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E. B. Kopones, B. A. Mepunos, M. H. Muxaiinos, K. b. Pyoax
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KorolevEV@rdc.rosneft.ru

Bo3moskHBIe c110co0BI TekapOOHN3aANHN He(pTera3oBoil oTpaciu

€ HCTOJIb30BAHHEM KOMIAKTHBIX TEXHOJIOTHI YTHUIA3AIIMA MOMYTHBIX Ta30B

Kniouesoil ocobennocmvio KOMnaKmHuix cxem YMunu3ayuy nonymHuix 24308 s81A9emcst 603MOICHOCTL NOGBIULEHUS UX
VenepooHou 3¢hexmusHocmu pasaudHviMu cnocobamu. B pabome paccmompensvi cnocodvl no02omosKu Cunmes-2asa
U €20 KOMNOHEHMO8, A MAKHCe OCOOEHHOCTU OPLAHU3AYUU KOMNAKIMHBIX MEXHON0SUYECKUX CXeM nepepabomku
NPUPOOHO20 U NONYMHO20 2A3d 68 NpeMudibhblie cunmemuieckue sxcuokue monausa (GTL), ucnonviosanue komopovix
N0360J151em 3HAYUMENbHO CHU3UMb Y2aepOoOonblli cred. [lepcnekmusHvim AGNAemcs NoAyYeHUe IKONOSUUHBIX
asuayuoruwbix monaus Ha 6asze kepocuna Quwepa — Tponwa (SAF FT-SPK) o0nocmaouiinsim euopuposanuem
ouokcuoa yenepooa.

KiroueBble cj10Ba: TMOKCHIT YTIIEpO/ia, IPUPOIHBIN Ta3, KOHBEpPCHS, yriiepoaHas 3 PpeKTHBHOCTh, CHHTETHYECKOE

TOILJIUBO.

Y. V. Korolyev, V. A. Merinov, M. N. Mikhailov, K. B. Rudyak.

LLC "RN-RD CENTER"

Possible Decarbonization Ways In The Oil And Gas Industry

Using Small-Scale Oilwell Gas Utilization Technologies

A key feature of small-scale oilwell gas utilization technologies is the ability to increase their carbon efficiency in a
variety of ways. The paper considers methods for preparing synthesis gas and its components, as well as the
organization of small-scale technological schemes for processing natural and oilwell gas into premium synthetic
liquid fuels (GTL), the use of which will significantly reduce the carbon footprint. A promising way among them is to
produce SAF FT-SPK (Sustainable Aviation Fuel Fischer-Tropsch Synthetic Paraffin Kerosene) by one-stage
hydrogenation of carbon dioxide.

Key words: carbon dioxide, natural gas, reforming, carbon efficiency, synthetic fuel.

JI. A. Xaxun, H. A. Apymionos, C. H. Ilomanoea, /I. B. Céemuxos, C. M. Macoyo
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MasoudSM@rdc.rosneft.ru

Hccaenopanue TeXHOJIOTHYECKHX IaPAMETPOB CYCIIEH3MOHHOIO IIpouecca MoJIy4YeHHs] ITUICHIIPONUJIEHOBBIX
kayuykoB CKOIIT B npucyTCTBHM MOCTMETA/IONEHOBOI KATAJTUTHYECKOH CHCTEMBbI

Hccenedosano enusanue napamempog CycneH3uoHH020 npoyeccd NOAYYeHUs CUHMEMUYeCcKUX SMuleHnpOnuieHo8bIX
kayuykoe CKOIIT, obecneyusarouue nonyuerue kayyykos ¢ gbixooom boee 10 ke kayuyka va 1 e éanaous

U PUBUKO-XUMUYECKUMU CBOUCMBAMU, COOMBEMCMEYIOWUMU Hauboee gocmpebosanHbim mapkam kayuykos CKOIIT.
B kauecmee monomepos ucnonvzosanu smujieH, NPORULEH, a MAKHCe IMUTUOEHHOPOOPHEH ULU OUYUKTONEHMAOUEH.
Tokazano, umo nposederue cyCneH3uOHH020 NPoYecca 8 NPUCYMCmMEUY Kamaiumuieckou cucmemsl {2,4-ou-mpem-
Oymu-6-[ (mpem-6ymuiumuro)-memui] henoram}okcoouxiopuoa 6aHaous — SMUIMpUxiopayemam —

OusIMUIATIOMUHUL X10puda npu odecneyusaem noayuerue xayuykos CKOIIIT ¢ svixodom 20 000-23 000 /2 eanadus.



THonyuennvie mapku kayuykog CKIIIT mocym ucnonv3zosamocs 6 a8momoouibHOU

U CIMpPOUMenbHOU NPOMbIULIEHHOCIU, 8 NPOU3B0OCMEE PE3UHOMEXHUUECKUX U30eUll, 2epMemUKo8, Kieeg U NPUcadox
K MEeXHOI02UYECKUM HCUOKOCHISIM.

KmioueBnle ciaoa: CKOIIT, CKOII, kaydyk, STHICH, TPOIMUJICH, IOCTMETAIIONICHOBBIN KaTaau3, CyCIICH3NOHHBIN

mponcecc.

L. A. Khakhin, 1. A. Arutyunov, S. N. Potapova, D. V. Svetikov, S. M. Masoud.

LLC "RN-RD CENTER"

Investigation of Technological Parameters of the Suspension Process

for the Production of Ethylene-Propylene Rubbers EP(D)M

in the Presence of a Post-Metallocene Catalytic System

The influence of the parameters of the suspension process for the production of synthetic ethylene-propylene rubbers
EPDM has been studied: pressure, temperature, ratio of reagents, and ratio of components of post-metallocene
catalytic system. The process provides the production of rubbers with a yield of more than 10 kg of rubber per g of
vanadium and physicochemical properties corresponding to the most demanded EPDM rubber grades. Ethylene and
propylene were used as monomers. ENB or DCPD was used as the third diene monomer. It is shown that carrying out
the suspension process in the presence of a catalytic system vanadium
{2,4-di-tert-butyl-6-[(tert-butylimino)-methyl]phenolate}oxodichloride-ETCA-DEAC provides the production of
EPDM rubbers with a yield of 10,000-23,000 g/g V. The obtained highly demanded grades of EPDM rubbers can be
used in the automotive and construction industries, in the production of rubberous products, sealants, adhesives and
additives to technological fluids.

Key words: EPDM, EPM, rubber, ethylene, propylene, post-metallocene catalysis, synthesis, suspension process.

E. B. Kopones, B. A. Mepunos, M. H. Muxaiinos, K. b. Pyoax
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O030p NpUMeHsIeMBIX KAaTAJIH3aTOPOB H PEAKTOPOB /IS IeTHIP0APOMATH3ALMH PUPOTHOTO

¥ NONMYTHOT0 HeTSIHOTO ra3a

B 0630pe paccmompenvi npumensemvie Kamaiuzamopvl U OCHOBHbIE CNOCOObI pearu3ayuu npoyecca
de2udpoapomamuszayuu NPUpoOOHO20 U NONYMHO20 HeMAHO20 2a3d, a MaKdice CRocodbl pazoeneHus
2azonpodykmosou cmecu. Ilpusedeno onucanue MeEMOPAHHBIX PEaKmMopos, Peakmopos ¢ NCe8O0OICUNCEHHBIM
(«KURAWUMY) COeM KAMAIU3amopa, ¢ 08UNCYWUMCSL CLOeM Kamanu3amopd, a maxice ¢ HenoOGUICHbIM CLOEM
Kamanuzamopa, UCHOIb3YeMblX 075l OCYWECTELeHUsl NPOYecca 0ecudpoapoMamusayui RPUPOOHO20 U NONYMHO20
HeghmaAHo20 2a3a.

KioueBble ci10Ba: NIpUPOIHEII ra3, apoMaTHIECKUE YTICBOAOPOIBI, apOMaTH3aLusl, OCH30I1, TOyOI, Had)TaJIuH.

Y. V. Korolyev, V. A. Merinov, M. N. Mikhailov, K. B. Rudyak.
LLC "RN-RD CENTER"

Review of Catalysts and Reactors for Natural and Oilwell Gas Dehydroaromatization



The review discusses catalysts and implementation ways used for natural and oilwell gas dehydroaromatization
process, as well as product gas mixture separation methods. Membrane reactors, fluidized catalyst bed, moving
catalyst bed and fixed catalyst bed reactors used for dehydroaromatization of natural and oilwell gas are mentioned
in the review.

Key words: natural gas, aromatic hydrocarbons, aromatization, benzene, toluene, naphthalene.

K. b. Pyosak, K. b. llonanckuii, H. B. Bepewazuna, /I. b. 3emyos, /I. M. Ilanos, T. M. IOmauiesa
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JenpeccopHo-AMCcIePTrUPYIONIHAE MPUCAAKH K AN3EJILHOMY TOILIMBY.

KoMmnoHeHTBbI, MAapKH, HOBbIE TEXHOJIOTUH U Pa3padoTKu

Paccmompena cumyayus na puvinke 0enpeccopHo-OUCnepISUPYIOWUX NPUCA00K K OU3eIbHOMY MONIUGY, NPUGEOEHDbL
OCHOBHblE MAPKU, NOKA3AHbL CNOCOOBL NOTYUEHUsI OENPEeCcCOPHO20 U OUCIepeUupyouje2o Komnonenmos. Ilpedcmagnena
unghopmayuss 0 NOAUGYHKYUOHATLHOU 0enpeccopHo-oucnepeupyrowet npucaoke, paspabomannoti OO0 « PH-L[UP»,
VAYYMaowel HU3KomemMnepamypHvle, nPOMUGOUHOCHbLE U INEKMPULECKUe CGOUCMEA OU3ETbHBIX MONIUG.
KioueBble ci10Ba: IepecCOPHO-IUCIIEPTUpYIOLIas MpUcanka, I1enpeccop,

TCTIEPTaTOp, TN3EIHHOE TOIUIHBO, MONMH(YHKITMOHATBHAS TTPHCAIKA.

K. B. Rudyak, K. B. Polyanskii, N. V. Vereshchagina, D. B. Zemtsov, D. M. Panov, T. M. Yumasheva.

LLC "RN-RD CENTER"

Depressant and Dispersant Additives for Diesel Fuel.

Components, Brands, New Technologies and Developments

The situation on the market of depressor-dispersing additives for diesel fuel is considered, the main grades are listed,
methods for obtaining depressant and dispersant components are shown. Information on multipurpose
depressor-dispersing additive designed by LLC “RN-RD Centre”, which improves the low-temperature, antiwear and
electrical behavior of diesel fuels is presented.

Key words: depressor-dispersing additive, depressant, dispersant, diesel fuel.

K. b. Pyosak, K. b. llonanckuii, H. B. Bepewjazuna, A. A. Cenun, I'. A. Koznosa, T. M. IOmawmesa

00O «PH-LIP»

PolyanskiyKB@rdc.rosneft.ru

DYyHKUMOHAJIbHbIE MPUCAKU K HEPTH U MPOAYKTAM HeTenepepadboTKu

HA OCHOBe AenpeccopHbix npucaaoxk OO0 «PH-IIUP»

Pa3spabomana nunetixa Ho8bIx OenpeccopHbIX NPUCAOOK HA OCHOBE CONONUMEPO8 MANCUHOB8020 AHSUOPUOA

u a-oneghunos, KOMoOpas Modicem ObiMb UCHONLIOBAHA OIS YIYYUEHUSL HUSKOMEMNEPAMYPHLIX XAPAKMePpUCTHUK
Hegmu u npaKxmuyeckuy NoIH020 CNeKmpa nPooyKkmos ee nepepabomku. Ilpedcmasnenvi dannbie

1o denpeccuu memnepamypsl 3aCmvleaHusi He@mu u HehmenpoOyKmo8 nocie 86e0eHUU

8 HUX paspaboOmManHblX 0enpeccoOpHbIX NPUCAOOK



KioueBble c10Ba: MaJleMHOBBIN aHTUAPUA, anb(a-oiepHHbl, AeMPEecCOpHas NpHcaaKa, HU3KOTeMIIepaTypHbIe
XapaKTEePUCTUKY, IU3EIbHOE TOIIMBO, BAKYYMHBII ra30iib, Ma3yT, MacisHble (ppaKuy, MalIoBsI3KOE CyI0BOE

TOIIJIMBO.

K. B. Rudyak, K. B. Polyanskii, N. V. Vereshchagina, A. A. Senin, G. A. Kozlova, T. M. Yumasheva,

LLC "RN-RD CENTER"

Functional Additives for Oil And Petrochemichal Products

Based on Depressor Additives of LLC “RN-RD CENTRE”

A range of new pour point additives based on copolymers of maleic anhydride and alpha-olefins has been designed,
that can be used to improve the low-temperature behavior of 0il and almost all its derivatives. The data on the
depression of the pour point temperature of oil and petrochemical products after doping them with the designed pour
point depressants are submitted.

Key words: depressant, maleic anhydride, alpha-olefins, copolymers, petrochemichal products.

I. A. Kopneesa, O. I'. Kapueeckas, T. E. Kpon, /I. B. Mapouxun, IO. I'. Hockos
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CaoiicTBa M nosryyeHue TpuapuagochaTHbIX OTHECTONKUX MaceJl

Paccmompenswi ghuzuxo-xumuueckue ceoucmea u cnocodbl NoIY4eHUs 0ZHeCMOUKUX MAcell Had OCHO8e
mpuapungocgamos. Onucan pazpabomannwiti 6 OO0 « PH-LIUP» npoyecc nonyuenus mpem-0ymuiuposanio2o
02HECMOUK020 MAcaa U 06CYIHCOAIOM s NePCREeKMUBbL €20 NPUMEHEHUs. 01 60300HOBEHUs NPOU3B00CMEA
02HeCMOUKUX Macel U 2UOPABIULECKUX IHCUOKOCHeEl Ha ba3e 0meuecmBeHHO20 CbIPbSl.

KioueBble ci1oBa: OrHecToiikue macina, Tpuapuidocdarsl, Tpukcuienuwndocdar, mpem-0yTHINpoOBaHHbIE

TpuapuidochaTsl.

G. A. Korneeva, O. G. Karchevskaya, T. E. Kron, D. V. Marochkin, Yu. G. Noskov.

LLC "RN-RD CENTER"

Properties and Preparation of Triaryl Phosphate Fire-Resistant Oils

The physicochemical properties and production fire-resistant oils based on triaryl phosphates are considered. The
method for obtaining butylated fire-resistant oil developed in RD-RN Center is described. The application of this
method for resuming the production of fire-resistant oils and hydraulic fluids based on raw materials available in the
Russian Federation is discussed.

Key words: fire-resistant oil, triaryl phosphates, trixylyl phosphate, butylated triaryl phosphates.

O. I. Kapueeckaa', T. E. Kpon'!, I. A. Kopneeea', IO. I. Hockoé', JI. B. Heanoea’
'000 «PH-11HP»,

2PI'Y medrv w raza (HUY) umenn U. M. I'yOkuna
KarchevskayaOG@rdc.rosneft.ru



Perenepanusi oTpadoTaHHBIX OTHECTOMKHUX Macesl HA 0CHOBe Tpuapuidgocdaros

IIpeonooicer cnocob pezenepayuu 02HeCMOUKUX MACeN HA OCHO8e MpUuapuipocgamos, 0CHOBAHHBII HA MEPMUYECKOU
0bpabomke 6e3600HbIM HEUMPATUSVIOWUM A2EHMOM C nOciedyrowell pekmuguxkayuell peakyuoHHol cmecu. B
pe3yibmame maxou obpabomku ompabomarHvle mpuapuipocgammuvie MAcia O4UWAIOMCs OM KOMNIeKca
npPoOyKkmoe cmapenus (KUciom, enonos, npooyKkmos yniomneHus, Memaiiog U3Hocd, NPUGHECEeHHbIX WIaMO8,
600¢1). Cnocob obecneuusaem 8blcOKUE 8bIXO0bL PEEHEPUPOBAHHBIX MACEN C KAYECMBOM, OMBeHaouUM
HOPMAMUBHbIM MPedOoBAHUAM K O2HECOUKUM mMpUuapuigocamubim maciam 0 NOSMOPHO20 UCHONb30EAHUS.

Krouessnle cioBa: Tpuapuidocdartsl, oTpaboTaHHOE OTHECTOWKOE MAcio, pereHepallsl.

O. G. Karchevskaya', T. E. Kron', G. A. Korneeva', Yu. G. Noskov', L. V. Ivanova*

'LLC "RN-RD CENTER,

2 Gubkin Russian State University of Oil and Gas (National Research University)

Fire-Resistant Triaryl Phosphate Fluids Regeneration

The method for the regeneration of used fire-resistant oils based on treating oils with an anhydrous neutralizing agent
at heating, followed by rectification has been developed. As a result of such treatment, used triaryl phosphate oils are
purified from a complex of aging products (acids, phenols, sealing products, wear metals, introduced sludge, water).
The method provides high yields of regenerated oils with quality that meets the regulatory requirements for
fire-resistant triaryl phosphate oils for reuse.

Key words: triaryl phosphates, fire-resistant oil, regeneration.

JI. A. Xaxun'!, H. A. Apymionoé’, B. JI. 3asopomnsiit®, C. H. Ilomanosa’,

JI. B. Ceemuxoé’, E. B. Koponeé', A. B. Kynux!'

'000 «PH-11UP»,

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

PotapovaSN@rn-rdc.ru

IMepcneKTHBBI MPUMEHEHHS CHHTETHYECKHX YIJIeBOJOPOIHBIX OCHOB — JMCIEPCHOHHBIX cpel 0ypOBBIX
MPOMBIBOYHBIX JKHIKOCTEH HA HEBOHOM 0CHOBE

Hccnedosana 803M0ACHOCHb UCNOIB308AHUS 1e2KOU (MOOOUHON) PpaKyuy npoyecca NOAYYeHUs CUHMEeMUYecKux
6bICOKOUHOEKCHBIX HUZKO3ACTbIEAIOWUX NOAUATLHAOTePUHOBLIX OA308bIX MACEN HA OCHO8e OKMmeHa-1

6 cocmage IKON0UYECKU 6E30NACHBIX MEXHON0SULECKUX HCUOKOCIEl HA HeBOOHOU OCHO8E, NPUMEHSIeMbIX NPU
OYpenulU CKEANCUH 8 CAMBIX CTIOJICHBIX 20PHO-2e0]I02UHECKUX YCA0BUSX, 8 MOM YUCAE NPU MOPCKOM OYpeHuu.
Ioxazano, umo oumepHas paxyusi okmena-1 no c60UM HOKA3AMENIM COOMBEMCMEYem mpebo8aHUsM,
npeovABALeMbIM K OUCNEPCUOHHBIM CPedam OYPOBbIX PACNEOPOS.

KuiroueBble ciioBa: nonuanb(aonaeduHbl, CAHTETHYECKUE YIIIEBOIOPOIbI, TUCIICPCUOHHAsS cpea, OypoBbIe

PacTBOPBHI.

L. A. Khakhin', I. A. Arutyunov', V. L. Zavorotny?, S. N. Potapova', D. V. SvetikoV', E. V. Korolev', A. V. Kulik!
"LLC "RN-RD CENTER,
2 Gubkin Russian State University of Oil and Gas (National Research University)



Application Prospects of Synthetic Hydrocarbon Bases —

Dispersion Mediums of Non-Aqueous Drilling Fluids

The possibility of using a light (by-product) fraction of the process of producing synthetic high viscosity index, low
pour point polyalphaolefin base oils based on octene-1 as part of environmentally safe non-aqueous process fluids
used in drilling wells in the most difficult mining and geological conditions, including offshore drilling, is
investigated. It is shown that the dimeric fraction of octene-1 meets the requirements for the dispersion media of
drilling fluids.

Key words: polyalphaolefins, synthetic hydrocarbons, dispersion phase, drilling fluids.
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I eKTUBHBIHA METO MOJIHOT0 KOHTPOJISI MPOI[eCCOB MPOU3BOACTBA MOJIH-[-01e(pHHOBBIX Maces — Jia3epHas
CNEKTPOCKONUSI KOMOMHAIIMOHHOTO pPaccesiHus

Paspabomannvie no0xoowvl K yeenuueHuto ceieKmusHOCMY aHAIU3A MeNoOOM IA3ePHOL CNeKMPOCKONUU
KOMOUHAYUOHHO20 PACCESHUSL, RPUMEHEHUE XEMOMEMPUKU U NATMEHMOBAHHO20 AN2OPUMMA CAMOHACMPOUKU
Kanubpogounvlx Mooeeli npu IKOHOMUYHOCHU U ObICIPOmMe Memooa NOKA3AIU 803MONCHOCb UHDOPMAYUOHHO

PABHO3HAYHO20 OHALUH KOHMPOJISL 8CeX MEXHOLO2UHECKUX CMAOULl NPOU3800CmMEd NOAU- -01eQUHOBLIX MACEL U
opyaux npooyKmos yepes cemb ONmMo80N0KOHHbIX 30H008. Onucomepvl  -onedunos Cs, Cs u Cio, noryuaemvle

no paspabomaunnoii 8 PH-L{UP mexnonocuu cemepoeeHtoco Xpom-oKCUOHO020 KaAmaau3d, Kax noKa3aHo no Cnekmpam
KOMOUHAYUOHHO20 PACCESAHUSL, OTMAULAIOMCS OM NOTYYAEMbIX 20MOSEHHbIM CUHIME30M AHATI0208 PA3ZHO0Opa3uem
CMPYKMYP HEHACLIWEHHBIX 2PYNN, a MaKdce 00ablell WUPUHOU U 8APUATHUBHOCIBIO MOLEKVAAPHO-MACCOBO20
pacnpeoenenus, Ymo no360JAem pezyiuposams WUpOKUll ACCOpMUMeHm npoOYKMmMos HU3KOU U 8b1COKOU
MoaexyapHou maccol. OcoOvlil cyuail — HeMUNU4YHO GbICOKAsL YYECNEUMENbHOCHL CHEKMPO8 KOMOUHAYUOHHO20
paccesnus K OIune yenu — no3e0Jsem 6 npoyecce CUrme3d npocHO3UPOBams U KOPPEKMupo8ams 8 peaibHoM
BPEeMEHU MONEKYTAPHYIO MACCY OAUSOMEPOS U Opyeue yenesble NOKA3amenu, 3ameuyds 0OHUM MEeMoOOM NapK
MPAOUYUOHHO20 AHATUIMUYECKO20 000PYO08AHUSL.

KiroueBrble ci10Ba: CIIEKTPOCKOIHS KOMOWHAIIMOHHOTO PacCcesHusI, CaMOHacTpanBaeMasi MOJIeJh, KOHTPOJIb

IMpoueCCoB, U-OJIC(l)I/IHI)I, oJMromMepusanuia, CMHHTCTUUCCKUE Maciia.

A. Kh. Kuptsov, E. V. Zhmaeva, A. V. Kulik, K. B. Rudyak.
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Effective Method for Full Cycle Control of Technological Processes

of Poly-a-Olefines Production — Laser Raman Spectroscopy

The developed approaches to increasing the selectivity of analysis by laser Raman spectroscopy, the use of
chemometrics and a proprietary algorithm for self-tuning calibration models with the efficiency and speed of the
method have shown a rare and excellent opportunity for information equivalent on-line control of all technological
stages of the production of poly-Tl-olefin oils and other products through a network of fiber-optic probes. The

oligomers of T-olefins Cs, Cs and Cio obtained by the technology of heterogeneous chromium-oxide catalysis



developed at RN-RDC, as shown by the Raman spectra, differ from analogues obtained by homogeneous synthesis by
a variety of structures of unsaturated groups, as well as by a greater width and variability of molecular mass
distribution, which makes it possible to regulate a wide range assortment of low and high molecular weight products.
A special case — the atypically high sensitivity of Raman spectra to the length of the chain — make it possible in the
synthesis process to predict and adjust in real time the molecular weight of oligomers and other target properties, and
replacing a fleet of traditional analytical equipment with one method.

Key words: laser raman spectroscopy, self-tuning model, process control, [1-olefins, oligomerization, synthetic base

oil stocks.
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TexHo10rMs1 IPUTOTOBJICHHS chePUUECKOT0 HOCUTEJIS JJIsl KaTaau3aTopa

HelnpepbIBHOT0 pudgopMHUHTa

B pabome npedcmasnena mexrnonocus Macisino2co Gopmosanus cpepuiecko2o oKcuoa antoMuHus,
MOOUPUYUPOBAHHO2O OKCUOOM 01108d, KOMOPBLIL NPUMEHAEMCsL 0Jisi CUHMe3d Kamaiu3amopos pugopmunea
C HenpepuvlBHOl pecenepayueli Kamaiu3amopa.

KioueBble c10Ba: OKCHJ aJIOMUHUS, HOCUTENb KaTaln3aTopa, MacisHoe (OpMOBaHHE,

KaTaJln3aTop HEMPEPHIBHOTO pH(OPMUHTA.

V. Yu. Geiger, E. G. Petrova, V. V. Fadeev, S. V. Zaglyadova.
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The Spherical Alumina Preparation Technology

for a Continuous Catalytic Reforming Catalyst

The paper presents the technology of spherical alumina production by oil-drop method developed at RN-RDC, LLC.
Alumina is modified by tin oxide and is used for the synthesis of reforming catalysts with continuous catalyst
regeneration.

Key words: alumina, catalyst carrier, oil drop method, continuous reforming catalyst.

b. B. lInenoep, C. B. Opnos, O. I0. Ilywkuna, E. B. ZKmaesa

00O «PH-LIP»

ZhmaevaEV@rdc.rosneft.ru

Cnoco0bl Ipo0ONOArOTOBKH KATAJM3ATOPOB NpoLeccoB HegTenepepadoTKn

AT OTIpe/ieSIeHUsI X YJIeMEHTHOT0 COCTABA METOIaMH ATOMHO¥ CIIEKTPOCKOIHH

Paccmompensi cnocobwl xumuueckou npobono02omosKu (8biCOKOmeMnepamypHoe CniasieHue, demoKi1asHoe
Pasnodicerue u KUCIOMHOe pACmEOpeHUe 6 OMKPbIMbIX CUCHEMAX,) KAMAIU3amopos npoyeccos Hepmenepepabomxu
07151 onpeodeneHus 2NEMEeHMHO20 COCMABa MemoO0OM AMOMHO-IMUCCUOHHOU CHEKMPOCKONUU C UHOYKIMUBHO CBA3AHHOU

ninasmou ADC-UCII. Uzyueno erusnue HNOs, HsPOq4, H2SO4, H2O:z, Li2B407, Heobxo0umbix 01 nepesederus



KAmaauzamopos 6 pacmeop, Ha 6eIUdUHY AHATUMUYECKO20 CUSHANA OISl PAOA 2NEMEHIMOS.
Ycemanoenensi 3axonomeprocmu u 0cobeHHOCU PA3IUYHBIX CHOC0008 NPOOONOO2OMOBKY U UX GUAHUE
HA NOIHOMY Nepexo0a mex Uil UHbIX 21eMEHMO8 8 PACMEOp.

KiroueBble ¢10Ba: KaTaJIM3aTOPHI IIPOIIECCOB HeTenepepadboTKu, MPOOOIIOr0TOBKA,

3JICMCHTHBIN COCTaB, aTOMHAas CIICKTPOCKOIIUA.

B. V. Schneider, S. V. Orlov, O. Yu Pushkina, E. V. Zhmaeva.
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Approaches of Sample Preparation of Catalysts for Oil Refining Processes

to Determine Their Elemental Composition by Atomic Spectroscopy Methods

Chemical sample preparation methods (such as high temperature fusion, autoclave decomposition and acid
dissolution in open systems) of catalysts for oil refining processes to determine their elemental composition by using
Inductively coupled plasma atomic emission spectroscopy were considered. The influence of HNOs, H3PO4, H2SOq,
H>0:, Li>B4O7 necessary for the conversion of the catalysts into an solution on the value of the analytical signal for
the some elements was studied. Regularities and features of various methods of sample preparation and their
influence on the completeness of the transition of certain elements into solution are established.

Key words: catalysts for oil refining processes, sample preparation, elemental composition, atomic spectroscopy.
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Ju3ejbHOE TONJIUBO /ISl IPUMEHEHUsI B YCJIOBUAX APKTHKH H CyOTPONMKOB

B pabome paccmompena 803moarcnocms noayuenus 6cece30nH020 OU3EIbHO20 MONIUBA, P pexmusHoe
UCNOIb308AHUE KOMOPO20 803MONCHO KAK 8 YCI08UAX APKMUKU, MAK U 8 YCI08UAX CYOMPONULECKO20 KIUMAMA.
THonyuennoe monaugo obradaem yemarHo8biM YUCTIOM HA YPOBHe Mpebo8aHull K 1emMHUM OU3ETbHbIM MONIUBAM
yposusi Espo 5, memnepamypoti scnvluiku He Hudice 62°C u memnepamypoii 3acmul@anus he eviue munyc 55°C

Oe3 sosreuenus denpeccopHo-oucnepeupyiowetl npucaoxu. Ilposedenuvie ucciedosanus NOKA3AmU, 4mo Hu 0OHA U3
V3KUX hpaxyuti, evloenenHblx U3 Heghmu, xapaxmepnou o HII3 yenmpanvnou wacmu Poccuu, ne obnadaem
mpebyembiMu C8OUCMBAMU OAdice C Y4emom 6600d NPOMOMOPO8 80CNIAMeHeHUs. YyuuleHue HU3KOmemMnepamypHoix
CB80UICME 3a cyem KpeKUuH2a H-AKAHO8 8 NPoyecce Kamaiumuieckol 0enapapuHu3ayuy npusooum K CyujeCmeeHHoMy
CHUDICEHUIO YeMAHO08020 YUCILA, NOIMOMY 8 pabome paccMOmMpPeHo NpUMeHeHUe npoyecca uzooenapauuuzayuu
OU3eIbHO20 MONIUBA HA NIAMUHOBOM KAMAIU3amope. Imom npoyecc no3eojisem CyuecmeeHHo Yiyuuiams
HU3KOMeMnepamypHble C80UCMEa 0enapagyuHu3ama npu YMepeHHOM CHUNCEHUU €20 YeMAaH08020 YUCA.

Onpedenenvt onmumanibHvle YCiogus npogedenus npoyecca uzooenapagpunuzayuu, no0oOpanHo



onmumansHoe covipve 014 ycmanoeku. 1lo paspabomannoii mexnonozuu na I1AO «Crnasnegpmov-THOCy» b6vina
BbINYWEHA NEPBAs 8 MUPE NPOMBIUIEHHAS NAPMUSL YHUDUYUPOBAHHO20 BCECE30HHO20 OU3ENbHO20 MONIUBA.
KioueBble ci10Ba: 1U3EIbHOE TOIUIMBO, TEMIIEpaTypa HIOMYTHEHHS, TEMIIEpaTypa 3acThIBaHUS,

TEMIICPATypa BCIIBIIIKH, yHI/I(l)I/II_II/IpOBaHHOe JANU3CJIbHOC TOILIIMBO.
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Diesel Fuel for Use both in Arctic and in Subtropical Regions

This paper reviews the possibility to obtain all-season diesel fuel, the effective use of which is possible both in the
Arctic and in the subtropical climate. The resulting fuel has a cetane number at the level of requirements for summer
diesel fuels of Euro 5 standard, a flash point in accordance with not less than 62°C and a pour point not higher than
minus 55°C without the involvement of a depressant-dispersant additive. The conducted research has shown that none
of the narrow fractions isolated from oil typical for refineries in the central part of the Russian Federation, has the
required properties, even taking into account the introduction of ignition promoters. The improvement of
low-temperature properties due to the cracking of n-alkanes in the process of catalytic dewaxing leads to a significant
decrease in the cetane number, therefore, in this paper, the application of the process of diesel fuel isodewaxing on a
platinum catalyst is considered. This process makes it possible to significantly improve the low-temperature
properties of the dewaxed product with a moderate decrease in its cetane number. The optimal conditions for the
process of isodewaxing were determined, the optimal feed for the unit was selected.

Key words: diesel fuel, cloud point, pour point, flash point, unified diesel fuel.
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Hccnegopanne Gu3nKO-XUMHYECKHX 3aKOHOMEPHOCTEH MOJY4YEHH MOJHIICKTPOJTUTHOIO KOMILIEKCa
KakK 3()(peKTUBHOT0 HHTUOUTOPA COJIEOTJIOKEHUI HA OCHOBE XJIOPHU/IA MOJUAHAJINIIUMETHIAMMOHUSA

U JIMTHOCY1b()OHATA HATPHUSA

IIpedcmasnen cnocod nonyuenus uHeuOUMopa coieoma0NHCeHUll Ha OCHO8e NOIUINEKMPOIUMHO20 KOMNIEKCd,
BKIIOYAIOULE20 8 KAUeCMBe UCXOOHBIX COCMABIAIOWUX AHUOHHBIN NPUPOOHBII NOUMED (TUSHOCYTIb@OHAM HAMPUS)
U KAMUOHHBIN CUHIMEMUYEeCKUll NOIUMep (ROIUOUALTUIOUMEMULAMMOHULL X1opud). Tloryuenue ycmouuuso2o
NONUIIEKINPOTUMHOSO KOMNIIEKCA NPOBEOeHO nymem no0oopa MONbHbIX COOMHOUEHUU AHUOHHBIX U KAMUOHHBIX
COCMAsIAIOWUX 8 COCIMABE MEXHUUECKUX CLIPbLEBbIX CMeCell C UCNONb308AHUEM MeMO0a UMNEOaHCHOU

CneKmpocKonuu, 3aKiodarouiecocs 6 Usmeperuu sasucumocmu umneoamnca SJZQKWZPOXMMulleCKOIZ Ayeliky om



4acmMomul NepemMeHH020 MoKa. IKCNEPUMEHMATIbHO NOKA3AHA 3PPEKMUBHOCb NOYYEHHO20 NOAUIIEKMPOTUMHBLL
KOMNIIeKCA KaK UH2UoOumopa coneobpazo8anus 8 niacmoeblx 6004x pa3iuiHO20 COCMABA 8 YCII0BUAX 8030€lCEUSL
memnepamyp.

KioueBble cj10Ba: IMTHOCYTBL(GOHAT HATPHS, TOTHINATUTMIIIMMETHIAMMOHHN XJIOPH, AaHHOHHBIH OJIHANIEKTPOIIUT,
KaTHOHHBIH MOJIMAIICKTPOIINUT, METOJ] UMIIEAAHCHOW CIIEKTPOCKOIHH, TOIHAIECKTPOIUTHBIA KOMILIEKC,

MOJIBHBIE COOTHOIICHMUA, I/IHFI/I6I/ITOp COJICOTIIOKEHHIA.
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Investigation of the Physico-Chemical Regularities of Obtaining a Polyelectrolyte Complex as an Effective Inhibitor
of Salt Deposition Based on Polydiallylammonium Chloride and Sodium Lignosulfonate

A method for obtaining a salt deposition inhibitor based on a polyelectrolyte complex, including as initial
components. anionic natural polymer — sodium lignosulfonate and a cationic synthetic polymer —
polydiallyldimethylammonium chloride. Obtaining a stable polyelectrolyte complex was carried out by selecting the
molar ratios of anionic and cationic components using a promising method of impedance spectroscopy, which consists
in measuring the dependence of the impedance of an electrochemical cell on the frequency of alternating current. The
resulting polyelectrolyte complex has the properties of an effective inhibitor of salt formation in reservoir waters of
various compositions under the influence of temperatures.

Key words: sodium lignosulfonate, polydiallyldimethylammonium chloride, anionic polyelectrolyte, cationic

polyelectrolyte, impedance spectroscopy method, polyelectrolyte complex, molar ratios, salt deposition inhibitor.
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Onpenenenne oNTUMAJIBLHBIX YCI0BHIl cHHTe3a MoauGUUMpYyLIeii 100aBKH HA OCHOBE aKPHJIAMH/IA U
JIMMOHHOW KHCJIOTHI € HeJIbI0 MOJTYy4YeHHs] JUTHOCYIb()OHATHOTO peareHTa 1Jisi 6ypoBBIX paCTBOPOB
Onpedenenvt yciogus cunmesa MooupuKkamopa Ha 0CHOe AKpuilamudd u IUMOHHOU KUCIOMbL C Yelbl0 NOTYYeHUs
JUSHOCYIbPOHAMHO20 peazenma 0ist Oyposvix pacmeopos. C yenvio no0b6opa ONMUMATbHBIX YCI08ULL CUHME3A
MoOuguramopa, ¢ nOCaeOYIOUWUM OUCNEPSUPOBAHUEM 8 MACCe TUSHOCYTbHOHAMA HAMPUS, 8APLUPOBATUCDH
COOMHOUleHUEe UCXOOHBIX KOMNOHEHMO08, memnepamypa u npoodoaxcumenvrocms npoyecca. C yenvro uzyueHus
UBMEHEHUS CMPYKIMYPbl MAKPOMOJLEKY bl IUSHOCYIb(OHAMA HAMpus U MOOUPUYUPOBAHHO20 TUSHOCYIbHOHAMHOZO
peazeHma ucciedos8aHo pacnpeoeienue yacmuy no pasmepam. Mcciredosanus nosepxHOCmMHOU aKMUSHOCMU
IKCNEPUMEHMATBHBIX 00PA3Y08 NPOBEOCHO CMANAZMOMEMPULECKUM MeMOOOM (Memoo cuema Kaneis).
DKcnepumMeHmanbHo NOKA3AHA PHEKMUSHOCMb CUHIME3UPOBAHHO20 MOOUPUKAMOPA U TUSHOCYIbHOHAMHO20
peazenma pezyiuposams napamempuvl Oyposoco 2AUHUCTNO20 PACMEOPA.

KioueBble ci10Ba: akpuiaMui, JUMOHHAs KHCIIOTA, IMTHOCYIL(OHAT HATPHUS, MOIU(PHULINPOBAHHBIN
JIUTHOCYTb(OHATHEIN peareHT, IOBEPXHOCTHOE HATSKEHNE, OYpOBOH pacTBOp, 3P heKTUBHAS BA3KOCTD, ITOKA3ATEIh

¢unpTpanuy.
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Optimal Conditions for the Synthesis Based on Acrylamide, Citric Acid and Sodium Lignosulfonate

in Order to Obtain a Reagent for Drilling Fluids

The conditions for the synthesis of a modifier based on acrylamide and citric acid in order to obtain a lignosulfonate
reagent for drilling fluids are determined. In order to select optimal conditions for the synthesis of the modifier,
followed by dispersion in the mass of sodium lignosulfonate, the ratios of the initial components, temperature and
duration of the process varied. In order to study the changes in the structure of the macromolecule of sodium
lignosulfonate and the modified lignosulfonate reagent, the particle size distribution was studied. Studies of the
surface activity of experimental samples were carried out by the stalagmometric method (the method of counting
drops). The effectiveness of the synthesized modifier and lignosulfonate reagent to regulate the parameters of drilling
mud has been experimentally shown.

Key words: acrylamide, citric acid, sodium lignosulfonate, modified lignosulfonate reagent, particle size,

surface tension, drilling mud, effective viscosity, filtration index.
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Functional Materials Based on Carboxylated Nanofibrillar Cellulose

In this work, we synthesized samples of carboxylated nanofibrillar cellulose (NFC) and a derivative that is a product
of chemical crosslinking of carboxylated NFC with ethylenediamine. The results of transmission electron microscopy
revealed that crosslinking does not lead to noticeable morphological changes in the NFC structure. The chemical
modification of the carboxylated NFC was confirmed by FTIR spectroscopy. It was found that chemical crosslinking
of carboxylated NFC with ethylenediamine leads to an increase in the colloidal stability of aqueous suspensions,
water retention capacity, and dynamic viscosity of gels. The study of the rheological characteristics showed that the
aqueous dispersions of the obtained samples are pseudoplastic liquids and have thixotropic properties.

Keywords: carboxylated nanofibrillar cellulose, crosslinked nanofibrillar cellulose, ethylendiamine, viscosity.
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Permeability Characteristics and Influencing Factors

of Fracturing Fluid in Glutenite Reservoir Based on NMR

The low permeability conglomerate reservoir in Mahu sag has huge resource potential. However, due to the large
distribution of fine throats and complex pore seepage system, Mahu tight glutenite reservoir is characterized by large
production difference of single well, high oil and gas decline rate and low recovery factor. In this paper, the
microstructure and composition characteristics of Mahu conglomerate are studied by means of NMR, Water sensitive
injury experiment was carried out. The results show that the strong heterogeneity of the reservoir in Mahu
Baikouguan formation seriously affects the physical property characteristics and pore throat development
characteristics. The strong heterogeneity leads to the uneven advance of water drive front, and the highest recovery
factor is 30%. With the increase of the number of soak back flow, the fracture closed unevenly, resulting in the low
flowback rate of soaking well after fracturing. The higher the proppant concentration is, the stronger the conductivity
is. Compared with carbon dioxide, natural gas and deoxidized air, the oil displacement efficiency of carbon dioxide is
the highest (70-85%), followed by natural gas (55%,). In the aspect of research on the law of cross permeability
between fractures and matrix, the natural energy release and exploitation of conglomerate reservoir is carried out.
The recovery factor is relatively low, but after natural gas flooding, the core matrix will supply oil to the fractures in
the process of backflow, which eventually makes the oil saturation in the matrix decrease significantly, and the degree
of crude oil production increases. The matrix in the middle of the fracture is the main residual oil enrichment area. It
is of great significance to improve the recovery rate of conglomerate.
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Three-Proof Optimization of Gas Turbine Generator Set

of Offshore Platform

The Marine environment is characterized by high salt content and humidity in the air, and the gas components in gas
generators are complicated and corrosive, leading to the occurrence of low temperature and hot corrosion on the
surface and inside of gas generators, which seriously affects the performance, reliability and service life of gas
turbines. Taking AGT-7B gas turbine as the research object, this paper conducts a theoretical analysis on the
corrosion resistance of low-temperature components, high-temperature components and non-metallic components of
gas turbine.By conducting salt spray corrosion test, anti-corrosion ability test after surface protection and gas
corrosion test before and after coating on the selected alloys of high-temperature components, a series of
anti-corrosion design schemes of gas turbine components under marine environment are obtained, and the protection
measures of the whole gas turbine generator set under marine environment are given.

Keywords: hot corrosion, low temperature corrosion, AGT-7B gas turbine, corrosion protection scheme
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Urban Gas Load Forecasting Based on Time Series Methods

Accurate forecasting of natural gas load forecasting is of great practical significance to balance supply and demand
of gas system. Load forecasting is categorized in long-term, mid-term and short-term. Among them, mid-term load
forecasting that monitors monthly operations is of decisive significance to urban gas pipe network planning, gas
engineering project construction and design. In this study, we adopt Prophet model that reflects the seasonal
Sfluctuations and holidays influence to forecasting the monthly gas load of urban gas and compare the results with the
other two forecasting methods such as autoregressive integrated moving average model (ARIMA) and exponential
smoothing prediction method (ESM). The models were trained and tested on gas consumption data gathered in one
central city in China from 2017 to 2021. The result shows that an increasing trend with an average growth rate
between 10% and 20% year by year, a decreasing trend at an average rate of 14.9% on legal holiday. According to
this study, the Prophet model has an excellent performance in monthly natural gas forecasting.

Keywords: /oad forecasting, urban gas, prophet, gas storage and peak shaving.
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For Acidic and Inhibitor-Containing Systems

A dissociation model suitable for the formation of gas hydrate in acidic and alkali-containing systems is established.
By introducing inertia weight factor, an improved sinusoidal and cosine algorithm is obtained to optimize BP neural
network and build ISCABP gas hydrate prediction model. The ISCABP model and other thermodynamic models were
used to predict the hydrate formation conditions of four groups of (CH++CO:2+ H>S) gas mixtures in acidic system,
and the hydrate formation conditions of six groups of gas + liquid phase in alkoxide system. The temperature range is
240.15-308.45 K, and the pressure range is 0.05-82.56 mPa. The concentrations of H2S and CO: in the mixture were
4.95-27.93% (mol) and 6.79-8.4% (mol), respectively. The results show that ISCABP hydrate model has the best
predictive value. The model has strong applicability to gas field production, and can provide a theoretical basis for
determining the injection amount of inhibitor and formulating the field safe operation strategy.

Keywords: natural gas hydrate, ISCABP neural network, inertia weight, flow assurance, reverse learning.
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Effect of Poroelasticity on the Integrity of Cement Sheath in Heavy Oil Wells



Integrity of cement sheath is critical for safe and effective operation of heavy oil wells. The cement sheath has been
generally treated as elastic solid in existing models for integrity analysis. However, it has been evidenced by some
recent research findings that cement is essentially a porous solid, and thus poroelasticity effect may be remarkable. In
this paper, we established a transient poro-thermo-mechanical coupling finite element model and investigated the
pore pressure and stress evolution within the cement sheath during the heat injection process of heavy oil wells, with
the emphasis on clarifying the effect of poroelasticity of cement and formation on the integrity of cement sheath. It is
found that temperature rise during heat injection results in considerable pore pressure increase and thus greatly
affects the stress distribution within the cement sheath. For the cement sheath between the casing and the rock
formation, the pore pressure within the cement sheath decreases gradually with time due to fluid diffusion into the
formation. In contrast, the high pore pressure remains almost constant within the cement sheath between two casings,
resulting in tensile effective stress within the cement sheath and raise a high risk of failure, which cannot be predicted
by existing elasticity model.

Keywords: cement sheath integrity, poro-thermo-mechanical model, heat injection.
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Simulation Analysis of Igneous Rock Breaking Law under Cut-Impact Load

Aiming at the problem of low efficiency of breaking Igneous rock, the models of breaking Igneous rock under
cut-impact loads by spherical cutter, wedge cutter, and conical cutter were established respectively based on rock
mechanics and finite element theory, and the Igneous rock breaking processes of three types of cutter under different
combinations of impact parameters are simulated. The variation curves with impact parameters of Igneous rock
breaking depth and volume, mechanical specific energy, and average tangential force of cutters are subsequently
obtained, and the influence of cutter types, impact frequency, impact force on rock breaking efficiency were analyzed.
Moreover, the mechanical properties of the cores collected from Hashan block and Mulei block in Junggar basin are
analyzed by expariments under the condition of confining pressure. When the confining pressure reaches 60 MPa, the
compressive strength of HS-3 and ML-3 rock samples reach 730.72 MPa and 301.75 MPa respectively. The results
show that the impact resistance of spherical cutter is the best. When the weight of bit is 600 N and cutting speed is
1000 mm/s, the rock breaking efficiency of spherical cutter is the lowest, followed by conical cutter, and the wedge
cutter is the highest. The drilling bit used in breaking Igneous rock under cut-impact loads should be a combination of
these three types of cutters, which could improve the rock breaking efficiency by impact operation, and ensure the
service life of bit. The results could provide basis for the design of drill bit and the parameters selection of impact
tools for Igneous rock.

Keywords: Igneous rock, impact, spherical cutter, wedge cutter, rock breaking efficiency.
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Calculation of Formation Overpressure and Its Role in Hydrocarbon Accumulation

Based on the acoustic time difference data of more than 200 Wells, the equilibrium depth method is used to calculate
the recovery of overpressure. According to the average excess pressure of a single well, the excess pressure plane and
section maps of Chang 7-Chang 8 of Yanchang formation in Ordos Basin were drawn up. The results show that
during the maximum burial period, high pressure anomalies start from the upper and lower strata of Chang 6 member
of Yanchang formation, and the amplitude of abnormal pressure varies with different regions. The Tianchi-Baibao
line in the northwest of the study area and the Qingcheng-Ningxian line in the west formed two high value areas,
which spread from northwest to southeast, and the excess pressure difference (length 7-length 8) was mostly 10-20
Mpa.The area with large formation excess pressure difference is a potential favorable exploration area for Chang 8
reservoir. At present, large Chang 8 reservoirs are found in the southwest of the basin, and most of them are located
in areas with high abnormal pressure. This method has strong theoretical value and practical guiding significance in
basin oil and gas exploration, and is expected to be widely applied and promoted.

Keywords: logging sonic differential time, chang 8 formation, equilibrium depth method, formation overpressure

calculation, Ordos Basin.
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A Fracture Toughness-Based Evaluation Method for Deep Shale Oil Reservoir Compressibility

Compressibility is a key parameter in shale volumetric fracturing design and effect evaluation, which reflects the
ability of shale oil reservoirs to be pressed open and form complex network fractures of a certain scale under existing
technology conditions. Existing compressibility index evaluation methods are mainly based on static data such as
experimental data or logging evaluation, and the influencing factors of compressibility are different, resulting in
unsatisfactory evaluation results. In order to solve the shortcoming of using brittleness index only to evaluate shale
reservoir compressibility, this paper not only considers the influence of fracture toughness on compressibility, but
also introduces another influencing parameter — critical mechanical energy release rate. The effect of type I fracture
toughness on shale joint and fracture development and the average critical mechanical energy release rate during
shale reservoir sliding are studied. Finally, combined with the sliding average critical mechanical energy release rate
and brittleness index, a primary model of shale reservoir compressibility evaluation based on fracture development
index is established. This method can provide ideas for accurately evaluating the compressibility of deep shale
reservoirs.

Keywords: shale oil, fracability, rock mechanics, brittleness evaluation.
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Experimental Study on Mechanical Properties of Cement Doped with Different Latex Contents

Increasingly complex oil production formations and fracturing stimulation measures have put forward higher
requirements for the performance of oil-well cement. Adding a certain amount of latex to the cement slurry can
improve the ability of the cement to resist impact damage so that the integrity of cement can be maintained throughout
the fracturing operation and the life cycle of the well. Therefore, this paper carried out rock mechanics experiments
on cement stones doped with different latex contents (0%, 3%, 8%, 15%) under different stress paths, and clarified the
effect of latex content on the deformation and strength parameters of cement stones. It finds that adding latex can
improve the mechanical properties of cement stone and reduce its elastic modulus, but adding too much latex may
cause large unrecoverable volumetric plastic deformation. With the increase of latex content, the elastic modulus of
cement decreased significantly, and the uniaxial compressive strength of cement decreases with the increase of latex
content, however, the decrease is not significant. The unrecoverable volumetric plastic deformation of cement
increases with the increase of latex content, and it also increases with the increase of confining pressure. It provides
theoretical support for the optimization of cement slurry systems and directs the fine design of cement slurry systems.
Keywords: cement slurry, different latex contents, mechanics experiments of cement, deformation and strength

parameters of cement.
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Research on Gel Plugging Technology of Coalbed Methanein Deposit

Daji block is an important arear of producing and energy in Lifen block of coalbed gas. There are the natural
leak-causing crack, water in the formation, narrow security density window, serious leakage and poor plugging in this
area. In order to solve the problems, this paper adopted the compound gel plugging technology, which has the
advantages of both supramolecular organic gel and inorganic gel, to prevent leakage in this well area. Laboratory
tests show that the safe construction time of the composite gel can be controlled within 1-1.5 hours, and the pressure
bearing capacity of cracks of 4.0 11 3.5 mm and 3.0 U 2.5 mm can respectively reach 3.3 and 4.5 MPa.

1t has strong cementing ability to rock particles, and the pressure bearing capacity of 14cm squeezed into the 6-8
mesh sand filling pipe can be 5.6 MPa. Field application show that the special gel technology have the characteristics
of easy pump injection and simple construction as well as improve the plugging effect of Daji block.

Keywords: coalbed methane, plugging, gel, linfen.
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Application of Oil Shale Molecular Sieve Catalyst: a Review

In the catalytic cracking reaction of oil shale, molecular sieve is a catalyst with wide application potential because of
its good thermal stability and hydrothermal stability. In this paper, the research progress of molecular sieve catalysts
and metal-supported molecular sieve catalysts in the field of catalytic pyrolysis of oil shale is reviewed, and the
structural characteristics of commonly used molecular sieves and the influencing factors of molecular sieves on the
pyrolysis products of oil shale are summarized. Then, it is proposed that molecular sieves loaded with corresponding
transition metals, alkali and alkaline earth metals (AAEM) can further increase the oil yield and improve the
composition of shale oil products. Finally, the future research direction of molecular sieve in catalytic pyrolysis of oil
shale is put forward, including the preparation method of catalyst can be greener, the preparation of molecular
sieve-loaded nanoparticles and molecular sieve catalysts that can be applied to in-situ exploitation of oil shale.

Keywords: Acatalytic pyrolysis, oil shale, molecular sieve, metal supported molecular sieve, reaction dynamics.
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