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AHaIN3 CBOWCTB IU3eJILHBIX TONJIUB PAa3JIMYHOT0 MPOUCX0KIEHHUS € IEJbI0 UX PUMeHEHUs

B Ka4yecTBe ChIPhS /15 MOJIyYeHUs YI1€BOI0POAHBIX OCHOB [1Jisl 0YPOBBIX PACTBOPOB

Toxazanvl npeumywecmea npAMoO2OHHO20 OU3ETLHO20 MONAUBA 2UOPOOUULEeHHO020 npu Oasnenuu 80 amm. HA HUKelb-
MOAUOOEHOBOM KAMAnuzamope neped OU3enbHbIM MONIUBOM 2UOPOKPEKUHA NPU UCTIOTb308AHUU 8 KAYEeCMEe CbIPbsl
npoyecca uzodenapa@uuusayuu 0 NOAYYeHUsL Yere8000pPOOHbIX 0CHO8 01 Oyposbix pacmeopos. [1o pezyrvmamam
1a60PaAmMopHbIX UCCIE08AHUL NPOBEOeH NPOMBIUUIEHHBLI NPoDe2, NOOMEEPHCOAIOWULL NEPCNEKMUBHOCTIb
KPYRHOMOHHAICHO20 NPOU3B00CMBA Y21e8000POOHBIX OCHO8 OYPOBLIX paCcmMBEopo8 Ha bioke Oenapagunusayuu
VCMAHOBKU 2UOPOOUUCHIKY OU3ZETBHO20 MONAUBA. Yuumuleasi npocmou O10Ka 0enapagunuzayuy Ou3eibHo20 Monaued
6 JlemHee 8peMsl U3-3a OMCYMCMEUsL CHPOCA HA 3UMHUE 8UObl MONIUG, NPedlldeaeMdsi MEXHON02USL CYUeCMEEHHO
NOOHUMAEm MAPACUHATIbHOCb NPOUZBOOCEA.

KiwueBrble ciioBa: OypoBble pacTBOPBI, H30MEpU3aLNsl, THAPUPOBAHUE aPEHOB, 0a30BbIC Macia, THAPOOUUCTKA.
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Analysis of Diesel Fuels Properties of Various Origins in Order to Use Them

as Feed for the Production of Hydrocarbon Base for Drilling Fluids

The advantages of straight-run diesel fuel hydrotreated at pressure of 80 atm on a nickel-molybdenum catalyst over
hydrocracking diesel fuel at the use of isodewaxing process as a feedstock to obtain hydrocarbon base for drilling
fluids. Based on the results of the laboratory assessment, a test run was carried out at process unit. It was possible to
obtain a hydrocarbon base for drilling fluids at the dewaxing unit of the diesel fuel hydrotreatment unit in the amount
of 340 tons/day (14 t/h) without compromising quality. The dewaxing unit is idle in the summer time due to the lack of
demand for winter diesel fuel, so its use at this time significantly increases the production margin.

Key words: drilling fluids, isomerization, hydration of arenes, base oils, hydrotreatment, narrow fractions.
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OnrtumajibHbIe YCI0BUS 0JHOBPEMEHHOTO0 MPOTEKAHUS PEAKIUI THIPUPOBAHNUS APOMATHYECKHUX
yIJIeBOIOPOIOB M H30MEPH3alMH B MpoLecce AenapaduHU3aNMH AH3eJILHOI0 TOIINBA

B pabome npeocmasneno ucciedosanue 0 onpeoeneHuss ONMUMAIbHLIX YCI08ULL COBMECHO20 NPOMEKAHUs
peaxyuil deapomamuzayuu u 2uopooenapapQuHU3AyUL ¢ Yeiblo OYeHKU B03MONCHOCMU KPYNHOMOHHANCHO2O
npouU3e00CmMea MAai08A3KUX Y21e8000POOHbIX OCHOB 05l DYPOBLIX PACMBOPO8 HA CeKyulu denapapuuusayuu
yemanogku JI4-24/7 be3 peyukna. Hccnedosano enusanue 00H020 U3 KIo4esblx akmopos, a UMEHHO meMnepamypol,
Ha X00 OaHHbIX peakyuil. Paboma nposoounacs ¢ ucnonb308anuem nAAMUHOCOOEPHCaec0 Kamaiu3amopa
oenapaghunuzayuu Ha 1a60PaAMOPHOL YCMAHOBKE UCCLe008AHUsL 2UOPONPOYECCO8. YCmano8IeHO, Ymo KIo4esbim
Gaxmopom senaemcs memnepamypa 280°C, npu komopoti nauunaiom npeooaadamy peaxyuu
euopoodenapagunuzayuu Hao peakyuamu deapomamuzayuu. B xo0e pabomel yoanioce cHU3UMb 3HAYeHUE
CO0epIHCAnUs aPOMAMUYECKUX COCOUHEHUTI 8 OU3ETbHOM MONUGEe 00 YPOSHS 7%, WMo A6JiAemcs 3a0e10M O
OanbHeuwux Uccie008anull N0 OYeHKe GIUAHUS OpY2UX Napamempos, makux Kak oasierue u 00veMHas cCKOpocmy
noOauu Colpbvsl.

KioueBblie cioBa: geapoMatu3aliys, TuApoenapaGuHU3aIs, TU3eIbHOE TOTUTUBO,

MaJIOBSI3Kas YIIIeBOAOPOAHAS OCHOBA Jisi OYPOBBIX PACTBOPOB, THIPOOUYHCTKA, COJIEPKAHUE apOMATUIECKUX
COCIUHECHUN.
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Optimal Conditions for Simultaneous Reactions of Aromatics Hydration

and Isomerization during Dewaxing of Diesel Fuel

This paper presents research to determine optimal conditions for simultaneous reactions of dearomatization and
hydrodewaxing to evaluate high margin production of low viscosity hydrocarbon base for drilling fluids at dewaxing
section of unit LCH-24/7 without recycle. Influence of one of the key factors, namely temperature, on the course of
reaction has been studied. This research has been performed with the use of platinum containing dewaxing catalyst at
laboratory unit for the study of hydorprocesses. It has been determined that the key factor is temperature 280°C when
hydrodewaxing reactions start to prevail over dearomatization reactions. In course of research the content value of
aromatics compounds in diesel fuel has been reduced to level of 7%, which is the basis for further research to
evaluate the influence of other parameters, such as pressure and volumetric feed rate.

Key words: dearomatization, hydrodewaxing, diesel fuel, low-viscosity hydrocarbon bases for drilling fluids,

hydrotreatment, content of aromatic compounds.
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[lepBasi B MUpe NPOMBINICHHAS MAPTUS APKTHYECKOT0 TH3€JIbHOT0 TOIJINBA

¢ TeMIepaTypoii npuMeHenus 10 —65°C

o neoasuezo spemenu apkmuueckoe ousenvhoe monaugo gutnyckaiocs no 'OCT P 55475 ¢ npedenvhoti
memnepamypoti gunrompyemocmu 00 munyc 52°C ¢ ucnonb3o8anuem 0enpeccopHo-oucnepeupyroujeti NPUCAoxu.
Oouaxo 6 Apkmuxe memnepamypa onyckaemces 0o munyc 60°C u nudice, a uUcnorv3oeanue 0enpeccopHo-
oucnepaupyroueti npUcaoKyu npo8oyuUpyem paccioeHue npooOyKma ¢ peskum yxyouleHuem c80UCHE HUNCHE20 CIlOA.
Yxazannoe obcmosamensbcmeo oepanutusano npumMerenue apKmuiecko2o OU3eabHo20 monausa 8 Apkmuxe. J{nsa
no0obuwix ycnosun Munucmepcmeo obopoust Poccutickou @edepayuu pazpabomano coocmeentble Cmanoapmsl Ha
apKkmuyeckoe ouzenbHoe MOonIUo be3 denpeccopHo-OUCHePSUPYIOWUX NPUCAOOK, 8 KOTMOPBIX pe2laMeHmUpyomcs
3Hauenust He gvlute Munyc 65°C 0ns memnepamyp ROMYMHEHUS, 3ACMbLBARUSL U NPEOelbHOU MeMnepamypoul
dunempyemocmu. [lpensmcemeuem 01 nOAYYeHUsL NPOOYKMA C MAKUMU CEOUCMBAMU ABIAEHCI CLOHNCHOCHb
00HOBPEMEHHO20 0Decneyenus mpebyemo2o YemaHo08020 YUCIA U HUSKOMeMNepamypHuix ceolicms. B pabome
npPeonodicer CnOCoO NOIYYEHUs APKMUYECKO020 OU3EeTbHO20 MONIUBA C 3A0AHHBIMU CEOUCMBAMU HA OCHOBE
27YOOKOU30MEPUOBAHHBIX OU3ENbHBIX (Dpakyull. /[is peanuzayuu npoekma Ovlil NPOBedeH AHANU3 UMEIOUUXCSL
yemanogox 6 1IAO «Cnagnedhmu-AHOCY u cocmaenena yenouxa uz yCmano80K nepeutHoll nepepabomxu Hegpmu,
euopoouucmxu 80 amm u uzodenapagunuzayuu. B x00e nposedeHHbiX IKCNePUMEHMO8 ObLIU OOHAPYIHCEHbI HOBbLE
AB/IEHUS HACMYNIEHUsL NPeOebHOU MeMNnepamypoi puibmpyemocmu, Komopbvie ObLiU 0OBACHEHbI YEeTUYEHUEM

853KOCIMU OU3ENIbHO20 MONIUBA NPU CEEPXHUSKUX MEMNEPAMYPaAx. [l CHUNCEHUS 8A3KOCMU NPOOYKIMA 8 peyenmypy



600U Kepocun eudpokpekunea. B mae 2020 2. 6viiu nonyyensl pazpewumensbHovle 0oKymenmol om Munucmepcmea
oboponwt Poccuu, u 6 okmabpe 2021 2. enepsvie 6 Poccuu u 8 mupe yCneuwHo 8binyweHa nepeas npoMuluUiIeHHAS
napmust ¢ 3000 m.

KiaroueBsble c10Ba: apkTHUECKOE TM3ETHHOE TOIUIMBO, CBEPXHU3KHE TEMIIEPATYPHI, IPeIeIbHas TeMIIepaTypa
GUIBTPyeMOCTH, TeMIIEpaTypa NOMYTHEHHS, KHHEMaTHYeCKas BA3KOCTb, H30enapaduHu3anus, niIaTHHOBBINA

KaTajin3aTop.
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First in the World Industrial Batch of Arctic Diesel Fuel

with Application Temperature of up to Minus 65°C

Until quite recently, Arctic diesel fuel was produced in accordance with GOST R 55475 with a maximum cold filter
plugging point of up to minus 52°C using a depressant-dispersing additive. However, in the Arctic, the temperature
drops to minus 60°C and below, and the use of depressant-dispersing additive provokes product stratification with a
sharp deterioration in the properties of the lower layer. This limited the application of arctic diesel fuel in the Arctic.
For such conditions, the Ministry of Defense of the Russian Federation developed its own standards for Arctic diesel
fuel without the use of depressant-dispersing additives, and suggesting values not higher than minus 65°C for the
cloud point, pour point and cold filter plugging point. An obstacle for obtaining a product with such properties is the
difficulty of simultaneously providing the required cetane number and low temperature properties.

This paper presents a method for obtaining Arctic diesel fuel with desired properties based on deeply isomerized
diesel fractions. To implement the project, an analysis of the existing units at Slavneft-YANOS PJSC was carried out,
and a chain of units for primary oil refining, hydrotreating 80 atm and isodewaxing was made. In the course of a
number of experiments new causes of the onset of cold filter plugging point were discovered, which were explained by
an increase in the diesel fuel viscosity at extremely low temperatures. To reduce the viscosity of the product,
hydrocracked kerosene was added to the formula. In May 2020, permits were received from the Ministry of Defense of
the Russian Federation, and in October 2021, for the first time in the Russian Federation and in the world, the first
industrial batch of 3,000 tons was successfully produced.

Key words: arctic diesel fuel, extremely low temperatures, cold filter plugging point, cloud point,

kinematic viscosity, isodewaxing, platinum catalyst.
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I[epcnekTHBHBIE pellenTYPbl MOTOPHBIX MAaCeJ ¢ HAHOTUCIIEPCHBIMH I00aBKaAMH

JJIsl IBUTaTeJieil BHYyTPEHHEr0 CropaHusi

B pabome uccredosarno enusmue 006a80K Kk MACY HA UBHOC OCHOBHLIX demanetl YUIUHOpO-nopuiHe8ou cpynnol
Ou3enbHuIX osueameneil. Ycmanoeieno, umo 0006aska k momoprnomy maciy Jlykovn 15W40 nanocmpykmypuposanHuix
21eMEHMO8 MEeMALI08 NO380JIAieN CHUZUMb UZHOC 2Ulb3 YUIUHOPOS 6 cpedHeMm 6 1,36 pasa.

KiroueBsble c10Ba: MOTOPHOE Macyo, 100aBKa, HAHOPA3MEPHBIN U yIbTPaIUCIIEPCHBIN MTOPOIIOK,

TPUOOJIOTUIECKHE CBOMCTRA, ICTAN IBUTATENIS, H3HOC, IOBEPXHOCTHBIA CIIOM.
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Promising Formulations of Engine Oils with Nanodispersed Additives

for Internal Combustion Engines

The paper presents research materials on the effect of oil additives on the wear of the main parts of the
cylinder-piston group. It has been established that the addition of nanostructured metal elements to Lukoil 15W40
engine oil makes it possible to reduce the wear of cylinder liners by an average of 1.36 times.

Key words: engine oil, additive, nanosized and ultrafine powder, tribological properties, engine parts, wear, surface

layer.
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HccnenoBanue BIUSHUS COCTABA M CTPYKTYPBI CJI0KHBIX OKCH/I0B HUKeJISA M XpoMa

HA 00JIaropa:kuBaHue TAKeJIOH He(pTH B CBEPXKPUTHYECKOM BOIHOM (uironae

IIpogedenvt uccnedosanus cunmesuposannvix okcuoos Ni-Cr cuewannozco ¢pazoseozo cocmasa. Onpedenena
3a8UCUMOCTNb MEAHCOY COCABOM U CIPYKINYPHBIMU CEOUCMBAMU O80UHbIX 0KCcUd08 Ni-Cr om coomuowenus
kamuonos Ni**ICr®" npu cunmese ux npeduwecmeennuxos (2udpokcudos). Mcciedoéanvt npodykmol npeobpazoeanus

msiicenou Heghmu 8 npucymemeuu 08otinvlx okcuoos Ni—Cr npu memnepamype 380°C u dasnenuu 22 MIla



6 U30bIMKe 2UOPOMeEPMAIbLHO20 Priouda. Memooom adcopoOYUOHHO-HCUOKOCTNHOU XPOMAMOZPApuU NOKA3AHO
BIUAHUE OKCUOO8 HA USMEHEHUE COOEPIHCAHUE HACLIUEHHBIX, APOMAMUYECKUX Y21e6000P0008, CMOIL U ACPaIbmeHos.
KawueBble cioBa: cioxxable okcubl Ni—Cr, CBepXKPUTHUECKUI BOAHBIN QIIIOW, TsKenast HeThb.
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Study of the Influence of the Composition and Structure of Complex Oxides Ni-Cr

on the Upgrading of Heavy Oil in a Supercritical Aqueous Fluid

The studies of synthesized oxides Ni—Cr of mixed phase composition were carried out. The relationship between the
composition and structural properties of Ni—Cr double oxides on the ratio of Ni?*/Cr3* cations in the synthesis of their
precursors (hydroxides) has been determined. The products of conversion of heavy oil in the presence of Ni-Cr double
oxides at a temperature of 380°C and a pressure of 22 MPa in an excess of hydrothermal fluid have been investigated.
The influence of oxides on the change in the content of saturated, aromatic hydrocarbons, resins and asphaltenes was
shown by the method of adsorption liquid chromatography.

Key words: ecomplex oxides Ni—Cr, supercritical aqueous fluid, heavy oil.
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KuneTnueckue ncciieToBaHus PeaKiuii rUpo1ea30THPOBAHUSI CMECEBOT0 ChIPbS YCTAHOBKH
KATAJIUTHYECKOT0 KPEKHHIa

B pabome nposedenwvt kunemuuecxue ucciedoganus ocobeHnocmeti npoyecca euopooeazomupo8aHsl
BbICOKOKUNAUE20 CMECEB020 HEPMAHO2O CHIPbI 8 UUPOKOM UHmMepsae napamempos na kamanuzamopax NisPMo1z,
NisPMo4Ws, NisPMosWs, NisPW12, a maroice na npomvlunennom obpasye cpagnenus. Onpedenena KunemuiecKkas
MOOenb, paccuumanbl napamempsbl, ORUCLIBAIOWIE NPOYecc, UCCIe008aHA AKMUBHOCHb KAMAAU3AMOPO8 8 PeAKYUIX
2UOPUPOBAHUA NOTUYUKIUYECKUX APOMAMUYECKUX VeTle8000P0008.

KiroueBsble cj10Ba: THAPOOUHCTKA CHIPHS KATATUTHYECKOTO KPEKHHTA, THIPOea30THPOBAHUE, THIPHPOBAHHE,

KHHETUYCCKad MOJICJIb, a30TOPraHNYCCKUEC COCAUHCHU S, TOJUIUKIINICCKUC apOMATUUCCKUC YTJIICBOAOPOABbI.
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Kinetic Investigations of Hydrodenitrogenation Reactions

of Mixed Feedstock of a Catalytic Cracking Plant

In this work, kinetic features of the hydrodenitrogenation process of high-boiling mixed petroleum feedstock in a wide
range of parameters on NisPMo12, NisPMo4Ws, NisPMosWs, NisPW12 catalysts and on industrial one were carried

out.



A kinetic model has been determined, parameters describing the process have been calculated, and the activity of
catalysts in the hydrogenation reactions of polycyclic aromatic hydrocarbons has been investigated.
Key words: hydrotreating of catalytic cracking feedstock, hydrodenitrogenation, hydrogenation, kinetic model,

organic nitrogen compounds, polycyclic aromatic hydrocarbons.
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I'uapupoBaHne MOHOOKCH/IA YIJIEPOJA HA KOMIIO3UTHBIX KATAIUTHYECKHUX CHCTEMAaX

HA OCHOBE HMKeJIS U MOJUBUHHIOBOT0 CIMPTA

B cmamve paccmompensi kamanumuyeckue u uuKo-xumuyeckue c60tcmaa KOMNO3UmHuIX Mamepuaios,
nonyueHHble MepMooOPAbOMKOL HUMPAMa HUKes, UMMOOUTU308AHHO20 HA NOIUBUHULOB0M cnupme. M3yueHo
8RUAHUE MeMNepamypbl YOPMUpOSaHUs. KOMNOZUMA HA PA308bIIL COCMAE MEMALICO0EPIHCAWUX HACTIUY U paA3MeD
yacmuy. Ilokaszano, 4mo nonyueHHvlll KOMNOZUMHbBLI MAMePUA ABAEMC AKMUBHBIM KAMAIUZAMOPOM
2UOPUPOBAHUSL MOHOOKCUOA Yenepoda be3 cmaouu npedsapumensrol akmugayuu. JJocmueHymol ciedyoujue
noxazamenu CUHmMe3a: CMenetb NPespaujeHus MOHOOKCUOA yernepood 8 YClo8usx NpomeKkanus npoyecca
Kamanumuyecko2o 2uopuposanus — 29%, 6vixo0 memana — 28 2/m®. Coenamnvl npeononodAcenus 0 GIUAHUL PasmMepa
yacmuy Ha AKMUBHOCMb CUHMEUPOBAHHO2O0 KOMNO3UMA U NOKA3AHO 6IUsIHUE 00bEMHOU CKOPOCMU HA Napamempbl
npoyecca 2uOpuUpoOBaHUs MOHOOKCUOA Yerepood.

KioueBble c/10Ba: KaTATUTUYECKOE THAPUPOBAHHE, METAHWPOBAHHE MOHOOKCH/IA YTIIepPoa,

HHKEJIeBBIH KaTalu3aTop, KOMIO3UTHBIA MaTepHall.
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Hydrogenation of Carbon Monoxide on Composite Catalytic Systems

Based on Nickel and Polyvinyl Alcohol

The article considers the catalytic and physico-chemical properties of composite materials obtained by heat treatment
of nickel nitrate immobilized on polyvinyl alcohol. The influence of the composite formation temperature on the phase
composition of metal-containing and the particle size is studied. It is shown that the resulting composite material is an
active catalyst for the hydrogenation of carbon monoxide without a pre-activation stage. The following synthesis
parameters were achieved: the degree of carbon monoxide conversion under the conditions of CO catalytic
hydrogenation process: CO conversion — 29%, CH4 yield — 28 g/m®. Assumptions about the particle size effect on
the activity of the synthesized composite and the effect of volume velocity on the parameters of the CO hydrogenation
process are made.

Key words: catalytic hydrogenation, CO-methanation, nickel catalyst, composite material.
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Yr/1eBoJOPOAHBII COCTAB IPOAYKTOB KPEKHHI'A MAJILTEHOB HA(PTEHOBOM He(PTH

¢ nodaBkoii WC/Ni—-Cr
Memodom xpomamo-macc-chekmpomempuu u3yuen yenedo00pOoOHblL cOCMas npoOyKmMos KPeKuHea MaibmeHos
mscenol Hapmernosoil negpmu Yeurnckozo mecmopoacoenus 6 npucymemeuu oobasxu WCINi-Cr u 6e3 nee. Kpexumne
manvmenos npogeoen npu 450 °C 6 meuenue 2 u 6 usomepmuueckom pexcume. Hcnonvzosanue oobasku WCINi-Cr
npu Kpexumee cnocoocmeyem yenyoaenuio peakyutl 0eCmpykyuu yeneeo0opodos u cmol. Iloxkazano, umo

6 npodykmax xkpexunea npu ucnoavzosanuu WCINi-Cr cywecmeenno 6o3pacmaem Koauuecmeo HuU3KOMOIEKYIAPHIX
anxanos C11—Chg, ankunbenzonos Co—Cio, yMenbuiaemcs cooepricanue YUKI02eKCanos8 u OUYUKIAHO8, NPOUCXO0UM
NOJHAsA 0eCMPYKYUs mpu-, mempa- U NeHMAayuKIu4ecKUx HacblUeHHbIX Y2l1e8000p0008 N0 CPABHEHUIO C KDEKUH2OM
be3 dobasxu. Mensemcs cocmas Hagpmenoapomamuyeckux yeneso00pooos. Hapsoy ¢ peaxyusamu decmpyxyuu
NPOMeKam peakyuu KOHOeHCayuu, npusoosauue K 00pazo8anuio NOJUYUKIUYECKUX APOMAMULECKUX Vele8000P0008.
KioueBblie cioBa: HadhTeHOBast HeBTh, MATbTEeHBI, KpekuHr, nobaska WC/Ni-Cr,

anidaTuvecKkue, akui- 1 HahTeHOApOMAaTHIECKHE YTIIEBOIOPOIBL.
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Composition of Hydrocarbons in Maltenes from Naphthenic Crude Oil

after Cracking with WC/NI-CR Additive

Using GCMS the composition of hydrocarbons in maltenes from heavy naphthenic crude oil (Usa oilfield) after
cracking in the presence of WC/Ni—Cr additive and without it has been studied. Cracking of maltenes carried out at
450°C within 2 hours in isothermal mode. Using WC/Ni-Cr additive during cracking contributes to the deepening of
the destruction reactions in hydrocarbons and resins. It is shown, the content of low-molecular alkanes C11—C1s,
alkylbenzenes C9o—C1o increases essentially in the maltenes cracked with the additive while that of cyclohexanes and
bicyclanes decreases, tri-, tetra- and pentacyclic saturated hydrocarbons destruct completely as compared with
maltenes cracked without the additive. There are changes in the composition of naphthenic hydrocarbons. The
reactions of condensation occur along with destruction reactions, leading to the formation of polyaromatic
hydrocarbons.

Key words: naphthenic crude oil, maltenes, cracking, WC/Ni—Cr additive, aliphatic, alkyl- and naphthenoaromatic

hydrocarbons.
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Oo6pasoBanue agamanTanoB C10—Ci4 U3 IPOTOaaAMAaHTAHOB HeTH



C yenvro uccnedo8aHuss BO3MONCHOCMU 0002aueH sl PEAKIMUBHBIX MONIUE Y2le8000PO0aAMU AIMA30N0000H020
cmpoenust 015 YAYYUIeHUsT UX QUUKO-XUMUYECKUX U IKCHILYAMAYUOHHBIX CEOUCME ObLIL NPOGEOEH KAMAIU3

¢ opomucmuim antomunuem y3xux 10-epadycnuvix ppaxyuii Heghmu MOpCKoO20 npoucxodxicoerus 6 ouanasoue 190-
250°C. Ilpodyxkmoul kamanuza omoupanu 8 pasHoe 8pemst U AHAIUSUPOBATU MEMOOOM XPOMAMOMACC-
cnekmpomempuu. Ilokazano, umo npu kamanuse HabII00Aemcst NOIHOE UCYE3HOBEHUE HeAdAMAHMAHOBbIX
Y2neso00po0o0s u «Haghmenoso2o onay na macc-xpomamozpammax ¢ miz 135, 149, 163 u 177, npuuem na nepevix
cmaousx Kamanuza Habaooaemces 06pa306anue HO8bIX, NPEUMYUECTNEEHHO MEPMOOUHAMUYECKU CIA00 YCTNOUYUBIX
U30MEPO8 A0AMAHMAHO8, @ HA NOCAEOYIOUUX — 8bICOKOMONEKYIAPHBIX A0AMAHMAHO8 U3 HUZKOMONEKVIAPHDIX.
Yemanoesneno, umo u3z ysxux ¢ppaxyuii negpmu 230-240°C u 240-250°C, 20e noanocmvpio 0mcymcmeyrom
1211e6000p00bL POA A0AMAHMAHA, U3 KHAPMEH08020 POHA» 0OPA3YIOMCS YeNe8000PO0bL PAOA A0AMAHMAHA
cocmasa C12—C1a. BbicKa3ano npeononodicenue, 4mo npuyuHol 00pa3o6anus 6blCOKOMONEKYIAPHLIX A0AMAHMAHO8
U3 HUBKOMOLEKVIAPHBIX SGAAENC MPAHCATKUIUPOBAHUE.

Kirouessie ciioBa: aamMaHTaHbl, IPOTOAIaMaHTAHbI, KATAIN3, TPAHCATKUIHPOBAHHE.
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Formation of C1—C14 Adamantanes from Petroleum Protoadamantanes

In order to study the possibility of enriching jet fuels with diamond-type hydrocarbons to improve their
physico-chemical and operational properties, a catalyse with aluminum bromide of narrow 10-degree fractions of
marine oil in the range of 190-250°C was carried out. Catalysis products were selected at different times and
analysed by chromatomass spectrometry. It is shown that during catalysis there is a complete disappearance of
non-adamanthane hydrocarbons and "naphthene background" on mass chromatograms with m/z 135, 149, 163 and
177, with the formation of new, mainly thermodynamically weakly stable isomers of adamantanes, and in subsequent
It was found that from the narrow fractions of oil 230-240 and 240-250°C, where there are no hydrocarbons of the
series of adamantane series, hydrocarbons of the C12—C14 form from the "naphthene background™. It is suggested that
transalkylation is the reason for the formation of high-molecular adamantans from low-molecular ones.

Key words: adamantanes, protoadamantanes, catalysis, transalkylation.
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PactuTensHas 6uomMacca Kak chIpbe 1151 IPOU3BOACTBA MPOIYKTOB

OCHOBHOTI'0 OPraHHYecKOro CHHTe3a

B pabome paccmompeno npumenenue pacmumenbHol GUOMACCHL KAK NOMEHYUATbHO2O 80300HOBIAEMO0 CbIPbs
ona nonyuenus COz-HelumpansHo20 MONIUed, He OKA3blearowee GIUAHIE HA OANANC Y2IeKUCI020 2a3d 6 ammocgepe.
Oyenxa xapaxmepucmuku 6UOMACCHL NO360AUM ONPeOeIUmb NOMEHYUANL ee UHMeSPUPOBAHUS 8 COBDEMEHHbIE

npoyeccevl Heghmexumuu u buoxumuu. Hccredosanvl Hauboiee pacnpocmpanertvle 8Uobl pacmumenrbHOUu OUOMAaccyl



Ha meppumopuu Poccuu — Opesectbie omxoovl, mopgh), a maxice Mukposooopociu. Onucamsvl OCHOGHbIE
Xapakmepucmuku OUOMAaccsl, ee CIMpPYKMYpHbLil U 21eMeHmHblll cocmas. IIposedena oyenka Konruvecmea

U SHEp2emMuUYecKoll YeHHOCHU HEKOMOPbIX 8UO08 PACMUMENbHOU OUOMACCHL.

KumroueBble ciioBa: 6bromacca, pacTuTenbHas Onomacca, Bropudnas ouomacca, CO2-HeHTpaIpHOE TOTUIUBO,
OCHOBHOM OpPraHWYeCKHI CHHTE3, SKOJIOTHYECKH YHCTOE TOILTUBO.
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Plant Biomass as a Raw Material for Obtaining Products

of Basic Organic Synthesis

The review considers plant biomass as a potential renewable raw material for the production of CO2-neutral fuel,
which does not affect the balance of carbon dioxide in the atmosphere. Evaluation of the characteristics of biomasses
will make it possible to determine the potential for their integration into modern processes of petrochemistry and
biochemistry. The work investigates the most common types of plant biomasses for the territory of the Russian
Federation - wood waste and peat, as well as microalgae. The main characteristics of biomasses, their structural and
elemental compositions are described. An assessment of the amount and energy value of some types of plant biomass
has been carried out.

Key words: biomass, plant biomass, secondary biomass, CO2-neutral fuel, basic organic synthesis, ecofriendly fuel.
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Bio-oil: Methods of Production, Modification, and Application

The review presents the history of production and application of bio-oil (also known as pyrolysis oil), discusses its
difference from other fuels and chemicals, and considers the difficulty in classifying and defining bio-oils and bio-
fuels. The basic physicochemical properties of bio-oil are given along with a demonstration of their variability
depending on the origin of the feedstock and the resulting bio-oil. The methods of obtaining bio-oil and modification
of its properties are summarized in addition to revealing the main areas of bio-oil utilization.

Keywords: biofuel, bio-oil, pyrolysis oil.
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Onpeoenenue KCIYamayuOHHbIX

Xapaxmepucmux cmpyuHo2o Hacoca

npu ]ZMKG‘M()CH/!MM 2u0pam06 6 CKBAIMCUHE

Ha ocroge onpedenenusa 0agnenus 6 XapaKkmepHovlx ce4eHUAX CKEANCUHHOU IIHCEKYUOHHOT CUCIEMDBL C YUemom
Pedxcumos meueHus padoueii HeudKOCmu 6 ee I1eMeHmax nojayuena AHATumu4ecKas 3a8UCUMOCms 0A6I1eHUA HA
6X00€ 8 NPUEMHYIO KaMepy CMPYIHO020 HACOCA OM 8eTUYUHbL padouezo pacxoda. CmpyKkmypa npeonoicennozo
YPAGHEHUA GKI0UACH 3HAYEHUS UOPOCMAMUYECKO20 OABIEHUA 6 CKEAMCUHEe, NOMePb OAGIEHUA 6 3ampPYyOHOM
npocmpancmee

u paboueit Hacadke CMPYIIHO20 HACOCA U BETIUYUNY CO30A8AEMO20 IHCEKYUOHHOI CUCMEMOIl OMHOCUMENbHO20
Hanopa. B npoyecce ananuza pe3yiomanmoe Mooeiuposanus padouezo npoyecca Cmpyinozo Hacoca yCmanosiena
00pammno nponopYUOHANTLHAA 3A6UCUMOCHLDL 6ETIUYUHDL 0A6IEHUA 8 CKBAXMCUHE OM PACX00d Padouezo ROmoKa

U BPAMO RPONOPYUOHAILHAA 3A6UCUMOCHL O COOMHOWIEHUSA RIOWA0CI KAMEPbl CMEWUBANHUA U padoyell
Hacadku cmpyiinozo nacoca. Ilokaszano, umo ucnonv3oeanue cmpyitHo20 HACOCA NO360151€M NOTAYYUMD
0B8YKpamHoe CHUMCEHIEe 0a61eHUA 8 CKGAXNCUHE NO CPAGHEHUIO C ZUOpocCmamuieckum oasienuem. /InumeibHocms
npouecca 1UKeUOAYUU ZUOPAMOE U HEOOXO00UMAA CKOPOCHIb NePeMeUeHUs INCEKYUOHHOU CUCIMEMbL 8 CKBAMCUHE
onpeoenaomca 2youHoi U UHMEHCUGHOCMbIO 00PA308AHUA OMIIONHCEHUT, MeMNepamypoii, KOHCMPYKyuell
CIMPYIHO020 HACOCA U 6eTUYUHOI pacxoda padouezo nomoka. Ilonyuennsle IKCnIyamayuoHHble XapPAKMEPUCMUKU
ROOMEEPHCOAIOM RPUHYURUATILHYIO 603MOHCHOCHIb UCROIb306AHUSA CHIPYILHBIX HACOCO8 0J13 IUKGUOAUUU
2UOpamos Ha nO6epxXHOCMAX

CK8ANCUHHO20 NOO3EMHO20 000PYO0BAHUSL.

KuroueBble cjioBa: CTpyiHBIN HACOC, 37)KEKLIMOHHAs CUCTEMA, JTUKBUAALMS TUAPATOB,

PCKUMBI pa6OTLI, MOJCIIUPOBAHUC XapPAKTCPUCTHK.
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The Definition of Jet Pump Operational Parameters of a Hydrates Elimination in Oil Drill-Wells

One of the unconventional areas of use of downhole jet pumps is the elimination of hydrate deposits on the surfaces of
downhole equipment. The combined use of ejection and coiled tubing technologies makes it possible to reduce the
duration of well cleaning in comparison with the use of traditional methods of liquidation of deposits. Reducing the
pressure in the well below the dissociation pressure of hydrates when using a jet pump contributes to their
decomposition and the elimination of deposits on the surfaces of underground equipment. Based on the determination
of the pressures in the characteristic sections of the borehole ejection system, taking into account the modes of flow of
the working fluid in its elements, an analytical dependence of the pressure at the inlet to the intake chamber of the jet
pump on the value of the working flow rate is obtained. The structure of the proposed equation includes the values of
the hydrostatic pressure in the well, the pressure loss in the annulus and the working nozzle of the jet pump, and the
value of the relative pressure created by the ejection system. In the process of analyzing the results of modeling the

working process of the jet pump, an inverse proportional dependence of the pressure in the well on the flow rate of the



working flow and a direct proportional dependence on the ratio of the areas of the mixing chamber and the working
nozzle of the jet pump were established. It is shown that the use of a jet pump makes it possible to obtain a two-fold
decrease in the pressure in the well in comparison with the hydrostatic pressure. The duration of the hydrate
elimination process and the required speed of movement of the ejection system in the well are determined by the depth
and intensity of the formation of deposits, temperature, the design of the jet pump and the value of the flow rate of the
working flow. The obtained performance characteristics confirm the fundamental possibility of using jet pumps for the
elimination of hydrates on the surfaces of downhole underground equipment.

Key words. jet pump, ejector system, hydrates elimination, simulation of parameters
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3D Real-Time Modeling Based on Lidar for Circular Coal Bunker of Coal-Fired Enterprise

Coal is one of the reserve sources of fuel for many industrial applications. For example, in a coal-fired power plant,
coal significantly contributes to the operating costs of the plant. The control over the fuel cost and the level of fuel
management can directly affect the economic benefits of the coal-fired power plant. In this study, we have developed a
generalized calculation methodology for fuel management in a coal-power industrial enterprise. Based on a
three-dimensional LIDAR model, we propose a real-time dynamic system to measure and control coal storage in a
circular coal bunker of the coal-fired enterprises. The system can be applied to obtain the accurate position and
attitude of the stacker reclaimer in the coal bunker space. The obtained data are further used to control the operation
of the stacker reclaimer in a circular coal bunker. The proposed measuring and control system considers the impact
of various factors, including fuel input, consumption, and storage. The advanced and practical features of the
proposed measuring system have a positive promotion effect on increasing the economic efficiency of a coal-fired
enterprise. Due to the wide range of applications, the developed methodology can be also applied in oil refinery
enterprises for three-dimensional real-time control and management of solid products, such as asphalt.

Keywords: LIDAR, three-dimensional model, coal bunker, coal-fired enterprise, oil refinery.
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Biodiesel Production in the Presence of Eggshell Nano-Catalyst



The authors investigate biodiesel fuel and the possibility to utilize biodiesel as an environmentally-friendly alternative
fuel for diesel applications in Iran. The common source of oil resources for biodiesel production is the vegetable seeds
oil. In this study, the seeds of the castor-oil plant are selected to investigate the process of oil extraction and biodiesel
production in a single-phase process. The production process is characterized by the factors of time, choice of
catalyst, and the ratio of oil extracted by alcohol (ethanol). The calcined eggshell used as a nano-catalyst in the
process of extraction has been previously powdered in a ball mill to the average particle diameter of 500 A and
annealed for two hours under the temperature of 1200°C immediately prior to the extraction reaction. The
experimental results show that the optimal conditions for the single-phase process are as follows: the reaction time is
5 h, the catalyst amount is 3 g, and the ethanol/oil molar ratio is 4,5. Due to the presence of the eggshell
nano-catalyst, the time of extraction is significantly reduced. Considering the economic and the cost issues, it was
shown that the optimal parameters can provide the highest yield of biodiesel of sufficient quality. The results indicate
that the vegetable seeds oil can be successfully used for biodiesel production, thus contributing to the fuel supply, as
well as reducing air pollution.

Keywords: biodiesel, castor-oil plant seeds, single-phase extraction, eggshell nano-catalyst.
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Review of Application of Molecular Simulation

in Inhibiting Surface Hydration Expansion of Clay Minerals

The development of shale gas reservoirs with water-based drilling fluids is complicated by the problem of clay
mineral hydration. The method of molecular simulation is widely used in many research fields, in both humanitarian
and material sciences. In this paper, based on the previously published studies, the authors propose a comprehensive
review of molecular simulation of inhibiting the surface hydration swelling of clay minerals. Swelling characteristics
and the adsorption properties of clay minerals are reviewed and discussed. The results can be useful for future
development of the MD (molecular dynamics) simulation method and its application in studies of inhibition of the
surface hydration swelling in clay minerals.

Keywords: molecular simulation, clay minerals, surface hydration, adsorption properties.
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Characteristic Research of Cuttings Initiation in Gas Drilling Horizontal Wells

Gas drilling technologies play an increasingly important role in oil and gas exploitation. The modern gas drilling

method minimizes reservoir damage and increases the efficiency of oil and gas exploration. The practical use and the



development of the gas drilling technology are limited by the ineffectiveness of migration and control of the cuttings
bed, which is unavoidable in horizontal sections during gas drilling. In this paper, the author applies the chemical
initiation theory to study the initiation of the cuttings bed migration in a horizontal well in the process of gas drilling.
Then, the author deducts the formula to calculate the cuttings bed initial velocity by considering characteristics of the
cuttings in a horizontal well during gas drilling. The calculation results show that the initial velocity gradually
increases with an increase in the size of cuttings, decrease in the cuttings sphericity, and increase in the degree of
exposure in the cuttings window. The results are coherent with the field engineering data. The study can also provide
a useful reference for the cuttings bed control in gas drilling of horizontal wells.

Keywords: gas drilling of horizontal wells, cuttings bed, cuttings exposure degree, cuttings initial velocity.
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Research on Capacity Measurement Method

of Horizontal Cylindrical Tank Based on Monte Carlo Method

A horizontal cylindrical tank is a common storage device for petroleum products, and its capacity table is an
important basis for calculating the volume of liquid poured into and out of the tank. In this study, a method for
measuring the capacity of horizontal cylindrical tanks is proposed, focusing on the problems of large workload and
time consumption of existing measurement methods. The method is based on the Monte-Carlo algorithm. The capacity
table is calculated by arranging the sensor points on the inner wall of the tank, and then counting the number of
sample points that fall in the horizontal cylindrical tank according to the coordinates of the sensor point, the distance
from the sensor point to the origin, and other parameters. It was found, that the relationship between the relative
error of the measured result and the height of the liquid level conforms to the exponential function. Based on this
relationship, the error compensation algorithm is established, which can help to reduce the absolute error and
relative error of the measurement result.

Keywords: horizontal cylindrical tank; capacity; Monte-Carlo method; error compensation.
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The Antoine Equation of RP-3 Aviation Kerosene Based on a Five-Component Model Blending Fuel

In this paper, based on a model of the five-component surrogate fuel, the authors have studied the relationship
between temperature and saturated vapor pressure of the RP-3 aviation kerosene fuel, and derived an experimental

function of this relationship. Then, the Antoine equation of the RP-3 aviation kerosene has been obtained by fitting the



experimental data points of the function, and the resulting equation has been verified. The results of this study can
provide some theoretical background for engineering practices and further theoretical studies of liquid mixtures.

Keywords: RP-3 aviation kerosene, surrogate fuel, Antoine equation, data fitting.
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Technological Process of the Composite Casing Drilling Technology

in Deep-Water Riserless Well Construction

The composite casing drilling technology in a deep-water riserless well construction is the technology providing
drilling of the tandem borehole composed of the surface conductor borehole and the surface casing borehole in a
one-trip drilling operation. The composite casing is put into place and is cemented in one trip. The composite casing
drilling technology not only combines the advantages of the drilling method and the jetting technology but also
overcomes the limitations of both technologies. The composite casing drilling technology has been successfully
applied in the Mozambique block A drilling projects. The results of the field application show that this technology is
able to provide secure and efficient drilling operations, which can considerably reduce the installation time and the
costs. In this paper, based on the example of application in the Mozambique block A gas field, the process of the
composite casing drilling technology is described in detail. Then, the authors analyze the field conditions and put
forward an optimization method. The optimization method is applied to select the optimal technology for drilling and
installing the surface conductor and the surface casing.

Keywords: composite casing, riserless well construction, surface conductor, surface casing.
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Thermodynamic Calculation of the Decomposition

of Inorganic Sulphur in Coal in Oxy-Fuel Atmosphere

In this paper, the effect of oxygen and steam on the decomposition of inorganic sulphur in coal in the oxy-fuel
atmosphere is investigated using the thermodynamic equilibrium calculation method. To evaluate sulphur distribution
in different gas environments, the authors apply the HSC Chemistry software for calculations of various
sulphur-related chemical reactions and equilibria parameters, based on the principle of minimizing the Gibbs free
energy. The influence of temperature and gas atmospheres on the equilibrium composition is also evaluated. In the
experiments, the FeSz and FeSO4 substances are used to simulate the pyrite and sulphate impurities in coal,
respectively. The relationships are established between the CO. atmosphere and the inorganic sulphur content. It is
shown, that the CO. presence in the atmosphere enhances the formation of FeO and the decomposition of FeS,

resulting in a few intermediate products, including Fe20s3, FezO4, Fe2Ss, FeCOs, and COS. The results show that



oxygen has a significant effect on the sulpher distribution. The SO, FeO, and FeszO4 products are formed in the
oxygen-deficient environment, while the SOz and Fe2O3 substances are formed when oxygen is in excess. In the Oz
/CO2 /H20 mixture atmosphere, the oxidation reaction of the sulphur-containing compounds becomes more
complicated. A competitive relationship between the reactions of S-CO2 and S-H:O is observed.

Keywords: pyrite, sulphate, CO2, H20, HSC chemistry.
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Simulation Analysis of Drilling Process in Horizontal Wells

with Mechanical Rotary Percussion Tool

Holding pressure is an important factor affecting the rate of penetration (ROP) in horizontal wells. The holding
pressure problem is directly and effectively solved by using the vibrating drag-reduction tools. In this paper, the finite
element method is used to model the drilling process in a horizontal well with and without rotary percussion. The
established model is based on a rotary percussion tool driven by PDM. Based on the simulation results, the authors
compared and analyzed the impact of rotary percussion on the weight-on-bit (WOB), torque, acceleration and ROP in
drilling process. The results show that the rotary percussion tool can effectively solve the problem of the holding
pressure, increase the overall level and the fluctuation range of WOB, and improve ROP in the drilling process. It
also increases the torque-on-bit and axial acceleration parameters. The analysis results can provide theoretical
guidance for the parameter design and type selection of tools under different working conditions

Keywords: rotary percussion tool, PDM, horizontal well, drilling process, vibrating drag reduction, rate of

penetration.
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Influence of Measurement Parameters on the Accuracy

of Determining the Capacity of a Vertical Tank

Vertical tanks are commonly used for oil storage. The accuracy of measurement of the tank’s capacity depends
directly on the method used for processing the experimental data. When the Monte Carlo method is applied for
evaluating the capacity of a vertical tank, the measurement result is determined by the factors of sensor point
distribution, sensor point density, and sample point density. Therefore, in this study, we investigate the impact of these
factors and their influence on the evaluated capacity of a vertical tank based on the Monte Carlo method. The
research results show that the absolute and relative errors of the orderly distribution are similar to those of the rotary

distribution, their absolute errors do not exceed + 0.1 m?, and the relative errors can be converged to within 0.1%.



When the sensor points are randomly distributed, the stable value of the absolute error differs from 0, and the relative
error cannot be converged to within 0.1%, thus, the random distribution is not acceptable for measuring the capacity
of vertical tanks. When the sensor point density is higher than or equal to 1.44 /m?, the absolute error of the
measurement result does not exceed + 0.1 m?, and the relative error can be converged to within 0.1%, which is
acceptable for measuring the capacity of vertical tanks. The higher the sample point density, the smaller the absolute
error range and the faster the relative error convergence speed. When the sample point density is higher than or equal
to 1745.23 /md, the relative error can be converged to within 0.1%.

Keywords: vertical tank; sensor point distribution; sensor point density; sample point density; capacity; Monte Carlo

method.
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Numerical Simulation of Injection Parameters of Polymer/Surfactant

Binary Composite Flooding in High Watercut Reservoir

Due to the limitations of laboratory experiments in parameter optimization of binary compound flooding systems and
the uncertainty of optimization results of the field tests, the authors have applied the numerical simulation analysis to
optimization of the injection parameters of binary-compound flooding systems in the 552 high-watercut reservoir of
Xinjiang oilfield. The tNavigator software was used to study the impact of the parameters including polymer
concentration, surfactant concentration, slug size, and injection rate on the increase of the recovery rate. The results
show that when the concentration of polymer solution is 1000 mg/L, the surfactant content is 0.3%, the slug size is 0.5
PV, and the injection rate is 0.1 PV, the estimated efficiency of the binary-composite flooding system

is 18.6 times higher than that of the water flooding.

Keywords: binary composite flooding, numerical simulation, injection parameters, recovery.
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Analysis of the Origin of Calcite Cements and Fluid Sources

in Limestone Formations Based on Petrology and Geochemical Data

In this paper, the authors have summarized and analyzed the petrology and isotope and trace element characteristics
of host rocks and calcite cements in the Yingshan and Yijianfang formations of Lower-Middle Ordovician in the
Shunbei area of the Tarim Basin. The result successfully reveals four types of limestones and four types of calcite
cements, such as the sparry grainstone (SG), the microcrystalline grainstone (MG), the micrite (MC), the silicified
limestone (SL), the calcite coexisting with silicon in SL (C1), the calcite which develops in fractures or between the

broken siliceous breccias (C2), the calcite which fills between the broken particles (C3), and the calcite filling the



fractures of all the host rocks and cements (C4). The high U/Th and Sr/Ba ratios of all the calcite cements indicate
that the fluids that formed them were of comparatively higher salinity in burial environments, and the differentiation
of their Sr-isotopes, Fe, and Mn contents clearly shows two types of diagenetic fluids: the fluid forming C2 and C3 is
the inherited seawater closely related to the host rocks, and the fluid forming C1 and C4 is the silica-rich
hydrothermal fluid from the lower strata and flowed through the possible clastic strata.

Keywords: petrology, isotopes, trace elements contents, calcite cements, Yingshan and Yijianfang Formation,

Shunbei area, Tarim Basin.
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Analysis of China’s Oil Trade Pattern and Structural Security Assessment from 2017 to 2021

Oil is an important strategic resource of the country, and the oil trade structure is related to national oil security. In
this paper, based on the data of China’s oil import trade from 2017 to 2021, using the methods of import
concentration, the Shannon entropy index, and quantitative evaluation of trade structure, the authors analyze the
import pattern and the trade structure security of 7 oil varieties, including crude oil, vehicle gasoline, aviation
gasoline, naphtha, aviation kerosene, No. 5-7 fuel oil, unburned petroleum coke, and petroleum asphalt. The research
shows that the trend of the large-scale and diversified import patterns of China’s oil import is obvious, and the main
importing countries of various oil varieties are relatively stable. The structural security of crude oil is the highest, and
the import structure is a medium and highly-centralized oligopoly. The import structure of other oil varieties belongs
to a highly-centralized or very highly-centralized oligopoly. The security of the import structure of China’s oil
varieties is low and shows a downward trend. As shown by the early warning calculations of the trade structure,
increasing the number and transaction proportion of the trading partners in the collaborative growth zone and
reducing the number and transaction proportion of the trading partners in reverse inhibition zone, we can optimize
the oil varieties import structure of China.

Keywords: oil trade, pattern security, assessment, import.
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Development and Performance of Urea—Formaldehyde Resin/Montmorillonite Intercalation

Composite Horizontal Well Plugging Agent

Accurate identification of the water outlet point after a horizontal well has produced water is difficult, resulting in

difficulty in blocking water. This article proposes improved water plugging technology for general plugging of the



wellbore. In this technology, the organic polymer UF and the inorganic rigid reinforced particle MMT are combined
to obtain composite at the nanometer scale for a horizontal well plugging. FIRT, XRD, TG-DSC, SEM, and other
methods are used to characterize the structure of intercalated composite materials. The results show the successful
MMT modification and pre-polymer synthesis reaction. The performance of the composite plugging agent is evaluated
by a rotating rheometer, mechanical experiment, and plugging experiment. The initial viscosity of the plugging agent
in a rheological test is 28.81 mPa:s, which shows that the plugging agent has good injectability and is not affected by
shear. The solidified strength of the plugging agent material is 11.45 MPa, which meets the plugging requirements. In
the core physical simulation experiment, the breakthrough pressure gradient reaches 86 MPa/m, indicating that the
plugging strength of the plugging agent is high, the plugging rate is still more than 90% after 40 hours of water
scouring, and the erosion resistance is strong. Compared with other plugging agents, UF-OMMT plugging agent has
better thermal stability. Hence, the developed plugging agent has good application prospects.

Keywords: horizontal well, montmorillonite, urea resin, general blocking.
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Study on the Preparation and System of Desulfonated Anti-High Temperature Fluid Loss Agent

In this study, a desulfonated hybrid organic/inorganic fluid loss agent resistant to high temperatures is synthesized by
using free-radical copolymerization. The fluid loss agent consists of the organic monomer acrylamide (AM),
N-vinylpyrrolidone (NVP), dimethyl diallyl ammonium chloride (DMDAAC), and the inorganic monomer KH570
modified by nano-silica (M-SiOz). A field emission transmission electron microscope, an infrared spectrometer, and a
thermogravimetric analyzer are used to examine the morphology and structure of the fluid loss agent. The results
show that the inorganic nanoparticles and organic polymers are successfully grafted, and the resulting “core-shell”
structure is connected by molecular chains. When 2% wt of the synthetic fluid loss additive E(AND-SiO2) is added to
the base slurry, the normal-pressure fluid loss (FLAPI) and high-temperature, high-pressure fluid loss (FLHTHP) of
the slurry are determined by the aging tests at 150, 160, 170, 180, 190, and 200°C for 16 hours. The results show that
when the temperature is 180°C, FLAPI is 6.4 mL, FLHTHP is 28 mL, and temperature resistance is good. The
biological toxicity and biodegradability tests show that the fluid loss control agent does not only effectively reduce the
fluid loss, but also easily degrades, making it an environmentally-friendly treatment agent.

Keywords: hesulfonation fluid loss agent, anti-high temperature fluid loss agent, water-based drilling fluid,
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Mechanism and Adaptability Evaluation of Well Soaking in Tight Reservoir



Tight oil reservoirs are characterized by low porosity, low permeability, small seepage channels (micro-nano-scale
pore development), and low pressure coefficient. The existing development technology can not solve the problems of
low output, fast decline, difficulty in replenishing energy, and low recovery ratio. In this paper, the T2 spectrum of
saturated oil samples is detected by NMR analyzer, and the spontaneous imbibition and pressurized imbibition
experiments are carried out with deuterium water. By scanning the T2 spectrum of nuclear magnetic resonance, the
peak value of T2 spectrum decreases with the imbibition process, which indicates that the oil in the core is gradually
imbibed, and the change trend of spontaneous imbibition quality is basically consistent with that of the spectral area.
The experimental results show that the effects of soaking wells on the oil recovery of different wells are obviously
different. There are many factors that affect the effect of well soaking, including porosity, permeability, mineral
composition, and so on, which together affect the final effect of the well soaking. From the experimental results, the
clay minerals in the core, especially the illite-montmorillonite mixed layer, have an obvious influence on the
imbibition rate. The higher the content of the illite-montmorillonite mixed layer, the faster the imbibition rate. This
study is of great significance for the development of the tight oil.

Keywords: tight oil reservoirs, imbibition rate, well soaking, spontaneous imbibition.
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Study on the Velocity of the Temporary Plugging Agent

along Wellbore in a Fracturing Operation

In this study, considering the factors of gravity, buoyancy, drag force, inertia force, and so on, the migration
movement model of the temporary plugging agent is established. The migration trajectory of the temporary plugging
agent can be directly obtained by using the four-order Runge-Kutta method and by the input of the initial conditions.
With the help of programming language, the model is solved and a specific well example is taken as an example. The
results show that the acceleration of the temporary plugging agent increases with the increase of density at the initial
stage. When the temporary plugging agent accelerates to a certain speed, the resistance increases with the increase of
speed, the combined external force gradually decreases until the combined external force is 0, and the temporary
plugging agent keeps uniform motion. The migration velocity of the temporary plugging agent increases with the
increase in displacement. With increase in the well depth, the temporary plugging agent migrates from an inclined
section to a horizontal section. The migration speed of the temporary plugging agent can provide help for targeted
temporary plugging.

Keywords: targeted temporary plugging, temporary plugging agent, migration trajectory, wellbore, particle size

migration speed.
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Finite Element Analysis and Installation Optimization Design

of Negative Pressure Vibrating Screen Exciter

In this study, to focus on the problems of a negative pressure vibrating screen, a three-dimensional model of the
exciter and the screen is established by using the modeling software, and a finite element model of the screen is then
established by the ANSYS software. The analysis of the screen model is carried out to evaluate the natural frequencies
and vibration modes of the screen. Based on the analysis results, the constraints and the vibration conditions are
imposed on the screen, and the harmonic response analysis is performed. It is concluded that under the condition of
the same number of the vibration exciters, the effect of the screen filtration is improved by using the eight-shaped
arrangement of the vibrating rods, compared with the parallel arrangement.

Keywords: negative pressure vibrating screen; vibration exciter; screen; ANSYS simulation; model analysis.
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Finite Element Analysis and Application of a Chain Pumping Unit Frame

The rack is a key supporting part of a chain pumping unit. Its reliability and the service life directly affect the
performance of the pumping unit. Considering the working load status of the frame, the authors have applied the
SolidWorks software to develop a 3D model of a 600 broadband chain-reversing pumping unit. The ABAQUS
software is adopted to calculate and analyze structural strength of the frame and the stress and strain distribution
under the action of the suspension point load and the balance box load. Besides, the stress concentration and the
dangerous section position of the frame are obtained to verify the rationality of the closed frame structure. Moreover,
modal analysis of the frame is conducted to obtain the displacement response characteristics of the frame to different
frequency loads. The research results provide scientific guidance and reference for the optimized design and safe
exploitation of the frame. The application practices in the mineral field of the Shengli oil field in eastern China have
shown that the optimized chain oil-pumping machine has a reduced failure rate and an extended life span. Also, it
meets the working requirements of the long stroke and low-stroke times for heavy oil, high viscous oil, and low
osmotic depth wells. Besides, it provides a higher average load utilization than the beam oil pumping machine and
has low energy consumption in the development of high oil, high viscous oil, and low osmotic depth wells.

Keywords: chain pumping unit; frame; stress cloud map; modal analysis.
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Changes of Microorganism and Corrosion Tendency during Fracturing

of Flowback Fluid Recovery Wells of Shale Gas

The study is focused on understanding microbiological changes and the corrosion tendency in the fracturing wells
with a flowback fluid reuse during the exploration and production process in the Changning shale gas field, Sichuan.
High-throughput sequencing technology and electrochemical workstation were used to analyze the pre-fracturing
fluid, the flowback and produced water (FPW) at each stage of the production process of a single shale gas well in
Southern Sichuan. The fracturing fluid was prepared with the flowback fluid. The results showed that during
exploration and production, the dominant bacteria is Roseovarius (32.69%), and the others include Arcobacter,
Marinobacter, Marinobacterium, etc. The dominant archaea is Methanthermobacter (59.19%), and the others include
Methannolobus, Thermococcus, etc. The enrichment of the halophilic and halotolerant microorganisms is due to the
changes of the fluid salinity. Besides, the relative abundance of the sulfate reducing bacteria (SRB) which can be
identified as the cause of the microbiologically influenced corrosion (MIC) during the exploration and production
process first dropped sharply from 21% to below 1% and finally rose to 31%. It is worth noting that the corrosion
tendency shown by the electrochemical results is basically consistent with the change in abundance of SRB. This study
preliminarily reveals the changes of microorganisms in the exploration and production process of fracturing with the
flowback fluid, and provides new ideas for the prevention and control of corrosive microorganisms, protection against
pipe corrosion, and effective management of water resources.

Keywords: shale gas, reuse of the flowback fluid, high-throughput sequencing, electrochemistry, microbial diversity.

Cao Wenke!#*, Liu Wei?

1School of petroleum engineering, Changzhou University, Changzhou, China;

2College of petroleum engineering, China University of Petroleum, Beijing, China.

caowenk@hotmail.com

The Wellbore Stability Study in Bedding Shale Formation on the Condition of Plasticity

Horizontal drilling is an effective way to increase the capacity of shale formations. However, in the horizontal shale
drilling, the major difficulties are the problems of the wellbore stability and the well collapse prevention. In this
paper, a jointed-material model is adopted to simulate the strength anisotropy and the permeability anisotropy of the
bedding shale. The model is used to obtain the distribution of the plastic regions in the vicinity of the well under the
condition that the stress state matches the failure criterion. The shale permeability anisotropy also contributes to the
nonuniform propagation of pressure in the formation. The model is applied to study the wellbore stability law of a
shale gas well in the Longmaxi formation in Sichuan Basin, China. It is shown that the drilling fluid preferably
invades in the bedding plane, resulting in a higher pore pressure in the bedding plane than that in the adjusting
layers. The lower strength of the bedding shale weak planes could create four plastic shear failure locations around

the wellbore. This tendency is different from the normal dog-ear-shaped breakout. The study also shows that the



sealing performance of the drilling fluid plays an important role in maintaining the wellbore stability. If the wellbore
wall is perfectly penetrated, the increased mud weight will enlarge the plastic zone area around the well and increase
the drilling risks.

Keywords: wellbore stability, bedding shale, collapse, sealing performance.
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Research on the Measurement of Ship’s Tank Capacity Based on the Monte Carlo Method

Focusing on the problems of large workload, long time consumption, and high manual involvement on the current
methods of the ship’s tank capacity measurement, in this study, a Monte Carlo method is applied to measure the ship’s
tank capacity. The established method realizes the measurement of the tank capacity by arranging the sensing points,
conducting a subsequent Monte Carlo test, and performing the error compensation. The results show that when the
Monte Carlo method is used to measure the capacity of the tank, in the case when the lower part of the tank is
irregular and the upper part is regular, the absolute error of the measurement result is within £0.1 m?, and the
relative error convergence value is less than 0.1%. The relationship between the absolute error of the measurement
result and the hight before error compensation is presented in a form of a Boltzmann curve.

Keywords: ship’s tank, capacity, Monte Carlo method, Boltzmann curve.
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Study on Factors of the Fracture Width in Tight Sandstone

Based on the material balance principle, the fluid mechanics theory, the theory of elastic mechanics, and the fracture
mechanics theory, the authors have established a model of a quasi three-dimensional crack extension of the artificial
interlayer fracture, combined with the boundary conditions and the initial conditions. Based on the analysis and the
solution of the established quasi three dimensional crack extension model, the simultaneous equation of continuity, the
pressure drop equation, the equation of the crack width, and the equation of the fracture height are obtained. The
analysis results show that the fracture height decreases with the increase in the sand content. When the proppant sinks
to the bottom of the fracture, the artificial plugging section is formed. The fracture height decreases with the increase
in the buoyancy agent content in the reservoir. With increase in the displacement, the fracture length tends to
increase. With increase in the Poisson’s ratio, the fracture length decreases.

Keywords: tight sandstone, fracture height, displacement, fracture length, fracture height.
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