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E. IO. Ceporoxosa’, IO. B. Koscesnukosa', A. A. Ilepmunosa®, JI. P. I'anukeeea’

'PT'Y medrr u raza (HUY) umenn U. M. T'yOkuna»

2Poccuiicknii 5koHOMUYecKHi yruBepcuTeT umenn 1. B. ITnexanosa

serdyukova.e@gubkin.ru

HccnenoBanne BO3MOKHOCTH NMPUMEHEHHUSI KATKOT0 0MOKOMIIOHEHTA

B MPOM3BOJICTBE TOBAPHOTO IN3€JIbHOT0 TOILINBA

B cmamve npeocmasneno onucanue memoouky KOMIAYHOUPOBAHUSA HEPMAHO20 OUZETLHO20 MONIUBA U PpaKyuu
180-240°C, nonyuennou us sH#cuoko2o0 6UONPOOYKMA RUPOAU3A PACIMUMENbHO20 Cbipbsi. Mccredosatvl (husuko-
Xumudeckue coUCMaa U 2pYnnosoli XuMu4eckull cCocmas Qpaxyuu pacmumeibHo2o npoucxodicoerus. Ilpueoosmcs
pe3yIvmamul QUIUKO-XUMUYECKUX CEBOUCME NOIYYEHHBIX cMecel OU3eNbHO20 MONAUBA. YcmaHnoeienvl 0onycmumble
KOHYeHmpayuu OUOKOMNOHEHMA NPU NPUSOMOGLEHUU CMECEe8bIX DUOOU3ETLHBIX MONIUSE.

KioueBblie cj10Ba: OMOIN3ENBHOE TOIUIMBO, IIUPOJIH3 PACTHUTEIBHOTO CHIPhS, CMECEBbIC OMOTOIIIHBA,

KUIKANH OMOKOMITOHEHT, HU3KOTEMITEpaTypHbIC CBOHCTBA.

DOI: 10.32935/0023-1169-2022-630-2-3-7

E. Yu. Serdyukova', Yu. V. Kozhevnikova', A. A. Perminova®, L. R. Galikeeva'

"National University of Oil and Gas «Gubkin University»

’Plekhanov Russian University of Economics

Possibility of Liquid Biocomponent Usage in the Production

of Commercial Diesel Fuel

The article presents a description of the technique for compounding petroleum diesel fuel and a fraction of 180-240°C
obtained from a liquid bioproduct of pyrolysis of plant materials. The physicochemical properties and group chemical
composition of the fraction of plant origin have been studied. The results of the physicochemical properties of the
resulting mixtures of diesel fuel are presented. Permissible concentrations of the biocomponent in the preparation of
mixed biodiesel fuels have been established.

Key words: biodiesel fuel, pyrolysis of plant raw materials, mixed biofuels, liquid biocomponent, low-temperature

properties.

K. A. Anexceee', C. M. Kupuuenxo', A. B. Paxos', P. A. I'aiihymounoe’, M. H. @apaxoé’,

A. I'. Jlanmes', A. H. Bonkoé’, H. E. Cennuxoé’, H. B. /leonesa®, A. A. lllenanos’

'000 «MBL] «Muxexumy», 1. Kazans,
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[puHIMIIBI CTAOWIM3ALNU COCTABA THAMKEJIOI0 BAKYYMHOI0 Ia30iis

IPU NPOM3BO/JCTBE TEXHOJOTHYECKHX MaceJI

Paspabomana u enedpena na npomvliunenHom npeonpusmuu yCmaHnoeKa bl0eNeHUs MANCEN020 8AKYYMHO20 230U
CMAOUTUZUPOBAHHO20 COCMABA U3 WUPOKOU DpaKyuu 8aKyYMHO20 2a30Uis npousgooumensrocmyvio 65 000 m 6 200.
IIpusedeno onucanue nPUHAMBIX MEXHUYECKUX PeUuleHUll, 8bI0PAHH020 000PY008aNUs U PE3VTbMambl IKCHIYAMAYUU

YCmaHo6KU. Boinonnenwi IKCnepumermabHhovle uccnedo8anus o 0mpa6omi<e MexXHO/I02UHYECKO20 pexrcuma



Ha 1a60pamopHol MoOenu peKmupuKayuoHHoU KOIOHHbL. B pacuemax npomuliiieHHOU KOJIOHHbL C HOBOU pe2yisapHOU
HACAOKOU NPUMEHSIACH paHee pa3padomanHas Mamemamuieckas Mooeib MHO2OKOMHOHEHMHOU peKmudurayuu, 2oe
cMech npedcmasiiemces 8 8ude nces0oouHaprot no paxyuam. Kpome smozo ucnonvsosanuce npocpammusie
naxkemvl npU NOMapenoyHom pacieme konouHul. Ocywecmener 6b160p 0OCHOBHO20 U BCHOMO2AMENLHO2O0
0060pY006aHUs NPOMBIULIEHHOU YCIMAHOBKU BAKYYMHOU NEPe2OHKU.

KioueBblie cj10Ba: BaKyyMHBIH ra30iiib, BAKYyMHas! peKTH(QUKAIHS,

MPOM3BOJCTBO Macell MATYUTeNeH, IPOSKTUPOBAaHNE TEXHOJIOTHUECKON YCTaHOBKHU.

DOI: 10.32935/0023-1169-2022-630-2-8-13

K. A. Alekseev', C. M. Kupuuenxo', A. V. Rakov', R. A. Gaifutdinov', M. I. Farakhov', A. G. Laptev',

A. N. Volkov?, I. E. Sennikov’, N. V. Ledneva?, A. A. Shchepalov’

'LLC EPC “Ingehim”, Kazan,

2JSC ORGKHIM Biochemical Holding Management Company, Nizhny Novgorod

An Approach to Stabilize the Composition of Heavy Vacuum Gas Oil

in the Production of Lubricating QOils

A heavy vacuum gas oil separation unit was developed and implemented at an industrial enterprise with a stabilized
composition. The technical solutions, the selected equipment and the results of the installation operation are
described. On a laboratory model of a distillation column, experiments were made to develop technological
conditions. In calculations of an industrial column with a new regular packing applied previously developed
mathematical model of multicomponent distillation. The mixture is represented as pseudo-binary in terms of fractions.
In addition, software packages for plate-by-plate calculation of the column. The selection of the main and auxiliary
equipment of the industrial vacuum distillation plant was carried out.

Key words: vacuum gas oil, vacuum distillation, production of emollient oils, design of a technological plant.

A. A. Bomun®?, A. B. Moxcaeg', P. 3. Bonoywesckui', 10. A. Xamzun', Il. A. Hukynsuun'?

'AO «BcepoccHicKuil HayIHO-UCCIIEN0BATENLCKUN HHCTUTYT 10 EPEpabOTKe HEPTH,

’PT'Y nedru v raza (HAY) umenu U. M. I'yOkuna

botinaa@vniinp.ru

BiinsiHie MOBepPXHOCTHOW KOHUEHTPALUH HUKEJISI HA AaKTHBHOCTD M CeJIEKTHBHOCTH copOeHTOB Ni/Zn0-AlO3
B PEAKUMOHHO-21COPOLIMOHHOM O0eccepuBaAHUM 0J1ePUHCOAEPKANIET0 ChIPbhA

Toxazamnsl npeumywecmaa npoyecca peakmusHotl adcopoyuu 01s yibmpaziybokozo obeccepusanusi beH3una
Kamanumu4ecko2o KpeKunea u Opyaux yeneeo0opoonsix gpaxyui. [nsa ucciedosanus enusnus NOGEPXHOCMHOU
KOHYEeHmMpayuu HUKes Ha aKMUGHOCMb U CeNeKMUEHOCMb Npoyecca peakmueHou adcopoyuu Ovll CUHME3UPOSaH psio
aocopoyuonno-kamanumuyeckux cucmem Ni/ZnO-Al203 ¢ pasnuunviv codepoicanuem HUKeIs. Ycmanoseneno, ymo Ha
amane xemocopbyuu npu memnepamype 400 °C, oaenenuu 0,5 MIla u maccosoii ckopocmu nodauu coipba 5,2 v’
Koneepcus muogena ysenuuueaemces 00 94,8% ¢ pocmom noeepxHocmuoll KOHyeHmpayuu Hukes 00 8 am/mm’.
O0HaKo MaKkCcUMAanbHoe 3Hauenue CeleKMUBHO20 haKxmopa 2uopooecyib@ypusayuu/2uopuposanus 00cmueaemcs s

adcopbyuonno-kamanumuueckot cucmemol Ni/ZnO-A1:03 ¢ nosepxnocmuoii konyenmpayueti Hukeis 6 am/um’.



KuroueBble cjioBa: peakTHBHAsK ICOPOLIMs, CEICKTUBHOE 00eccepuBaHue,
aJICOPOIIMOHHO-KaTATUTUIECKUE CUCTEMBI, TIOBEPXHOCTHAS KOHIICHTPAITHSL.

DOI: 10.32935/0023-1169-2022-630-2-14-20

A. A. Botin'?, A. V. Mozjaev', R. E. Boldushevsky', Yu. A. Khamzin', P. A. Nikulshin'?

'All-Russia Research Institute of Oil Refining

*National University of Oil and Gas «Gubkin University»

Study of The Nickel Surface Concentration Influence on the Activity

and Selectivity of Ni/ZnO-Al:Os Sorbents in Reactive-Adsorption Desulfurization

of Olefin-Containing Feedstock

The advantages of the reactive adsorption process for ultra-deep desulfurization of FCC gasoline and other
hydrocarbon fractions are shown. To study the influence of the surface concentration of nickel on the reactive
adsorption activity and selectivity, several Ni/ZnO-Al:0;3 adsorption-catalytic systems with different nickel contents
were synthesized. It has been established that at the chemisorption stage at a temperature of 400°C, a pressure of 0.5
MPa, and an weight hourly space velocity of 5.2 h™! the thiophene conversion increases to 94.8% with a nickel surface
concentration increase to 8 at/nm’. However, the maximum value of the hydrodesulfurization/hydrogenation
selectivity factor is achieved for the Ni/ZnO-Al:0s adsorption-catalytic system with a nickel surface concentration

of 6 at/nm’.

Key words: reactive adsorption, selective desulfurization, adsorptive-catalytic systems, surface concentration.

E. I'. Mouceesa', A. C. Hnomenckuii', K. A. Muwazun’, C. M. Ilemposé’, A. H. Jlaxoea’, H. IO. Bawukupuyesa’
'Kazanckuit HallMOHAIIBHBIIA MCCIIEI0BATENBCKUI TEXHOIOTHYECKHUI YHUBEPCHUTET,

*Kasanckuii (IIpuBOIDKCKUit) (henepanbHblii YHUBEPCUTET

moiseevae@fnnh.ru

CuHTe3 M HCCIeI0BaHUE HUKEIb-ATIOMHHUEBBIX OKCHIHBIX KAaTAJIN3aTOPOB

Ha yIJIepOIHOM HOCHTeJIe

B pabome uccredosanvl 0bpazyvl kamaiuzamopos, nonyuentbvie UMNPecHUPOBAHUeM akmueHozo yais okcuoamu NiO
u ALOs. Ilokazano, umo ygenuuenue COOMHOUWEHUS KAMUOHO8 HUKesL U ATIOMUHUSL 8 RPONUMOYHOM pacmeope ¢ 2.1
0o 3:1 sedem K ymeHbUIEHUIO CpeOHe20 duamempa nop U y8eaudenuio niowaou yoeibHol NOBePXHOCIU AKMUBHO20
yens 6 1,5 paza. Haubonvwetl niowadwvio nop ouamempom 10-200 um obradaiom axmuehvie yeuu,
UMNPEecHUPOBAHHbBIE OKCUOAMU HUKELS U ATIOMUHUSL ¢ COOMHOUWEHUEeM KAMUOHO8 MEMAI08 8 NPONUMOYHOM
pacmeope 3:1, npokanennvle 6 moke 6000pooa. Tepmoobpabomka HUKEIb-ATIOMUHUEEBIX OKCUOHBIX KAMATUZAMOPO8
Ha yenepoonom Hocumeine npu memnepamype 450°C 6 moke 6000poda npusooum K yeeauueHuro pazmepa nop u
CHUDICEHUIO NA0WAa0U YOernbHoU nogepxHocmu. Mexanuyeckas akmusayusi OKCUOHbIX KAMAIU3AMOPO8 HA YeiepoOHOM
Hocumerne Yibmpa3z8yKo8biM 8030€liCeUeM yeeauiusaem niowadsb GHelHell N0GEPXHOCMU Yacmuy 6 boee Yem 08a
pasa.

KioueBble c10Ba: aKTUBHBIC YIIIH, OKCHJ HUKEIS, OKCU TIOMUHHSA, YIeTIbHAas IOBEPXHOCTD,

pasMepsl Op, MEKPOCKOTIHS, PEHTTCHOCTPYKTYPHBIA aHATIN3, TEPMUYCCKUI aHAIU3.

DOI: 10.32935/0023-1169-2022-630-2-21-26



E. G. Moiseeva', A. S. Ilmensky', K. A. Mishagin', S. M. Petrov', A. I. Lakhova’, N. Yu. Bashkirtseva'

'Kazan National Research Technological University,

?Kazan (Volga Region) Federal University

Synthesis and Study of Carbon-Supported Nickel-Aluminum Oxide Catalysts

Activated carbons, which have a highly developed specific surface area and large pore sizes, have recently been
increasingly considered as economically available carriers of catalytic systems for deep processing of heavy
hydrocarbon feedstock. In this work, samples of catalysts obtained by impregnation of active carbon with oxides of
NiO and Al:Os were studied. It is shown that an increase in the ratio of metal cations Ni/Al in the impregnating
solution from 2:1 to 3:1 leads to a decrease in the average pore diameter and an increase in the specific surface area
of activated carbon by 1.5 times. Activated carbons impregnated with Ni/Al metal oxides with a ratio of metal cations
in an impregnating solution of 3:1, calcined in a stream of hydrogen, have the largest pore area with a diameter of
10-200 nm. Heat treatment of Ni-Al oxide catalysts on a carbon carrier at a temperature of 450°C in a hydrogen flow
leads to an increase in the pore size and a decrease in the specific surface area. Mechanical activation of oxide
catalysts on a carbon carrier by ultrasonic action increases the area of the outer surface of the particles by more than
two times.

Key words: active carbons, nickel oxides, aluminum oxides, specific surface area, pore sizes, microscopy,

X-ray diffraction analysis, thermal analysis.

A. H. Jlaxoead', C. M. Ilempoé’

'Kazanckuii (IpuBoinkckuil) GenepanbHblii YHHBEPCHUTET,

’Ka3aHCKuii HaMOHAIBHBIA HCCIIE0BATENBCKUIM TEXHOIOTMYECKUI YHUBEPCUTET

1fm59@mail.ru

Bausinue ruipoTepMaIbHbIX (UIIOHA0B HA COCTAB THKeJIbIX He(Tel

B pabome uccredosanvl 3axonomeprnocmu npeodpazoeanus cocmasa msdicenvlx Heghmetl ¢ pa3HbIM 2eHOMUNOM NPU
83aumooeticmeuu ¢ 2uopomepmanrvHom gaioudom npu memnepamype 310 °C u oasnenuu 50 MIla. Ilpu
2u0pomepmManLHOM 6030€licmeuu 6 cocmase maxceiol negpmu muna A' cnudicaemes cooepaicanue HaACbIUEHHbIX
Y271e6000p0008 U AIKAHO8 JUHEUHO020 CIMPOEHUS, YBeIUYUBAEMCS COOEPIHCANHUE APOMAMULECKUX Y2l1e8000P0008 U
emon. Ilpu 2udpomepmanvrom 6o3deticmeuu Ha msaxicenyio negpmos muna b ¢ ee cocmaee cruscaemes Konuuecmeo
apomMamuyecKux y2i1e8000po0os, Y8eIuiuBaemcs co0epicanue ac@aibmeHo8 u HACLIUEeHHbIX Y21e8000po0os. TTuk
MONEKYAAPHO-MACCOBO20 PACHPEOENeHUS H-ANKAHO8 CMEWAeMCs 8 HUSKOKUNAWYIO 001ACMb, CHUNCAEMCA
cooepaicanue U30AIKano8. Imo ceudemenbCcmayen 0 mom, 4mo cOCMas mAxNcelbix Heghmell e1usem Ha
OOMUHUPOBAHUE MeEX UNU UHbIX peaKyull, NPOMeKarowux 8 2u0pomepmaibHoMm garoude.

KioueBble cj10Ba: THAPOTEPMATIbHBIC TIPOIIECCHI, TshKenbie HeTH, SARA-aHanm3,

razoBas XpoMaTorpadus, TCOXUMHICCKIE KOIPDUTTUEHTEHI.

DOI: 10.32935/0023-1169-2022-630-2-27-30

A. I. Lakhova', S. M. Petrov’
'Kazan (Volga Region) Federal University,



’Kazan National Research Technological University

Effect of Hydrothermal Fluids on the Composition of Heavy Oils

The paper presents the results of comparative studies to identify the regularities in the transformation of the
composition of heavy oils of different genotypes during their interaction with hydrothermal fluid at a temperature of
310 °C and a pressure of 50 MPa. Under hydrothermal impact, the content of saturated hydrocarbons and linear
alkanes in the composition of heavy oil of type A’ decreases, and the content of aromatic hydrocarbons and resins
increases. During hydrothermal impact on heavy oil type B°, the amount of aromatic hydrocarbons in its composition
decreases, the content of asphaltenes and saturated hydrocarbons increases. The peak of the molecular weight
distribution of n-alkanes shifts to the low-boiling region, and the content of iso-alkanes decreases. This indicates that
the composition of heavy oils affects the dominance of certain reactions occurring in the hydrothermal fluid.

Key words: hydrothermal processes, heavy oils, SARA analysis, gas chromatography, geochemical coefficients.

B. I'. Kyuepoe'’, M. A. Cunun’

'PI'Y nedru u raza (HUY) umenn U. M. I'yGkuna,

?KoponeBckuii TexHonornueckuii yausepeuret, Ctokronsm, [lsernus

vladimir@flotten.se

TennoeMkocTh He(PTAHBIX CHCTEM NMPH BHICOKUX 1aBJIEHUSX

Ilpugeoenvt pesynrbmamol usmepenus yOeavbHoU 00beMHOU MeNni10eMKOCU Yemblpex 00pa3y08 HehmanblX CUcmem
npu usmenenuu oasnenus 0o 1 I'Tla npu komHamuol memnepamype ¢ noMowbio memooa Hazpemou numu. Iloxazano,
4Umo ¢ ysenuueHuem 0agieHus Y0eibHas 00beMHAs MeNI0eMKOCIb UCCIe008AHHBIX 00PA3YO08 TUHEUHO 803pacmaem
co cpeonum suavenuem 0,051 Mouc/(mw*-K) na 0,1 I'lla. Oounakoswiti memn pocma yoenvHol 06beMHO
MEenI0eMKOCmU HAOT00AACS 0I5l 8CeX UCCLeO08AHHBIX 0OPA3LOS.

KmioueBble cioBa: HedTH, yIeIbHAS 00bEeMHAs TEIIOEMKOCTh, BRICOKOE JTABJIICHHUE, METO]T HAarPEeTOH HUTH.

DOI: 10.32935/0023-1169-2022-630-2-31-33

V. G. Kutcherov'?, M. A. Silin’.

'Gubkin University,

’KTH Royal Institute of Technology (Stockholm)

Heat Capasity of Petroleum Systems at High Pressure

The heat capacity per unit volume cp of four petroleum samples were measured at pressure up to 1 GPa at room

temperature using the transient hot-wire method. It is shown that with increasing pressure cp of the samples

investigated increased linearly with an average value of 0.051 MJ/(m*-K) for every 0.1 GPa. The same growth rate of
cp was observed for all samples investigated.

Key words: heat capacity per unit volume, petroleum, high pressure, transient hot-wire method.

T. B. Yewkoea, A. /. Apvuuesa, T. A. Cazauenxo, P. C. Mun, M. A. Konsimog
WucturyT xumun Hedtu Cubupckoro otaenenns PAH

chtv12@mail.ru



CocTaB cepoCBA3aHHBIX CTPYKTYPHBIX (PparMeHTOB B acpajibTeHaxX Ma3yTa

TSKeJ10i He)TH U MPOAYKTAX ero TepMoJIn3a

C ucnonv308anuem Memooos cereKmugHol xumuyeckou oecmpyxyuu, MK-cnexmpockonuu u Xxpomamo-macc-
CheKmpomempuu npo8eoeHo CPasHUmebHoe UCCIe008aHIUe COCMABA CMPYKMYPHBIX (PPaAMeHmo8, C6A3AHHbIX Yepe3
CYNbPUOHBIE MOCIUKY 8 MOIEKYIAX ACPAIbMEHOBLIX KOMNOHEHNO8 MA3YMA MAXCEN0U Hedmu U nPOOYKMaAx e2o
MepMU4ecKo20 u mepMoKaAmaiumuiecko2o kpexutnea. Iloxasano, umo eosoelicmeue memnepamypbsl 8 NPUCymcmeuu
uHUYUUpYowux 006asok Ha ocHose geppocgep suepeemuneckux 301 npUBOOUm K 6oiee 21yO0KuUM usMeHeHUusM
CMPYKMypbl AcPanomenosbix KOMIOHEHMOB.

KawueBble ciioBa: Ma3yT TsokeI0d HedTH, acaabTeHbl, TEPMUUECKUE IIPOLIECCHI, CEPOCOACPIKAIINE CTPYKTYPBHI.
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The Composition of '"Sulfur-Bound" Structural Fragments in Asphaltene Molecules

of Heavy Oil Fuel Oil and Products of Its Thermolysis

Using the methods of selective chemical destruction, IR spectroscopy and chromatography - mass spectrometry, a
comparative study of the composition of structural fragments connected through sulfide bridges in the molecules of
asphaltene components of heavy oil fuel oil and products of its thermal and thermocatalytic cracking was carried out.
1t is shown that the effect of temperature in the presence of initiating additives based on ferrospheres of energy ash
leads to deeper changes in the structure of asphaltene components.

Key words: heavy oil fuel oil, asphaltenes, thermal processes, sulfur-containing structures.
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CucremMa KOHTPOJISI 3aKOKCOBAHHOCTH KaTaJIM3aTOPa rTUAPUPOBAaHNS alleTHJIeHAa

B 3TaH-3THJICHOBOH pakuun

Ilpouzeoocmeo ayemunena OKUCIUMENLHBIM NUPOIUZOM NPUPOOHO20 2A3A OCHOBAHO HA CIONCHOM XUMUKO-
mexHono2uieckom npoyecce. OOHUM U3 OCHOBHBIX IMANOE IMO20 NPOYECca AGNAEMCA SUOPUPOBAHUE 8 IMAH-
IMUNEHO080U pparkyuu 6 npucymcemeuu kamaiuzamopa. Kax u npu npomexanuy MHOSUX MEXHOI02UYECKUX NPOYECCO8
npu 2UOpUposarul ayemuiiena oopazyiomes noOOYHvle NPOOYKMbL peaKyuul, 8bi3bl8aroue 3aKOKCOBAHHOCHb
Kamanuszamopos u CHuUxcarowjue ux akmueHocms. B pabome npedcmasiena cucmema KOHmMpOsA 3aKOKCOBAHHOCMU
Kamanuzamopa, OCHOBAHHAS HA UCTIOIb308AHUY CUCHEMbL YCOBEPULEHCMBOBARHO20 YNPABICHUS U 2eHEMULEeCKO20
aneopumma. Mcnonv3o8anue npeoiazaemoli cucmemsbl KOHMPOIs NO360.J15em nepetmu om nianosoll peceHepayuu
Kamanuszamopa K e20 pe2eHepayuu no axmuyeckomy coOCmOosSHUI 3aKOKCO8AHHOCHIU.

KuroueBble cjioBa: CUCTEMBI YCOBEPIICHCTBOBaHHOTO yrpaiieHus (APC), reHeTuuecKuil aaropuTM,
THIPUPOBAHHE alleTHIIEHA, 3aKOKCOBAHHOCTH, STaH-3THIIEHOBAs (ppakius, aquabaTHaecKuii peakTop.
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Control System of Coking of the Catalyst for Hydrogening of Acetylene

in Ethane-Ethylene Fraction

The production of acetylene by the oxidative pyrolysis of natural gas is based on a complex chemical-technological
process. One of the main stages of this process is the hydrogenation of acetylene in the ethane-ethylene fraction. To
increase the efficiency of the hydrogenation process, catalysts are used in the reactors. As in the course of many
technological processes, hydrogenation produces by-products of the reaction, which cause coking of the catalysts and
reduce their activity. The article presents a catalyst coke control system based on the use of an advanced control
system (APC) and a genetic algorithm. The use of the proposed control system makes it possible to switch from the
planned catalyst regeneration to its regeneration based on the actual state of coking.

Key words: advanced control system (APC), genetic algorithm, acetylene hydrogenation, coking,

ethane-ethylene fraction, adiabatic reactor.
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Pa3paboTka 3kon0rnyecku 6e30MaCHOr0 KUCJIOTHOIO COCTABA JJIs1 00pa00TKH BbICOKOTEMIIEPATYPHBIX
reoTepMaibHbIX KAPOOHATHBIX KOJIJIEKTOPOB

B pabome paccmampusaemcs pazpadbomxa sxonocuyecku 6€30nacHoll KUCIOMHOU KOMRO3UYUUL

07151 06pAbOMKU BLICOKOMEMNEPATNYPHBIX KAPOOHAMHBIX KOLIeKMOpo8. OcoOEeHHOCMbI0 OAHHOU KUCIOMHOU
KOMNO3UYUU AGNAEMC S UCTIONB308AHUE @ COCMABE HEMOKCUUHOU U 8bICOKOMEMNEPAMYPHOU 2IUKOIe80U KUCTOMDbL C
9KON02UUECKU OE30NACHBIMU 00DABKAMU, YN0 Oelaem ee NPU20OHOU 015 06PaAdbOMKU 2e0MEPMATILHBIX CKEANCUH —
IKONOSUHECKU YUCTO20 UCMOYHUKA IHEPSULL.

KioueBblie ¢/10Ba: Te0TepMaAIbHBIC HCTOYHHKH, KAPOOHATHBINA KOJUIEKTOP, TIMKOJIEBAast KUCIIOTA,
MMOBEPXHOCTHO-aKTUBHOE BEIIECTBO, MHTHOUTOP KOPPO3UU, KICIOTHAS 00paboTKa.
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Development of Eco-Friendly Acid Composition for the Treatment

of High Temperature Geothermal Carbonate Reservoirs

This paper discusses the development of an environmentally friendly acid composition for the treatment

of high-temperature carbonate reservoirs. A feature of this acidic composition is the use of non-toxic and
high-temperature glycolic acid with environmentally friendly additives, which makes it suitable for treating

geothermal wells — an environmentally friendly source of energy.



Key words: geothermal springs, carbonate reservoir, glycolic acid, surfactant, corrosion inhibitor, acid treatment.
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7KuBoTHas 6moMacca Kak ChIpbe JJIs IPOM3BOICTBA MPOIYKTOB

OCHOBHOT0 OPraHUYECKOT0 CHHTE3a

B 0630pe paccmompena buomacca acugomuo2o npoucxoxcoens Kaxk NOmeHyuaibHoe 80300H08IAEMOe Cblpbe
0ns nonyuenus CO2-HelmpanbHo20 MONAUBA, He OKAZLIBAIOWe20 GIUsHUe HA OALAHC Y2leKUCI020 2a3a 8 ammocepe.
Oyenka xapakmepucmux HCUGOMHBIX OUOMACC NO360IUNM ONPEOEUNb HOMEHYUAT UX UHMESPUPOBAHUS

6 cogpemennbie npoyeccyl Hepmexumuu u ouoxumuu. B pabome onucanvl 0CHOBHbIE XapPAKMEPUCMUKY OHUOMACC
HCUBOMHO20 NPOUCXONCOEHUS, UX CIPYKMYPHbIE U dNeMenmHuble cocmasyl. [Ipogedena oyenka Koauvecmsa

U IHeP2eMUYeCcKOll YeHHOCMU OMOEIbHBIX BUO0E.

KiroueBsble ciioBa: 6momMacca, ®uBOTHasi Onomacca, BropuaHas Onomacca, CO2-HeHTpanbHOE TOTLTUBO,
OCHOBHOW OpPraHMYECKHI CHHTE3, SKOJIOTHYECKH YHCTOE TOTLTURO.
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Animal Biomass as a Raw Material for Obtaining Products

of Basic Organic Synthesis

The review considers biomass of animal origin as a potential renewable raw material for the production of
CO:z-neutral fuel, which does not affect the balance of carbon dioxide in the atmosphere. Evaluation of the
characteristics of animal biomasses will make it possible to determine the potential for their integration into modern
processes of petrochemistry and biochemistry. The paper describes the main characteristics of biomasses of animal
origin, their structural and elemental compositions. An assessment of the quantity and energy value of certain species
has been carried out.

Key words: biomass, animal biomass, secondary biomass, COz-neutral fuel, basic organic synthesis, ecofriendly

fuel.
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Byayumiee poccuiickoii resimeBoii npoMpinieHHOCTH B BocTtounoii Cudupu, npo0JieMbl H IYyTH UX pPelleHus!
B cmamuve paccmompeno muposoe npouzsodcmeo u nompebuerue 2enusi. [Iposeden ananus u oyenen cnocoo

8bl0eNeHUsL 2eusl U3 NPUPOOHO20 2a3a. Buisenenvl u 00cyscoenvt nomenyuanbisie npodIeMvl pOCCULICKOL 2eUesoll



npomvlutiennocmu 8 Bocmournou Cubupu. Ilpednosicenvl eapuanmsl 00120CpoyH020 Xpanerus 2eaus. Paccmompena
npobiema mpancnopmuposku 2eaus ¢ Poccuu u nymu ee pewienus.

KiueBrble ciioBa: reinii, AMypCKuii ra3onepepadaThIBaIOMINI 3aBO, XpPaHEHHE TeIIHS,

MeMOpaHHBIE TEXHOJIOTHH, TPAHCIIOPTUPOBKA T'eJIUsl.
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The Future of Helium Industry in Eastern Siberia,

Problems and Solutions

The world production and consumption of helium are analyzed. Potential problems of the helium industry in Eastern
Siberia have been identified. Variants of long-term storage of helium are proposed. The problem of helium
transportation in Russia and the ways of its solution are considered.

Key words: helium, Amur gas processing plant, helium storage, membrane technologies, helium transportation.
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STUDY ON VIBRATION ENERGY CONVERSION EFFICIENCY

OF THE DRILL STRING ABSORPTION & HYDRAULIC SUPERCHARGING DEVICE

The vibration of a drill string can cause multiple hazards in the process of drilling operations. The conversion of
excessive vibration energy of the drill string into the rock breaking energy can provide the dual effect of reducing the
risks and improving the rock breaking efficiency of drilling. To address the task, a drill string absorption & hydraulic
supercharging device has been developed. However, the design and exploitation of the drill string absorption &
hydraulic supercharging device needs a comprehensive understanding of the characteristics of conversion of the drill
string’s vibration energy. Based on the drill string dynamics experimental device, a simulation test platform has been
developed to evaluate the efficiency of conversion of the vibration energy. The analysis of the test results is used to
evaluate the conversion characteristics of the vibration energy of the bottom hole drill string. The results show that
the energy conversion efficiency depends on the elastic stiffness and installation position of the drill string absorption
& hydraulic supercharging device, the overall rotational speed, and the WOB (weight on bit) of the conversion device.
With increase in the elastic stiffness, the conversion efficiency of the vibration energy first increases and then
decreases. The closer the installation position of the drill string absorption & hydraulic supercharging device is to the
bit, the better the conversion efficiency. With increase in the rotational speed, the conversion efficiency of the

vibration energy increases. With increase in the WOB, the conversion efficiency of the vibration energy first increases



and then decreases. The research results provide the background for the development and application of speed raising
tools based on conversion of the drill string vibration.
Keywords: drill string vibration, energy conversion and utilization, rock breaking efficiency; drilling parameters;

elastic stiffness.
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DEVELOPMENT AND APPLICATION OF A KIND

OF CHEMICALCEMENTING STRONG WALL AGENT

It is an important technical measure to solve the borehole wallinstability in mud shale formation to improve the
bearing capacity of borehole wall while drilling through the interaction between drilling fluid and formation. By using
the method of functionalization of polymer and introducing functional groups with strong adhesion and cementation
properties, a new type of chemical cementing strong wall agent SLGB-1 was developed, forming strong wall drilling
fluid technology. The solid wall performance was evaluated by lap shear strength test, core uniaxial compression test
and scanning electron microscope analysis. The results show that SLGB-1 adsorbed on the rock surface can improve
the shear strength of rock sample in water and enhance the compressive strength of rock sample after soaking, and the
performance of SLGB-1 is significantly better than the existing borehole wall stabilizer. The strong solid wall drilling
fluid can cement the loose minerals in the micro-pores and micro-cracks of rock samples, effectively consolidate and
plug them, so as to enhance the mechanical stability of rock while drilling. Two Wells were field tested with the
rigid-wall drilling fluid technology. The test sections were regular in well diameter, and well diameter enlargement
rate was low (< 10%), which was significantly lower than that of the offset Wells.

Keywords: mud shale, strong wall agent, chemical wall fixation, while drilling, performance evaluation method.
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Study on Fracture Development Characteristics of Low Permeability Qilfield and Its Influence

on Horizontal Well Pattern Deployment

In order to study the influence of natural fracture and artificial fracture on reservoir well pattern deployment and

development, Chang 6 fractured reservoir in Tang 9 oilfield is taken as the research object, through core, microscopic



slice and microseismic artificial fracture monitoring, the development characteristics of natural fractures and
artificial fractures in the reservoir are studied, and the production conditions of horizontal wells and fractures in
different directions are analyzed. It is found that the natural fractures in the core of Chang 6 reservoir in Tang 9
oilfield are well developed, the occurrence is mainly high-angle oblique fractures or vertical fractures, the fractures
with dip angle more than 70 degrees account for the majority, the surface density of micro-fractures is generally 0.1—
0.3 cm/cm?, the average 0.2 cm/ strip cm’ is about 108 m, which is much longer than the distribution length of natural
fractures. The initial annual decline of the parallel fracture direction of the oil well is 28%, and the annual decline of
the vertical fracture direction is 42%. It is considered that the development effect of the parallel fracture direction of
the horizontal section is better, mainly because the horizontal section is in the process of fracturing production. The
influence of fracture on production is much greater than that of the original fracture direction of the reservoir. This is
different from the understanding of well pattern deployment in conventional fractured reservoirs, and the result has
practical guiding significance for the development of similar reservoirs.

Keywords: low permeability oil field, fracture characteristics, horizontal well, well pattern deployment.
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Analysis on Fracture Mechanism and Overflow Gas Production Law

of High Pressure Fractured Gas Reservoir

Taking the fractured gas constant volume body as the research unit, considering the boundary conditions such as the
height of the constant volume body, the cross-sectional area of the constant volume body, the initial formation
pressure, the initial bottom hole pressure and the initial overflow, a mathematical model of the average pressure of
the fractured formation of the constant volume body varying with the overflow time is proposed; With the help of
programming language, the model is solved. Taking well ST1 as an example, the results show that with the increase of
fracture dip angle, the fracture width increases and the fracture permeability also increases; The permeability of
fractured gas reservoir is most affected by matrix stress, followed by dip angle and fracture spacing. With the constant
volume overflow, the overflow flow decreases rapidly in the initial stage, and then remains stable for a long time until
it decreases again in the end; With the increase of throttle back pressure and gas influx, the annular gas holdup
increases. The mathematical model of average pressure of fractured formation with constant volume can calculate the
change value of average pressure with time, and can guide the design of kill fluid density and the loading of
backpressure target value in the process of circulating exhaust.

Keywords: high pressure gas reservoir, fracture, fracture width, overflow, formation pressure.
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FORMATION DAMAGE AND PROTECTION TECHNOLOGY

FOR MEDIUM-LOW PERMEABILITY RESERVOIR IN LATE DEVELOPMENT STAGE

The first member of Dongying formation is the main production reservoir of Nanpu 1-5 block in Jidong Oilfield
located in northern Bohai Bay Basin, China. The formation was put into development as early as 2005, and it has
entered late development stage. Formation characteristics changed constantly during the development by
waterflooding, formation damage mechanisms were not well understood, which resulted in the incompatibility of
formation protection technology with the reservoir so that further formation damage happened. For

wells newly putted into production, significantly lower production was obtained than the expected for years. Based on
the measurement and comparison of formation characteristic, remaining oil distribution and damage mechanisms in
early and late development stage, formation protection drilling fluid are conducted and optimized. The reservoir
analysis results show that with constant development, pore-throat sizes decrease, heterogeneity intensify, and
remaining oil is mostly trapped in the the low permeability strip, where water block damage rate is 10—29%, solid
damage rate is about 10%, and the damage rate of liquid sensitivity is 5—10%. The synergy of broad-spectrum
film-forming plugging and water blocking prevention was utilized to optimize formation protection drilling fluid
system, the recovery value of the intercepted permeability recovered to more than 92%. Field application of the
system on 17 wells showed an excellent formation protection effect, which meet the urgent formation protection needs
of the late development of Nanpu 1-5 block. The technological ideas can be a valuable reference for other similar
reservoir in China and around the world.

Keywords: waterflooding development, late development stage, remaining oil distribution, formation damage

mechanism, formation protection drilling fluid.
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EFFECTS OF MAGNETIC FIELDS ON COMBUSTION AND EXPLOSION

Magnetic fields affects chemical reactions through acting on irons, electriferous groups and magnetic particles. Gas
combustion and explosion are a chain reaction process of free radicals, which are paramagnetic species. Magnetic
fields can affect gas combustion and explosion by acting on the key species, free radicals, of chain reaction. Magnetic
fields has great potential in the field of energy and combustion. The effects of magnetic fields on combustion and
explosion are reviewed from three aspects : flame characteristics, engine performance and emission, and explosion
intensity. Theory, in a general sense, and theoretical methods development have a role. The theory of magnetic fields
acting on free radicals is summarized. Free radicals are affected by gradient magnetic force, magnetic force, gravity
and buoyancy. Free radicals are subjected to gradient magnetic force, magnetophoresis force, gravity and buoyancy
in the magnetic fields. We discuss in this review all these topics in some detail with an emphasis on issues and
methods. Even so, our review is selective, rather than comprehensive, out of necessity.

Keywords: magnetic fields, combustion and explosion, free radicals, gradient magnetic force.
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AN ONLINE PIECEWISE LINEAR REPRESENTATION METHOD

FOR HYDRAULIC FRACTURING TIME SERIES

Characteristic problems of data collection in the process of fracturing operations are due to high frequency of data
collection and complex downhole operating environment. In order to compensate noise and fluctuations in the
fracturing data, we propose to apply an online piecewise linear representation method for hydraulic fracturing time
series to re-describe the original sequence. First, the unique engineering characteristics of start and stop sanding in
fracturing scenarios are combined, integrating the fitting errors to segment the sliding window, second, a mechanism
of online optimization of the fitting form is proposed for adjacent fitting line segments with similar trends. When
optimization is performed, the degree of optimization is calculated using the trend factor and the vertical distance
factor. Finally, the original series is replaced by the fitted line segment. Based on actual fracturing data, we
experimentally compare a proposed method with a variety of benchmark methods. The results show that thy developed
method can retain important information of the original sequence to the greatest extent while coarse-graining the
original sequence. Applying the linear representation method of the fracturing data, the computing time of the
upper-level task can be further reduced and the task performance improved.

Keywords: time series, hydraulic fracturing, piecewise linear representation, data denoising.
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MOLECULAR SIMULATION OF HYDRATION CHARACTERISTICS OF MONTMORILLONITE UNDER
POTASSIUM SALT INHIBITOR

The hydration of the shale is an important factors to the stability of borehole wall, and montmorillonite as the main
component of the shale, its hydration inhibition mechanism is of great significance to maintain the stability of
borehole wall of the shale. In this paper, molecular simulation software Material Studio is used to study the inhibition
mechanism of potassium salt hydration inhibitors from a microscopic perspective. The results show that under the
same conditions, montmorillonite has the smallest layer spacing, the largest diffusion coefficient, the smallest
coordination number and the best inhibitory effect. On the whole, the parameters of potassium nitrate are significantly
higher than potassium silicate and potassium carbonate; Hydration degree is low, potassium chloride inhibitor on the
mechanical parameters of montmorillonite increase degree is one of the biggest, followed by potassium nitrate,
potassium carbonate and potassium silicate; The effect of potassium formate on the mechanical strength of
montmorillonite was similar to that of potassium chloride at higher hydration degree. Therefore, different hydration
inhibitors should be selected for different hydration degrees.

Key words: borehole wall stability, hydration expansion, molecular simulation, inhibitors.
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MOLECULAR DYNAMICS SIMULATION OF CO; HYDRATE GROWTH AND INTERMOLECULAR
WEAK INTERACTION ANALYSIS

The growth of carbon dioxide (CO;) hydrate in CO; aqueous solution (box A), and in CO; aqueous solution with
structure I (sI) CO; hydrate cell as seed (box B) under the same conditions of 275 K and 10 MPa, were simulated
respectively. The total simulation time is 5000 ns. The nucleation process is very slow, so it is difficult to observe CO;
hydrate growth in box A without CO; hydrate seed, CO; just accumulates to form bubbles, while H>O still remains
liquid, the F4 order parameter remains about -0.1. By contrast, beautiful CO; hydrate in box B grows rapidly, CO; is
trapped in the cages formed by H>O molecules, F'4 rises from 0.12 to 0.7 due to the formation of sl hydrate. The
density of CO> hydrate in box B is as high as 1.25 g/cm’, higher than that of seawater, which is beneficial to its
permanent sealing on the seabed. In box B, in accordance with the independent gradient model based on Hirshfeld
partition (IGMH) analysis, a H>O molecule forms four hydrogen bonds with surrounding H>O molecules, CO; only
has van der Waals interaction with surrounding water cages. In the actual large-scale CO; storage process,
especially for the rapid storage of CO:in the form of hydrate, it is strongly recommended to pre-add CO; hydrate
crystals into the solution to achieve the purpose of rapid growth of CO: hydrate.

Keywords: molecular dynamics, CO; hydrate, order parameter, IGMH.
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