Forecasting Properties of Polyethylene Terephthalate

and Its Carbon Nanotube Composites

Molecular dynamic modeling of polymer — polyethylene terephthalate and composite materials based on it with
different single-walled carbon nanotubes as filler has been performed. The influence of supramolecular structure on
some physicochemical and mechanical properties of polymer composite material has been investigated. It was found
that the value of interphase intermolecular interaction of the system "polymer matrix — filler" is the main determining
factor influencing the physicochemical and mechanical properties, therefore, it is necessary to consider it mainly
when predicting the properties of such materials.

Key words: polyethylene terephthalate, carbon nanotube, molecular dynamics, intermolecular interactions, Young'’s

modulus.
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Knaccudgukanusa MeTo10B CHHTE3a MOJUTHIPOKCUIMPOBAHHBIX (PyJljiepeHOB.

Yacts 1 — OaHocTaaniiHbie MPoLecchl

Buinonnen ananusz cywecmeayowux memooos cunmesa nOaUSUOPOKCUIUPOBAHHBIX (YINIEPEHO8 ¢ NPUMEHEHUEM
NPAMO20 XUMUHECKO020 83aUMOOEUCMBUS, A MAKJICE AlbMEPHAMUBHBIX CNOCOD08 CO30aHUl, C YelblO BblAGIeHUs
ONMUMATBHBIX MEMOOUK HOLYYEHUS, OISl UX Pealu3ayuu 8 PA3IUiHbIX MEXHON02UYECKUX U OUOMEOUYUHCKUX
obracmsax. Obobwena u Kiaccupuyupo8ana HayuHas Iumepamypa OauHoOU c@hepsbl Uccied08anull ¢

npeoocmagieHueM CpasHUMeNbHOU OYeHKu 3QPhexmusHoCmu U 603MOICHOCMU NPAKIMUYECKOU peanu3ayuu



Pazspabomanublx Memooos Cunme3d Ha OCHOBAHUU 6CECIMOPOHHE20 PACCMOMPEHUS TUMEPAMYPHOU U NAMEHMHOU
uHgopmayuu.
Kiwuesble cioBa: QysuiepeH, MOJTUTHAPOKCUINPOBAaHHEIN (yJuiepeH, QyepeHo, MeToAbl CHHTE3A.
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Classification of Methods for the Synthesis of Polyhydroxylated Fullerenes.

Part1

A complete analysis of the existing methods of synthesis of polyhydroxylated fullerenes using direct chemical
interaction, as well as alternative methods of creation, in order to identify the optimal methods of production, for their
implementation in various technological and biomedical fields is performed. The scientific literature of this field of
research is summarized and classified, providing a comparative assessment of the efficiency and feasibility of
practical implementation of the developed synthesis methods based on a comprehensive review of the data presented
in the chemical literature.

Key words: fullerene, polyhydroxylated fullerene, fullerenol, synthesis methods.
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Copolymer Grafted Nano Silica Particles for Enhanced Oil Recovery

from Low-Permeability Reservoirs

Because of their small particle size, excellent stability, high temperature tolerance, and salt tolerance, polymer
nanoparticles are attracting a lot of attention in low-permeability reservoirs. In this study, SiO2, acrylamide (AM),
and 2-acrylamido-2-methylpropanesulfonic acid (AMPS) were used to synthesize novel copolymer-grafted nano-silica
particles (HPGN). HPGN'’s overall performance in low-permeability reservoirs was evaluated. The results
demonstrate that the viscosity of a 2000 mg/L HPGN solution at 50 °C is 75.8 mPa-s, with high stability under high
temperature, high salt, and shear conditions. More notably, the displacement experiment proved that under the
condition of 18450 mg/L, a 2000 mg/L. HPGN solution enhanced the recovery rate by 21.89%. This research indicates
that HPGN has great applicability potential in low-permeability reservoirs with high temperatures and salinities.
Keywords: enhanced oil recovery; copolymer grafted nano silica particles; nano-silica; low-permeability reservoirs;

polymer flooding.
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A Review on the Application of Numerical Simulation

of Qil Shale Electrical Heating Technology

Oil shale is an unconventional energy source with abundant reserves. However, the global oil shale resources have
not been fully exploited. In-situ oil shale extraction technology based on electric heating has gradually become a
research focus in this field. In this study, the construction of a numerical simulation model for the in-situ extraction of
oil shale by electric heating and the results of the numerical simulation study are summarized. By summarizing the
research progress and current status of numerical simulation of electrically heated in-situ oil shale extraction, the
core issues, main challenges, progress made, and bottlenecks to be solved in the current numerical simulation
research are analyzed.

Keywords: oil shale, electric heating, shale oil upgrading, pyrolysis, numerical simulation.
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Experimental Study on Porosity & Permeability Characteristics

of Typical Tight Qil Reservoirs

Tight oil has become one of the important energy sources for increasing reserves and production in China’s oil and
gas field. Chang 8 Member of Ordos Basin shows great exploration potential, and the classification and evaluation of
tight reservoirs are critical to reservoir optimization and reserve evaluation. However, the classification and
evaluation of tight reservoirs in Chang 8 Member of Ordos Basin have not been unified. Therefore, on the basis of
previous research results, this paper systematically studied the petrological characteristics, physical properties and
microscopic pore throat structure characteristics of tight sandstone reservoirs by means of rock slice observation,
overburden porosity and permeability test and high-pressure mercury injection test. On this basis, the weight
coefficient of the correlation between the key parameters and the oil-bearing property of the reservoir is determined
by screening the key parameters, and the mathematical model of reservoir classification evaluation is established by
using the analytic hierarchy process. The research results show that the reservoir composition maturity of Chang 8
Member in Ordos basin is medium, and the lithology is mainly lithic arkose and feldspathic lithic sandstone. The
physical property of Chang 8 reservoir is poor, and it belongs to low porosity, low permeability - ultra-low
permeability reservoir as a whole. The reservoir space is dominated by intergranular pores and dissolution pores, and
micro fractures are developed locally. The pore throat structure of the reservoir is fine, and the pore type is smaller

than 10 um, and the throat and micro throat are dominant with 0.2 um. Considering porosity, permeability,



displacement pressure, average pore throat radius and other parameters comprehensively, normalize each parameter,
and determine the weight of each parameter according to its correlation with oil saturation. The reservoir
classification and evaluation model were established by using the analytic hierarchy process (AHP), and the reservoir
quality index (RMI) is used to classify the reservoirs of Chang 8 Member in Ordos Basin into 4 types. This study can
provide a basis for efficient exploration and development of tight oil.

Keywords: tight oil reservoir, reservoir evaluation, analytic hierarchy process.
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Experimental Study on Logging Evaluation of Matrix Mineral Modulus

of Tight Sandstone Reservoir

Porosity has an important influence on the elastic properties of tight sandstone. Using acoustic models to study the
matrix mineral modulus of tight sandstone reservoirs can provide an important reference for tight sandstone reservoir
evaluation. In this paper, taking tight sandstone as an example, starting from the microscopic pore scale and
considering the heterogeneity of the rock skeleton, the effect of the effective stress coefficient of porosity (n) on the
elastic properties of tight sandstone was discussed. In addition, the acoustic model was used to construct the
calculation method of the matrix mineral shear modulus. The research results showed that the porosity disturbance
model can better describe the change law of the elastic properties of the tight sandstone. As the value of n decreases
from I to 0, the bulk modulus (K;) of the unencapsulated rock gradually decreases. In the process of increasing from
n=0 to n=4, the rock Kud has a slight increase trend. The fluid pressure does not produce a reverse stress effect on
the movement of the rock pore boundary, that is, the fluid pressure does not have any effect on the change of the rock
porosity. When n>0, the pore fluid pressure will affect the movement of the rock pore boundary to a certain extent.
When the porosity disturbance is not considered, the Kj value of the formation rock will be overestimated. The Ko of
tight sandstone can be obtained using Gassmann fluid substitution equation. The calculation results of modulus
parameters accord with the internal mineral composition and structural characteristics of tight sandstone, which
shows the effectiveness of the method.

Keywords: porosity, bulk modulus, shear modulus, tight sandstone, well logging evaluation.

Lihua Shi', Tuo Chen?, Yunjie Shu’, Hailong Dang’, Changbing Tong*, Pengxing Cui’,

Diaodiao Shi', Min Wang', Xiaoliang Zhao>® % Shuangchun Yang’

! Research Institution of Shanxi Yanchang Petroleum (Group) Company Ltd., Xi’an, Shanxi, China;

2 Hilong Petroleum Industries Group Ltd., No. 1825 Luodong Road, Baoshan District, Shanghai, China;

3 College of Oil and Gas Engineering, Liaoning Petrochemical University, Fushun, Liaoning, China;

4 Baota Oil Production of Yanchang Oil Field Company Ltd., Yan’an, Shanxi, China;

5 China University of Petroleum (Beijing), State Key Laboratory of Petroleum Resources and Prospecting,

Beijing, China;



¢ School of Petroleum and Natural Gas Engineering, Liaoning Petrochemical University, Fushun, Liaoning,
China.

hiyou nengyuan@l63.com

Simulation Study of the Effect of Fractures on Convective Heating Efficiency in Oil Shale

Oil shale, as an unconventional energy source, has attracted much attention in countries worldwide. The traditional
way of extracting oil shale from the open pit is not only costly but also polluting to the environment. Sufficient
understanding of the relationship between subsurface fractures and temperature fields is important for the extraction
of oil shale and is of great significance for the actual in-situ extraction of oil shale. The study of fracture initiation and
expansion in oil shale formations is based on the effect of fractures on convective heating efficiency in oil shale in situ
conversion technology. In view of the objective situation that hydraulic fracturing can enhance the rate of the
permeability and heating efficiency of oil shale formations, and hence the oil yield, the effect of single fractures with
different fracture heights (2 mm, 4 mm, 8 mm) on the temperature field of oil shale; and the effect of multiple fractures
(two, three and four fractures) on the temperature field of oil shale are investigated under convective heating
methods.

Keywords: oil shale, convective heating, fracturing, numerical simulation.
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Preparation of Polyacrylamide Konjac Gum Double Network Gel Liquid Bridge Plug

Synthesized a kind of polyacrylamide konjac gum double network gel system, and studied the possibility of replacing
mechanical bridge plug with this system. Studied the effects of covalent bond cross-linking, ionic bond cross-linking
and monomer ratio on the mechanical properties of gel, including the stress-strain curve, elastic modulus, critical
stretch and fracture energy. And conducted indoor simulation wellbore sealing experiments. The results show that the
double network gel has higher strength than the single network gel, and the plugging ability of the well bore is greatly
improved, which is expected to replace the mechanical bridge plug in construction.

Keywords: polyacrylamide, konjac gum, double network gel, bridge plug.
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Research Progress of Friendly Carbon Dioxide Expansion Flooding: a Review
CO: expansion flooding technology has the potential to significantly enhance oil recovery in low permeability and
ultra-low permeability reservoirs, while also facilitating carbon capture, utilization, and storage (CCUS) to a certain

extent. This paper provides a comprehensive review of the mechanism of CO: expansion flooding, the current



research status of two main methods - self-generated expansion with viscosity reduction and gas injection expansion
with viscosity reduction - as well as advancements in simulation studies on expansion flooding. Currently, achieving
optimal CO: flooding conditions remains challenging due to limited availability of large-scale gas sources and
concerns regarding equipment pipeline corrosion during transportation. Finally, this environmentally friendly CO:
flooding technology is summarized and its future prospects are discussed.

Keywords: CO;, expansion flooding, environmentally friendly, viscosity reduction, summarize.
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Characteristics of Typical Shale Reservoir Development

and Its Gas-Bearing Influencing Factors

The Longmaxi Formation in the Sichuan Basin is a hotspot formation for shale gas exploration. In this paper, taking
the Longmaxi Formation shale in Yuxi area as an example, a large number of TOC tests, X-diffraction whole-rock
mineral fraction ftests, electron microscope observations, physical properties, gas content, and CT scanning
experiments were carried out, which in turn analyzed the characteristics of the shale gas reservoir and the factors
influencing the gas content. The results of the study show that there are seven types of shale facies developed in Yuxi
area, which are organic-rich siliceous shale facies (1), organic-rich carbonate-siliceous shale facies (Il), organic-rich
clayey shale facies (Ill), organic-poor clayey shale facies (IV), organic-poor carbonate-siliceous shale facies (V),
organic-poor siliceous shale facies (VI), and organic-poor siliceous-carbonate shale facies (VII). The microstructural
characteristics of the shale reflect that it was disturbed by multiple environmental factors at the time of deposition,
and the sources of brittle minerals include both terrestrial clasts and biogenic siliciclastics. The bottom 30 m shale of
Longmaxi Formation has good physical properties and gas content, which is a high-quality target section for shale
gas exploration and development. TOC, R.,, permeability, quartz content and clay mineral content all have a
significant effect on shale gas content and are important control factors for shale gas content.

Keywords: Longmaxi Formation, shale gas, physical properties, gas content, influencing factors.

Yingwei Di, HuanWang, Yunfei Feng*

Department of Resource Management, Tangshan Normal University, Tangshan, China.

lifenghgqcbcl@126.com

Sedimentary Components Responsibilities on the Holocene

Heihai Lake, a freshwater lake in the area of the East Kunlun Mountains is an accurate monitor of climate-driven

hydrological and environmental changes during the past 2000 yr BP. In order to reconstruct the environment in the



north Tibetan Plateau, we studied the multi-proxy records from Heihai lake sediments. Major analyses comprise
mineral composition (XRD), morphology of minerals (ATEM), geochemical data (XRF), Ostracoda analysis and
chronological framework based on AMS™C data. Climate was cold and dry since 1972 yr.BP of the Holocene, which
was mainly physical weathering and with a weak chemical weathering. The sedimentary discontinuity happened
during 1352 yr.BP and 352 yr.BP, is seen as the size of the lake shrink, which is in consistent with the extremely low
temperature and dry climate conditions during the global Glacier Time. From the study, we can conclude that the
climate of Tibetan plateau was unstable during the last 2000 years, and extremely cold and dry event happened on
Tibetan plateau during the warmer Holocene in China.

Keywords: Holocene sedimentary profile, Heihai Lake, environmental information, Tibetan plateau.
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Effect of Primary Production, Dilution and Preservation

on Organic Matter Accumulation for the Lower Cambrian Shale

In order to investigate the influence of primary production, dilution and preservation on organic matter accumulation,
geochemical data and geochemical proxies of primary production, clastic influx and redox conditions were presented
from the Cambrian Niutitang Formation organic-rich shales. The primary production proxies (TOC, Mo, P, Ba and
Babio) and redox proxies (Ni/Co, V/Cr, U/Al and Th/U) suggest that the black organic-rich shales of the Niutitang
Formation are deposited in anoxic/euxinic condition with high primary production. The pyrite of the Niutitang
Formation is composed of spherical framboids, indicating that the anoxic bottom water could not prevail before
organic matter degradation during the Niutitang Formation deposition. High primary production enhances organic
carbon flux into chemocline layer and bottom water, leading to the anoxic bottom water from oxygen consumption by
microorganisms and organic matter degradation. The anoxic bottom water in turn is beneficial to preservation of
organic matter. In addition, Ti/Al ratios correlate well with TOC contents through the Niutitang Formation, indicating
that clastic inputs enhance the burial rate for preventing organic matter from degradation during Niutitang
Formation deposition. Therefore, the accumulation of organic matter in the Niutitang Formation is mainly influenced
by primary production rather than the redox conditions in bottom water.

Keywords: primary production, dilution, preservation, organic matter accumulation.
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Experimental Study on Temporary Plugging and Unblocking Performance

of Water-Soluble Preformed Gel for Specific Shale Reservoirs

Shale gas reservoirs usually have well-developed fractures and joints, and the fracturing development process is

prone to forming complex fracture networks near the wellbore, which is not conducive to the effective migration and



efficient development of shale gas. The development of temporary plugging agents related to shale fracturing
reservoir transformation is a key technology to solve this problem in the shale gas development process. Therefore, a
water-soluble preformed gel temporary plugging agent was developed, and its expansion/swelling characteristics and
temporary plugging performance were analyzed through experiments. At the same time, experimental evaluation was
conducted on its unblocking performance. Research has found that although there are differences in the swelling rate
of temporary plugging agents at different stages, they gradually increase during plugging operations. The volume of
the temporary plugging agent expanded nearly 8.24 times throughout the entire experimental process. In addition,
temporary plugging agents can temporarily seal micro fractures and rapidly expand hydraulic fractures, thereby
significantly improving shale gas recovery rate. The shale gas recovery rate when temporary plugging agents are
used in fracturing operations is about 12.3% higher than when temporary plugging agents are not used. In addition,
the increase in working fluid temperature and the concentration of surfactants will mostly stimulate the activity of
water molecules, thereby stimulating the hydrolysis of temporary blocking agents in microcracks. Taking into account
the development cost and efficiency, it is reasonable to control the temperature of the working fluid and the
concentration of surfactant during the unblocking process after the fracturing operation between 110-140°C and 0.75
g/m’, respectively. In order to provide technical support and design basis for the efficient development of shale gas
through this study.

Keywords: Weiyuan block, shale gas, temporary plugging agent, unblocking performance, gel.
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Microgravity Anomaly Extraction Technique Based on the MSSF and Its Application

to the Identification of Reservoir Fluid Dynamic Changess

In order to improve the accuracy of gravity anomaly data processing, this study utilizes multi-scale surface fitting
techniques (MSSF) to separate the Bouguer gravity field into residual gravity fields and regional gravity fields at
different depths. By sequentially stripping away layers, the residual gravity anomalies of the target layer are obtained
as the data basis for subsequent gravity interpretation. This study selects appropriate parameters and establishes
different lithology forward modeling templates based on actual geological data in the study area. The method is
verified to accurately separate gravity anomalies generated by different density bodies, with accurate anomaly
locations, complete shapes, and clear boundaries. It can also serve as a quantitative template for rock properties and
provide theoretical references for practical cases. Additionally, the method exhibits high noise resistance, resolution,
and accuracy. The practical application of the method is validated through microgravity monitoring data in carbonate
reservoirs in western China and time-shifted microgravity monitoring data in tight sandstone reservoirs. The results
demonstrate that the obtained residual gravity anomaly data of the target layer can effectively reflect the distribution
of reservoir fluids.

Keywords: microgravity, residual gravity anomaly, abnormal separation, time-lapse microgravity, fluid monitoring.



Li Yuan'*, Song Jiaxuan®, Diao Yuwei, Li Jinyuan®, Zhang Yaqin®

' Yanchang Gas Field Gas Production Plant No. 3, Shaanxi Yanchang Petroleum (Group) Co., Ltd., Yan’an,
Shaanxi, China;

2 Natural Gas Research Institute Branch, Shaanxi Yanchang Petroleum Company Limited, Xi’an, Shaanxi, China;
3 Zhongsheng Environmental Science and Technology Development Co., Ltd., Xi’an, Shaanxi, China;

4 Second Gas Production Plant, Changqing Oilfield Branch, Yulin, Shaanxi China;

5 Xi’an Alberta Analytical and Testing Technology Co., Ltd., Xi’an, Shaanxi, China.

15882022316@163.com

Characterization of the Coarse-Crystalline Dolomite

Medium-coarse-crystalline dolomite is a major variant of dolomite, and its structural heterogeneity inside and outside
the crystals makes it an ideal vehicle for studies of dolomite genesis, fluid evolution and elemental migration. In this
paper, the medium-coarse crystalline dolomite from the fifth section of the Majiagou Formation of the Lower Ordos
Basin was systematically studied by petrographic, cathodoluminescence and related geochemical methods. The rock
is developed in the context of mud powder crystal dolomite and granular dolomite, possessing significant ring band
structure, fluorite and quartz intergrowth. Compared with other dolomites, it is characterized by Fe and Mn
enrichment and low Na and Sr contents, as well as a negative [|Eu anomaly and a strong negative 1'% O offset.
Combined with the evolutionary history of diagenesis, it is believed that the medium-coarse-crystal dolomite is the end
product of a series of diagenetic effects such as early dolomitization-atmospheric freshwater leaching-secondary
burial recrystallization-deep burial dissolution. Electron microprobe analysis reveals the structural and
compositional heterogeneity inside and outside the crystals. The formation of medium-coarse-crystalline dolomite is
associated with an increase in Fe-Mn content, a rise in the Mn/Sr ratio, a decrease in Sr, and a first rise and then a
fall in Na concentration. This study provides a valuable reference for further research on the genesis of the
medium-coarse crystalline dolomite.

Keywords: Ordos Basin, medium-coarse crystalline dolomite, recrystallization, diagenetic evolution, elemental
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Relationship between Electricity and Renewable Energy Sources

in an Aspect at “Carbon Neutrality”

East Inner Mongolia region is rich in renewable energy and is an important power station. The aim of this study was
to further enhance the development and utilization of wind power and photovoltaic in the East Inner Mongolia region,
and help build a new type of power system in the region. Based on the research targets in Chifeng, Tongliao, Xing’an
and Hulunbuir in the East Inner Mongolia region, Study of load characteristics, wind power and photovoltaic output
characteristics and optimal ratios throughout the year, and study the scale and mode of operation of energy storage in

the banner county seats. Research shows that wind power, photovoltaic monthly output during the year as a whole



shows the law of “winter big summer small, spring big winter small”, applies. Taking into account the operating costs
and the average standard deviation of slow regions, the optimal ratio of wind and photovoltaic power in Chifeng
should be 4.7:1, in Tongliao 4.8:1 and in Hulunbuir and Xing’an 4.4:1; Compared with the adjustment of the before
energy storage method, the combined power formed by the power storage of grid is relatively gentle, with a low peak
valley difference, and the overall performance of the grid side storage is better than that of the supply side storage.
Therefore, research on the ratio of wind and photovoltaic power and the energy storage analysis of these regions can
effectively promote the development of power and accelerate the realization of strategic goals such as “dual carbon”,
as well as providing a reference for the future planning of the East Inner Mongolia region power network.

Keywords: East Inner Mongolia Power network, wind-photovoltaic output characteristics, wind-photovoltaic ration,

energy storage.
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Tracer Research Methods for Hydrocarbon Substances in Shale Qil Reservoirs

Shale oil is currently a key area for unconventional oil and gas exploration and represents a new field to ensure
national energy security. As a major contributor to unconventional oil and gas in China, Sichuan Basin has enormous
potential as an oil and gas resource.The exploration of Jurassic shale oil reservoirs is in its infancy, with diverse
reservoir lithology and the ability to store oil and gas. Therefore, whether the generated hydrocarbon substances in
shale are still gathering in situ or have undergone short distance migration plays a guiding role in the formulation of
the next oil and gas exploration and development plan. In this study, we focused on the shale oil reservoirs of
Lianggaoshan Formation in northeastern Sichuan Basin. Firstly, the lithological characteristics of shale oil
reservoirs, as well as the physical and geochemical characteristics of different lithological reservoirs were
determined via core observations and conventional reservoir geological characteristic experiments. Secondly, Laser
confocal scanning microscopy (LCSM) was used to conduct three-dimensional modeling and quantitative testing of
the shale oil occurrence characteristics of different lithological reservoirs. Finally, based on the differences in the
occurrence of hydrocarbons in different lithological reservoirs and the physical characteristics of rocks, hydrocarbon
migration is traced.The following three insights were obtained based on the experimental results: The crude oil
produced was primarily composed of light hydrocarbons.The physical properties of sandstone profiles are superior,
with a higher proportion of light hydrocarbons compared to shale reservoirs.The above experimental results indicate
that hydrocarbons generated in shale migrated over short distances and were enriched in adjacent sandstone and
siltstone bands with relatively desirable physical properties. This study provides experimental means and data support
for subsequent flowability evaluations and development plan preparation for Jurassic shale oil extraction in
northeastern Sichuan.

Keywords: Sichuan Basin, Jurassic Lianggaoshan Formation, shale oil, laser confocal scanning microscope, shale

oil occurrence characteristics, shale oil migration.
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Analysis of the Application of Horizontal Well Technology

in the Development of Offshore Natural Gas Hydrate

Horizontal well development of natural gas hydrate (NGH) can greatly improve gas production and make it
cost-effective, which is one of the key technologies for the efficient development of NGH in the future. World widely,
there is only limited experience in drilling horizontal wells into gas hydrate sediments, which lacks certain reference.
In this paper, the practice of drilling horizontal wells into gas hydrate sediments, were analyzed the challenges. The
challenges encountered when drilling horizontal wells into hydrate sediments were also analyzed. At least, the
application of horizontal wells and complex well structure, which based on horizontal wells are analyzed. The
advantages and disadvantages of several novel well structure are compared. This paper will contribute to the
development of natural gas hydrate of our country.

Keywords: natural gas hydrate, horizontal well, complex structural well, application.

Shenghong Chen'?* Yanxin Lv? % Xiaoyu Fang’, Jinsong Zuo®, Haibo Li*, Chao Yuan®, Weiji Liu®

! Sanya Institute of South China Sea Geology, Guangzhou Marine Geological Survey, Sanya, China;

2 Department of Natural Resources and Planning of Hainan Province, Haikou, China;

3 Southern Marine Science and Engineering Guangdong Laboratory (Zhanjiang), Zhanjiang, China;

4 State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan, China;

5> Shenzhen Key Laboratory of Deep Engineering Sciences and Green Energy, College of Civil and Transportation
Engineering, Shenzhen University, Shenzhen, China;

®School of Mechatronic Engineering, Southwest Petroleum University, Chengdu, China.
chenl23789yang@163.com

Iv.yanxin@hotmail.com

Thermal-Induced Fault Weakening and Fluid Pressurization

during Fluid Injection

Thermal pressurization of the trapped pore fluid is considered to be a widespread fault weakening during fluid
injection in confined geological formations. Tremendous amounts of heats will be generated within the narrow shear
zone during fault slip. Considering the melting of the fault gouge, the fault seal zone is adopted to construct the fluid
pressurization model, thermal pressurization implemented in Comsol Multiphysics is established to illustrate the fault
weaken coefficient and effective normal stress during fluid injection. The friction weakening coefficients mr and mr
are proposed to research the performance of fault weakening during fluid injection. The results indicate that, the
friction coefficients mr and mr both exhibit the initially decreasing and then increasing tendency, and
thermal-induced fault weakening of CO: injection occurs earlier than that of water injection. It was found that initial

pore pressure and fault sealing porosity have a negligible influence on the evolutions of friction weakening and



effective normal stress. Initial normal stress and fault sealing permeability have certain obvious influences on fault
weakening during CO: injection. Fault thickness is the primary factor influencing the friction weakening coefficient.
When the fault thickness is over 1 mm, the variation of fault weakening is totally different from that when the thickness
is less than 1 mm. This investigation of friction weakening during fault slip provides an effective reference for fluid
injection.

Keywords: fault weakening, thermal pressurization, fluid injection, fault slip, CO: injection.
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Study on the Plugging Mechanism of Carbon Dioxide Oil Drive in Shale

The CO2 enhanced oil recovery (EOR) technology is widely utilized in the development of shale oil reservoirs.
However, reservoir plugging issues often occur during the CO: injection process, leading to reduced onsite
development efficiency. Currently, the mechanism behind reservoir plugging is still unclear. Therefore, this research
selects Jimsar crude oil from Xinjiang to conduct CO: displacement experiments on shale cores and analysis of crude
oil components. A comparative analysis is conducted with previous studies to explore the plugging mechanism. The
research results demonstrate that core plugging occurs when the displacement pressure exceeds 25 MPa, resulting in
a significant decrease in core permeability. Under a displacement pressure of 40 MPa, the additional resistance
accounts for as much as 72% of the total resistance, with high asphalt content and the extractive effect of CO: on
crude oil components being important factors leading to core plugging. Therefore, in the field development process,
the CO: enhanced oil recovery technology should be applied in a rational and tailored manner according to the
properties of the field’s crude oil.

Keywords: shale reservoir, carbon dioxide flooding, reservoir blockage mechanism, carbon dioxide extraction,

asphaltene deposition.
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