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O. K. Kum, JI. /I. Boakoea, H. A. 3axkapuna

HNHcTHTyT TOTIMBA, KaTanu3a u daekTpoxuMud uM. J[. B. Cokomsckoro

kimolya82@mail.ru

Bausiaue TepMonapoBoii 00padoTKH HA aAKTHBHOCTH MIJIJIAPMPOBAHHOIQ KeJIE30M MOHTMOPHJLIJIOHHATA

B KPEKHHT€e BAKYYMHOT0 ra30iiis

Paccmompeno erusnue mepmonapogoii 06pabomky Ha AKMUSHOCTHS NULIAPUPOBAHHBIX HCENE30M
MOHMMOPUTIOHUMOB 8 KPEeKUH2e 8AKYYMHO20 2A30ULIA U USMEHEHUe UX PUIUKO-XUMUYECKUX XAPAKIMEPUCTIUK.
Ioxazano, umo mepmonapogas oopabomxa NPUBOOUM K YMEHbUEHUIO YOeTbHOU NOBEPXHOCMU, COOEPIHCAHUS HCene3d
U KpeMHUsl, a maxoice K YAPOUHeHu0 Kamanuzamopos. Ilocie mepmonapogoii 06pabomxu CHUNCAIOMCs bIX00bl
Oen3una u 2aza, a maxoice ymenvluaemcs Kougepcus coipvs. Koauwecmeso apomamuueckux yene6000po0os 6 6eH3unax
KpeKkunea 00 mepmonaposoi obpabomxu He npesviuiaem 24, 1%, codepocanue usonapagunos cocmasnsem 24,5%.
Ilocne mepmonapogoii 06pabomku y8eauyusaemcs apomMamu3ayus OeH3UHA U CHUICAENC COOepIHCaAHUe
napaguno-nagpmenosvix y2ne6000p0008. OCHOBHOU COCMABIAIOWel 24308 KpeKuHed sA6semcs 0yman-oymuieHos8as
@pakyus, codepacanue Komopoi 00 mepmonaposoii obpabomku cocmasisem oxono 40%

U ocmaemcs Heu3MeHHbIM nocjie 00pabomKiu.

KiroueBble cj10Ba: KaTAINTUIECKUN KPEKUHT, TepMoIiapoBas 00paboTKa, MAILTAPUPOBAHHBIE KEIIE30M

MOHTMOPUJIJIOHUTEI.

O. K. Kim, L. D. Volkova, N. A. Zakarina.

Institute of Fuel, Catalysis and Electrochemistry after D.V. Sokolsky

The Effect of Thermo-Steam Treatment on the Activity

of Iron- Pillared Montmorillonite in the Cracking of Vacuum Gas Oil

The effect of thermal steam treatment on the activity of iron-pillared in cracking of vacuum gas oil and on the change
of their physicochemical characteristics are considered. It was shown that steam treatment leads to a decrease of the
specific surface, the content of iron and silicon, and also to the strengthening of the catalysts. After steam treatment
yields of gasoline and gas are reduced, and also conversion of raw is reduced. The content of aromatic hydrocarbons
in gasolines of cracking before steam treatment does not exceed 24,1%, the content of isoparaffins is 24,5%. After
steam treatment aromatization of gasoline increases and the content of paraffin-naphthenic hydrocarbons decreases.
The main component of cracking gases is the butane-butylene fraction, the content of which is about 40% and it
remains unchanged after steam treatment.

Key words: catalytic cracking, thermo-steam treatment, iron- pillared montmorillonites.

A. A. Uyoaxos, B. /I. Cmotyenxo, I. O. 3acvinanos, B. B. Heoonuexo, B. A. Bunokypos

PT'Y medn u raza (HUY) umenun U. M. I'yOknHa

chudakov.yaroslav@gmail.com

Biinsinne pazMepa HAHOYACTHUI Py TEHUSI

HA aKTHBHOCTH KATAJIM3aTOPOB rHAPUPOBaHNs OeH301a

I100 s030eticmeuem MUKPOBOTHOBO20 0ONYHeHUsI CUHMEIUPOBAHBL HAHOUACTIUYbI PYMEHUsL PA3TULHO20 pazmepd,

HAHECEHHble HA npupoOHble aJqlroMocuIuUKammosle Haﬂompy6i<u. Hccnedosanvt kamanumuieckue ceolucmea NnoJly4€eHHblX



Mamepuanos 8 peakyuu 2UOPUPOBaHusi OEH3014 U U3YUEHO GIUSHUE PA3MEPO8 HAHOYACMUY PYNEHUS]
Ha aKMUBHOCTL CUHME3UPOBAHHBIX Kamaiuzamopos. Onpedenienvl KOH8ePCUU, IHePSUU AKMUGayUlU,
uacmoma 060pomo8 U KOHCMAHMbL CKOPOCMU PEaKyull.

KumioueBble cjioBa: rajuTyasuT, THIPUPOBaHNE OCH30J1a, PYTEHUH, HAHOYACTHUIIBL.

Ya. A. Chudakov, V. D. Stytsenko, G. O. Zasypalov, V. V. Nedolivko, V. A. Vinokurov.

Gubkin Russian State University of Oil and Gas

Effect of the Size of Ruthenium Nanoparticles on the Activity of Benzene Hydrogenation Catalysts

Under the influence of microwave radiation, ruthenium nanoparticles of various sizes are synthesized deposited on
natural aluminosilicate nanotubes. The catalytic properties of the obtained materials in the reaction of hydrogenation
of benzene were studied, and the effect of the sizes of ruthenium nanoparticles on the activity of the synthesized
catalysts was studied. Conversions, activation energies, speed, and reaction rate constants are determined.

Key words: halloysite, hydrogenation of benzene, ruthenium, nanoparticles.

P. I'. Xacanoes, T. B. Anywkuna

@unnan Y GpUMCKOro rocyJapcTBEHHOI0 HE(PTAHOrO TEXHUIECKOro yHUBepcuTeTa B I. Canasare
ugntu.khas@yandex.ru

HccaenoBanue npouecca pereHepauuy 3aKOKCOBAHHOIO 7KeJIe300KCHIHOI0 OrapKa

B pabome uzyuen npoyecc pecenepayuu 3aKOKCOBAHHO20 HCENE300KCUOHO20 02aAPKA, NPEONIONHCEHHO20 8 Kauecmee
ahpexmusno2o Konmakma (MenIoOHOCUmes) 8 npoyecce NUPOIU3A 1e2K020 Y2ie8000POOHO20 CbIPbS.

IIpogeodenul uccnedo8anus O OKUCIUMENbHOU peeHepayull 02apka Npu pasiuiHblx memMnepamypax.

Lano mamemamuueckoe onucanue npoyecca pe2enHepayuu 3aKOKCO8AHHO20 KOHMAKma (onpeoenenue 3a6Ucumocmu
cmeneHu evloicuea kokca om epemenu). Conocmasiena peaKxyuoHHas cnocoOHOCmyb 3aKOKCO8AHHO20 02apKa

6 npoyecce OKUCIEHUS KUCTOPOOOM 8030YXa ¢ OpyeumMu Kamanuzamopamu. JJonorHumensbHo nposeoensl Uccie008aHus.
OUHAMUYECKO20 USMEHEHUS MACCHL 3AKOKCOBAHHO20 02apKa No MemoouKe OUHAMUYECKOU MepMOSPaAsUMempuy Ha
Ooepusamozpaghe. Bviasnenvl 0cHogHble 3aKOHOMEPHOCMU NO USMEHEHUIO MACCbl KOHMAKMA om 8pemeHu,
memnepamypuvl U CKOpOCmu No0beMa MEMNEPamypul 8 X00€ e20 OKUCIEHUsS. KUCIOPOOOM 8030yxa. JJokasana
603MOJICHOCTb YUKIUYECKO20 UCTIONb306AHUS JICENIE300KCUOHO20 02apKa 6 Kauecmee menjioHoCumens npoyecca
MEePMOKOHMAKMHO20 NUPOIU3IA NYyMeM NPOGeOeHUs UbICKAHUL N0 MHO2OKPAMHOMY NOGHOPEHUI0 YUKAA
nuponus/pezenepayus. Boixo0bl yeneguix npoOyKkmoe npu 3mom ocmaromes Heu3MeHHbIMU.

KiroueBble c10Ba: TS pPMOKOHTAKTHBIN MUPOJIN3, TponiaHoBasi ppaxums, OyraHoBas Gpakius,

KOKC, pereHepanusi, AepuBaTorpad, skeJIe300KCHIHbIH Orapok, peaklMOHHas CIIOCOOHOCTb.

R. G. Khasanov, T. V. Alushkina.

Ufa State Petroleum Technical University, Branch of the University in the city of Salavat

Research of the Regeneration Process of the Cocked Iron Oxide Cinder

The process of regeneration of coked iron oxide cinder, proposed as an effective contact (heat carrier) in the process
of pyrolysis of light hydrocarbon raw materials, was studied in this work. Researches on oxidative regeneration of the

cinder at different temperatures have been carried out. A mathematical description of the process of regeneration of



the coked contact was given (determination of the dependence of the degree of coke burning on time). The reactionary
ability of the coked cinder in the process of air oxygen oxidation with other catalysts is compared. Additionally,
researches of the dynamic change of the mass of the coked cinder were performed using the method of dynamic
thermogravimetry on a derivatograph. The main regularities for changing the contact mass from time, temperature,
and rate of temperature rise during its oxidation with air oxygen are revealed. The possibility of cyclic use of iron
oxide cinder as a heat carrier of the thermocontact pyrolysis process is proved by conducting research on the
repeated repetition of the pyrolysis/regeneration cycle. The outputs of the target products remain unchanged.

Key words: thermal contact pyrolysis, propane fraction, butane fraction, coke, regeneration, derivatograph,

iron oxide cinder, reactionary ability.

E. A. bypos, JI. B. Heanosa, B. H. Kowenes, A. C. Copoxkuna

PI'Y nedru u raza (HUY) umenu 1. M. I'yOkunHa

burov.e@gubkin.ru

BiiMsiHMe rpynnoBoro yrijeBofi0poaHOI0 COCTABA IM3e/IbHbIX TOIIUB HA 3(P)PeKTUBHOCTD

AeiicTBHUS JeNPecCOPHBIX NPHUCAI0K

IIpogedeno cpasnumenvroe ucciedosanue HUIUKO-XUMULECKUX C8OUCME 9 pa3IuUHbIX 6A308bIX IEMHUX OU3ETbHBIX
monaue. Ha npumepe 08yx moniue, 061a0arouux cxoxHcumMu Qu3uKo-XuMu4ecKUMu cOUCMEAMU, PACCMOMPEHO
GIUAHUE 2PYNNOBO20 Y2Ne8000POOHO20 COCMABA HA UX HUZKOMeMnepamypHsie ceolicmea. Ilokasano, umo gusuxo-
Xumudeckue Xapaxmepucmuxky moniuea He AGIAI0mcs OnpedensioWumu, 8adceH e20 0emaru3upo8anHvlil 2pynnoeol
XUMUYECKUTl cOCMAg, OMpadiCcarwuli MOJIEeKYIsIpHO-MACCO80e pacnpeoesieHue H-aIKaHo8, COOMHOUEeHUe MOHO-, Ou- U
NONUYUKTUYECKUX APOMAMUYECKUX Y2lle8000P0008, UMO GNUAEM HA NPUEMUCIOCHb NPUCAOOK 6 MONIUGe.
Hccneoosanue npedenvroii memnepamypbvl gurompyemocmu (IIT®) u memnepamypel 3acmvléanus OAGHHbIX MONIUG 8
npUCymcmeuul 08yx 0enpeccopHbiX NPUcaodoK Ha OCHOBe CONOIUMEPOS IMULEHA C BUHUNAYEMAMOM NOKA3A0, Ymo
npucaoka 1 nposénsem boee yHugepcaibhvle CGOUCMEA 8 MONIUBAX, OMAUYAIOWUXCS NO 2PYNNOBOMY XUMULECKOMY
cocmasy, 8 mo epems kak npucaoka 2 s¢pgpexmusno cuudxcaem [T 6 monause ¢ MeHbUUM COOePIHCAHUEM
6bICOKONAAGKUX H-ANKAHOB, d 8 MONIUGE C NOBLIUUEHHBIM COOEPICAHUEM OAHHOU SPYNNblL Yelie6000P0008 NPOAAGIAem
NPaKmMu4ecku CpasHUMYIO ¢ npucaokoli 1 denpeccuio memnepamypbl 3aCMbl8AHUS.

KawueBble ci1oBa: qu3eabHOE TOIUIMBO, AETAIN3UPOBAaHHBINA I'PYIIIIOBON YTIJIEBOIOPOIHBIN COCTAB,

ACOPECCOPHBIC ITPUCAAKU, TTPEACTIbHAA TEMIICPpATypPa (bI/IJ'H:preMOCTI/I, TeMICpaTypa 3aCTbIBaHU.

E. A. Burov, L. V. Ivanova, V. N. Koshelev, A. S. Sorokina.

Gubkin Russian State University of Oil and Gas

Influence of a Group Hydrocarbon Composition of Diesel Fuels

on the Effectiveness of Depression Additives

A comparative study of the physicochemical properties of 9 different summer base diesel fuels was carried out. Using
two fuels with similar physicochemical properties as an example, the influence of group hydrocarbon composition on

their low-temperature properties is considered. It is shown that the physicochemical characteristics of the fuel are not
determinative, its detailed group chemical composition, which reflects the molecular mass distribution of n-alkanes,

the ratio of mono-, bi- and polycyclic aromatic hydrocarbons, which affects the injectivity of additives in the fuel, is



important. The study of the cold filter plugging point and the pour point of these fuels in the presence of two
depressant additives based on ethylene vinyl acetate copolymers showed that additive 1 exhibits more universal
properties in fuels that differ in group chemical composition, while additive 2 effectively reduces the cold filter
plugging point in fuels with a lower content of high-melting n-alkanes, and in fuels with a high content of this group
of hydrocarbons it exhibits a rate of depression comparable to additive 1.

Key words: diesel fuel, detailed group hydrocarbon composition, depressant additives, cold filter plugging point,

pour point.

II. B. Kyzamos, b. C. 2Kupnoes

Ounman Y GprUMCKOTo rocyJapcTBEHHOI0 HE(PTAHOTO TEXHUYECKOro yHuBepcuTeTa B r. CanaBare

kugpv@mail.ru

HccnenoBanne BIMAHUSA OT/I0KeHUS MUPOYIIepPoaa B MOPUCTOM CTPYKType

AKTHUBHBIX yrJjei

B oannoit pabome 6wvi1 ucciedosan npoyecc OmaoICeHUs NUPoy2iepood u3 naposoii (hasvl Ha NOBEPXHOCHU
pazauunblx akmugnwix yeneu: npomvtuaenuvix (CKT u AI'-3) u cneyuanvro npuecomosienuvix nymem 000aexu
2UOPOKCUNA KANUSL K KOMROZUYUU CANCU C HeQDMAHBIM NeKOM ¢ nociedyouell Kapoonusayueti u npomuiéxoll. Ilpoyecc
VNJIOMHEHUs. NPOBOOUNU NYymMeM NPONYCKAHUsL Napo8 DeH30/1a 8 MOKe a30ma uepe3 Haspemyr HABeCKy aKMUBHO20
yens. Ilonyuennvie moouguyuposanHvle 00pazybl UCCIEO08ATU MEMOOOM MONEKYIAPHBIX WYNOE, 05 4e20 UMepsiu
uzomepmuvl adcopoyuu b6enzona u mempaxiopmemana npu 20°C na 00Hux u mex sce obpasyax. Pezyriomamut
NOKA3ANU, YMO C yeenudenuem epemeru yniomuerus om 60 0o 450 mun eenununa npuseca ygeauuugaemcs om 3

00 15% 6 3asucumocmu om obpasya, a maxaice yseauuusaemcs oovem muxponop wupurou 0,4—0,6 Hm 0o senuuunsl
0,07—0,15 cm’/2. Honyuennvie maxum 06pazom MoOUGUYUPOBAHHbIE AKMUBHBLE Yl MO2YN OblMb UCNOIb3068AHbL

6 danvHetiuem 0718 NOJYHEeHUs YenepoOHbIX MOEKVIAPHBIX cum ¢ pazmepamu nop om 0,3 00 0,4 um.

KuioueBble cjioBa: aKTUBHBIA YTOJIb, aKTUBUPOBAHHBIN yTOJIb, YTIACPOIHOE MOJIEKYIIPHOE CUTO, ITUPOYTIECPOI.

P. V. Kugatova, B. S. Zhirnov.

Ufa State Petroleum Technical University, Branch of the University in the City of Salavat

The Study of the Influence of Pyrolitic Carbon Deposit

in the Porous Structure of Activated Carbons

In this study the process of pyrolitic carbon deposition from the vapor phase on the surface of various activated
carbons: industrial (SKT and AG-3) and specially prepared by adding KOH to the composition of carbon black with
petroleum pitch, followed by carbonization and washing has been studied. The deposition process was carried out by
passing benzene vapor in a stream of nitrogen through a sample of activated carbon heated to 800 °C. The obtained
modified samples were studied by the method of molecular probes, for which the adsorption isotherms of benzene and
carbon tetrachloride were measured at 20°C on the same samples. The results showed that with an increase in
deposition time from 60 to 450 minutes, the weight gain increases from 3 to 15% depending on the sample, and the
micropore volume also increases with a width of 0.4 — 0.6 nm to 0.07-0.15 cm3/g Thus obtained modified activated
carbons can be used in the future to obtain carbon molecular sieves with pore sizes from 0.3 to 0.4 nm.

Key words: activated carbon, carbon molecular sieve, pyrocarbon, carbon, vapour, deposition.



M. A. Cunun, JI. A. Mazaoosa, /1. @. /lagnemuwiuna, B. /I. Bracoea, T. H. IOuycos, K. K. Mep3nakoe

PT'Y nedn u raza (HUY) umenu U. M. I'yOknHa,

luchiad@mail.ru

Oco0enHocTu Mesk(a3HbIX ABJIEHHIT HA TPaAHUIIE YTJEBOIOPOIHBIX CHCTEM C KHCJIO0TAMHA

B cmamve paccmampusaiomes acnexmul nogedenus: Ha MesHchasHoll epanuye KUCIOm U Yeae000pOOHbIX CUCTEM
PA3IUYHOU cThenenu crodicHocmu. Xapaxmep a61enull Ha epanuye pazoend (haz oYyeHusacs no OaHHbIM MeNChHazno2o
HamsICeHUus, ONpeoelenHoco no Memooy «npouis kanauy. llpeocmasnenvl pe3ynvmanmul no GbIsAGIEHUIO
ocobenHocmell 83auMo0eliCmeust COJIAHOU U CYAbGOAMUHOBOU KUCIOM KAK ¢ UHOUBUOYAIbHBIMU Y2Ae8000P00aMi,
MAK U ¢ CO CNONHCHBIMU Y2N1€8000POOHbIMU CUCTeMaMU. Bulagnen ciodcHblil xapakmep 3a8ucumocmu
MeAHCPAZHO20 HAMSANCEHUSL OM COCMABA U CEOUCME Y2e8000POOHOU (hasvl, 6U0A U KOHYEHMPAYUU KUCTOMbI,
XUMUYECKO20 COCMABa acpanbmeHos.

KiueBble ciioBa: KucioTHas o0padoTka, achanbTeHbl, MexX(a3Hoe HATSKECHUE,

COJIsIHasA KHUCJIoTa, Cy.HI)(l)aMI/IHOBaSI KHuCJoTa.

M. A. Silin, L. A. Magadova, L. F. Davletshina, V. D. Viasova,T. 1. Yunusov, K.K. Merzlyakov.

Gubkin Russian State University of Oil and Gas

Features of Interfacial Phenomena at the Phase Boundary

between Hydrocarbon Systems and Acids

This paper discusses the aspects of Interfacial phenomena at the phase boundary between acids and hydrocarbon
systems of different complexity. Interaction at the face boundary was assesed with interfacial tension measurement
using pendant drop method. Paper reveals peculiarities of interaction between hydrochloric and sulfamic acid with
individual hydrocarbons as well as complex systems such as crude oils, deasphalted oils, model oils. Complex effect of
hydrocarbon system composition, acid type and concentration , asphaltenes chemical composition at the interfacial
tension was determined.

Key words: acid treatment, asphaltenes, interfacial tension, hydrochloric acid, sulfamic acid.

. H. Cozunoeal, E. E. ®omuna’, M. A. I'ycoroé’, I'. H. I'pozoeckuir’, B. B. Kpyznoe'

'PI'Y nvedru v raza (HUY) umenn U. M. I'yGkuna,

2A0 «HTL «IIpoMblieHHas 6€30MaCHOCTh

ka72@bk.ru

AHAJIU3 pHCKa NPH IKCILTYyaTALUU

HACOCHOT0 000pPyA0BAHMS

Onpedeneno, umo yeHmpoobexicHvle HAcochl 06aadaom OOoIbUEN HAOEHCHOCHBIO NO CPABHEHUIO C UeCMEPEeHHbLMU.
Oonako, npu ygeauueHuu 8s3K0CmMu nepekaiusaemoll HeUOKOCmu ux Kodguyuenm none3Ho2o oelcmeus
CHUDICAEmCsl, Ymo Oellaem UxX NpUMeHeHUe Ha HeKOMopbiX 00vekmax He yeiecoodpasmuvim. [lposedena oyenxa pucka
asapuu Ha ONACHOM NPOU3BOOCMBEHHOM 00beKme NpU UCHOIb308AHUU PA3TUYHBIX MUN08 Hacocos. Paspaboman psio

Meponpusmuil, NO360JAIOWUX CHUSUMb PUCK ABAPUU NPU OCHAWEHUU 00bekma wecmepennbimuy Hacocamu. Coenan



861800 0 BO3MONCHOCHIU OCHAWEHUS WECMEPEHHbIMU HACOCAMU HEKOMOPbIX HeQMEXUMUYECKUX U
Heghmenepepabamwisaiowux npouzeoocme Poccutickou @edepayui.
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Risk Analysis of Operated Pumping Equipment

1t is determined that centrifugal pumps are more reliable than gear pumps. However, However, when the viscosity of
the liquid pumped by the centrifugal pump increases, their efficiency decreases, which makes their use at some oil
facilities not advisable. The risk assessment of an accident at a hazardous production facility when using different
types of pumps was carried out. A number of measures have been developed to reduce the risk of an accident when the
facility is equipped with gear pumps. It is concluded that it is possible to equip some petrochemical and oil refining
industries of the Russian Federation with gear pumps.

Key words: risk analysis, event tree analysis, pump failure, gear pump, centrifugal pump.
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DOuU3NKO-XUMHUA U TEXHOJIOTUSI KOHTPOJISI MPOU3BOICTBA MOJTHATb()a0e(PHHOBBIX MaceJ
Paccmompen memoo onucomepusayuu a-oreurnog Ha 2emepoceHHOM KAMaiu3amope ¢ Yeivlo NoayYeHus
0a306b1X MOMOPHBIX U MPAHCMUCCUOHHBIX MACE], OMAULATOWUTICS OM 20MO2EHHBIX GbICOKOKOPPOZUOHHBIX
Kamanuzamopos Ha 0cHose hmopuda 60pa u Xaopuoa AnOMUHUSL blCOKUMU MEXHUKO-IKOHOMUYECKUMU U
9KONI02UYeCKUMU Xapakmepucmukamu. Pazpabomansl Hogble MemMOOUKY U MeXHOI02Usl OHNIAUH AHATU3A PeAKYUOHHBIX
MACC U MEXHON02UHECKUX NOMOKO8, YMO NO360JiAem OCYWeCMEIamsb A8MOMAamu3upo8aHHbll

KOHMPOJIb U YNpAsieHue npoyeccoM.

KiroueBsble ciioBa: a-oneduHbI, OJUTOMEpHU3aIHs, TorManb(aonepuHOBEIE Maca,

CIICKTPOCKOIUA KOM6I/IHaI_[I/IOHHOI‘O paccedaHus, rejib-IipOHUKaroIas XpOMaTOI‘pa(bI/IH.
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Physical Chemistry and Process Control for Polyalphaolefin Qils Production

The method of alpha-olefin oligomerization employing a heterogeneous catalyst for production of base oils used in
motor and transmission oils manufacturing, which is different from methods employing homogeneous highly corrosive
catalysts like BF's or AICls in aspects of much better performance and more eco-friendliness, is considered. New
methods and technology for online analysis of the reaction products and process flows, which allows automated
process control, have been developed.

Key words: a-olefins, oligomerization, polyalphaolefin oils, Raman spectroscopy, gel permeation chromatography.
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Meton noBbimeHus1 THGOPMATUBHOCTH OLEHKH YPOBHS IKCIIyaTAIIMOHHBIX CBOWCTB
ropr4e-cMa304HbIX MATEPUATIOB

Ilpeonooicen onepamugnvlil IKOHOMUUHBIL MEMOO HOGLIUEHUS UHPOPMATMUBHOCTIU OYEHKU YDOGHSL
IKCNILYAMAYUOHHBIX CEOLICING 20PI0Ue-CMA30UHbIX MAMEPUAios, 00ecne usaloujull KOauiecmeeHHoe UHMezpaibHoe
8bIpadicenue U CpasHenue NOMeHYUANbHOU CKIOHHOCNU 20PI0Ye-CMA30YHbIX MAMEPUANO8 K NPEBPALYEHUIM,
NO-PA3HOMY NPOAGAAIOWENCS 8 3A8UCUMOCIU OM YCIIOBULL IKCIILYAMAYUU U KOHCMPYKYUU MEXHUKU.
Ilpugedenvl pesynrsmamsl anpobayuy H08020 MemMood NPU OYeHKe C8OLUCHE MOMOPHBIX MONIUS.

KuioueBble ¢J10Ba: TOPHOYE-CMa30YHbIE MATEPUAIIB], SKCIUTYaTallMOHHOE CBOMCTBO,

XHUMMOTOJIOTHUCCKUI mpouecc, MaTeMaTn4eCcKasd MOJACIb, IIPOrHO3MPOBAHKE.

Yu. M. Pymenov, A. V. Ulitko, V. A. Sereda.

The 25" State Research Institute for Himmotology, Ministry of Defense of the Russian Federation

Method of Informative Content Enhancement With Regards to Estimation

of Fuels and Lubricants Performance Property Level

A smart and inexpensive method of enhancing the informative content for estimation of the performance properties
level of new and modernized fuels and lubricants is proposed. It ensures the quantitative generalized (integral)
expression and comparison of the potential propensity of fuels and lubricants for transformations coming out in
different ways depending on the operation conditions and the engineering construction. The examples of advantages
of the new method are provided when estimating the properties of diesel fuels and gasoline. Application of the
suggested method will allow the expenses reduction of feasibility study of the requirements for performance properties
of the new and modernized fuels and lubricants and will enhance the effectiveness of the solutions intended for their
application in future engineering.

Key words: fiels and lubricants, performance property, chemmotology process, engineering, operation,

simulation, experiment, informative content, forecasting.
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IepepadoTka pe3epByapHOro He(pTenJIaMa METOIOM FHAPOTEPMHUYECKOT0 TUCTIEPTHPOBAHNUS

C MOMOIIBIO MOJHKOMILIEKCOHOB U COJIeil aMUHOKHCJIOT

Hucnepauposanue peszep8yapHulx Hehmeuiiamos ¢ NOMOWBIO KOMNOZUYUU KAMUOHHBIX, AHUOHHBIX U HEUOHOSEHHBIX

1IAB ¢ nocredyowum gvloenenuem CUHmMemu4ecKkoll Heghmu Kaxk Memoo e2o nepepadbomxu umeem psio HedoCmamKos



6 8UOE OCMAMOYHBIX CEPOCOOEPAHCAUSUX COCOUHEHUTL U MOKCUYHOCIU OMPADOMAHHbIX pacmeopos. B pabome
npeonazaemcsi UCNONb308aMb NEPCHEKMUBHYIO U OOCHYRHYIO 3amMeHy mpaouyuonnvim I1AB — noaukomniexconsi
(Hampuesvie conU UMUHOOUAYETNAMHBIX NPOUZBOOHBIX MPULTUYEPUOOE HCUPHBIX KUCTIOM U MYKOCAXAPUOOS).
IIpusedena memoouxa nepepabomxu Hepmeui1amo8 ¢ NOMOUbIO OAHHBIX 6eUeCME U pe3yIbmambl 1a00PaAmMoOpPHbIX
UCNBIMAHUL — CHUICEHUE COOEPIHCAHU CEPbL, 3HAYUMENbHOE NOHUICEHUEe NIOMHOCIU U BA3KOCMU Hegmewunama.
KioueBble ciioBa: iepepadboTka HedTenuiama, IoJIMKOMIUIEKCOH, AUCIIEpTUPOBaHHE,

CHUHTCTHYCCKas He(bTL, ,I[eKap60KCI/IHI/IpOBaHI/IC.
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Processing of Tank Oil Sludge by Hydrothermal Dispersion

Using Polycomplexons and Amino Acid Salts

Dispersion of tank oil sludge using a composition of cationic, anionic and nonionic surfactants followed by the
isolation of synthetic oil as a method for its processing has several disadvantages in the form of residual
sulfur-containing compounds and toxicity of spent solutions. In this study, it is proposed to use a promising and
affordable replacement of traditional surfactant — polycomplexones (sodium salts of iminodiacetate derivatives of
triglycerides of fatty acids and mucosaccharides). The methodology for the processing of oil sludge using these
substances and the results of laboratory tests — a decrease in sulfur content, a significant decrease in the density and
viscosity of oil sludge are given.

Key words: oil sludge processing, polycomplexon, dispersion, synthetic oil, decarboxylation.
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KoHnTpo/b HaYaJbHBIX cTaguii ¢pa3oodpazoBanus

B He(PTSIHBIX JUCHEPCHBIX CHCTeMAaXx

B cmamve npedcmasnen kpamxuil cpasHumenbHulli 0630p Memooo8 KOHMpoas Pazoobpazoeanusi 8 He@msaHbIX
cucmemax, cpeou KOMmopvix pacCMompensl me, 4mo peucmpupyion Havaibhvle cmaouu hazooopasosanus u
Hanpaenenvl Ha NPUMeHeHUe NPEeBEHMUBHBIX Mep N0 NPEOYNPEHCOCHUIO HeHCENAMENbHBIX OCIOHNCHEHUT

8 MEXHONI02UYECKUX NPOoyeccax NOO20MO8KY, 000biuU U mparHcnopmuposku vepmu. Ilepexoo om cmamuueckux

Memo008 KOHMPOJiA K OUHAMUYECKUM OCODEHHO 8AdCEH NPU OP2AHUZAYUU YCIMOUUUBO20 PEHCUMA MeYeHUs

MHO20(ha3H020 Priouda 012 OanvHelue2o pazeumul MmexHoa02ull NOOB0OHOU 000bIUU Yele8000P0008, 8 MOM UUCTe,
u 6 Poccuu. [Ipusedenvl sxcnepumeHmanbHbie pe3yibmantsvl onpedeneHus modexk Hauania oopazoeanus napapunos
U cofieti 8 MOOENbHbIX HEPMAHBIX CUCTIEMAX, WILTIOCMPUPYIOUUX UX dDDeKMUBHOCHb NPU XUMUYECKOM

uH2u6up08aHuu coomeemcmeayroWyux Heaceranmeslbiblx SA6NeHUll Ha PAHHUX cmaousix qba3006pa306an1.



KiroueBble cj1oBa: HavyalbHBIC CTagUU (1)8.3006p330BaHI/IH, TOYKa onset, TEMIICpATypa HavaJla KpUCTaJJIM3aluu

napaduHOB, OCAXKICHHE COJICH, He(DTSIHBIE TUCTICPCHBIC CHCTEMBI, YCTONYHUBBIN TTOTOK.
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Control of Initial Stages of Phase Formation in Qil Disperse Systems

This article provides a brief comparative overview of methods for controlling phase formation in o0il systems, among
which are considered those that record the initial stages of phase formation and are aimed at the application of
profilactic measures to prevent undesirable complications in the technological processes of preparation, production
and transportation of oil. The transition from static to dynamic control methods is especially important when
organizing a stable regime of multiphase fluid flow for the further development of underwater hydrocarbon
production technologies, including in Russia. The experimental results of determining the onset points of the
formation of paraffins and precepitation salts in model oil systems are presented, illustrating its effectiveness in the
chemical inhibition of the corresponding adverse events in the early stages of phase formation.

Key words: initial stages of phase formation, onset, WAT, salt precipitation, oil disperse systems, flow assurance.

Tengfei Sun'?, Haodong Xu**, Bin Wang’, Xinjiang Yan’

"Beijing university of chemical technology, Beijing, China,

2CNOOC research institute, Beijing, China

xuhd7@cnooc.com.cn

Screen Running Friction Analytical Solution in Horizontal Well

Sand control measures in horizontal wells are mainly based on screens. Horizontal wells have a certain length

of horizontal displacement and the kick-off section with large curvature. Therefore, it is necessary to evaluate

the safety of the screen downhole run before it runs into the hole, in order to minimize the running risk. In this paper,
the pipe string is divided into sections, and the equivalent force for each elementary section is analyzed.

Then, the axial force and friction resistance of the pipe string are calculated. According to the buckling criterion

of the string and the mechanical strength theory, this paper evaluates whether the screen can safely and smoothly run
down to the bottom of the well. This analytical method of solving the physical model is feasible and easy to
understand, and could be calculated by computer programming application.

Key words: horizontal well, friction, screen, analytical solutions.
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Finite Element Analysis of Effect of Flexible Pup Joints

on Push-the-Bit Rotary Steering Deflecting Force



As one of the most advanced international drilling technologies at present, rotary steering has been extensively
applied to large-displacement, long-distance horizontal, and complex structural wells with numerous advantages,
such as strong steering deflecting capacity and good borehole quality. Push-the-bit rotary steering is nowadays
commercially applied on a large scale. In the bottom hole assembly (BHA) design of push-the-bot rotary steering
drilling, flexible pup joints are the main components which exert an important effect on the exertion of steering
deflecting capacity of push-the-bit rotary steering tools. The effect of flexible pup joints on steering capacity of BHA
used in the push-the-bit rotary steering drilling process was investigated through a finite element analysis and their
action laws were summarized. The results indicated that in order to optimize the deflecting capacity of rotary steering
drilling tools, flexible pup joints should be installed cooperatively so as to obtain greater steering drilling capacity. In
the rotary steering drilling process, as the outer diameter of flexible pup joints increased, the maximum stress

of the BHA decreased. Side cutting force of the drill would increase with the length of pup joints, but this would result
in degradation of anti-torsion performance of the BHA.

Key words: push-the-bit rotary steering, flexible pup joints, BHA, finite element analysis.
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Research on Optimizing the Size and Structure of Tube Shoes

of Undisturbed Uniform Rope Drilling Coring Tools

The non-interference uniform speed rope drilling coring device is a tool for ingesting samples of submarine
underground leakage hydrate rock formations. In the process of coring, the penetration resistance of the shoe is large,
and the rock stratum is disturbed, which results in disturbance of the rock sample's original state. In order to solve
this problem, the standard core diameter is 72 mm and the length is the length of a single cylinder. For example, a
drilling coring device with a working outer diameter not more than 90 mm is used to optimize the size and structure of
the shoe. On the premise of ensuring the strength of the tube shoe, the related dimensions of the shoe were optimized
using finite element analysis software, and the structure of the shoe was improved basing on the optimized
dimensions. The results of the size optimization are: o. = 20° [; = 13 mm, and 0 = 1.5 mm, the structural
improvement results are: the front cone surface at the lower end of the tube shoe is changed to a regular mesa, and
the number of regular mesa sides is 32. The LS-DYNA dynamic simulation results show that the penetration resistance
of the tube shoe after size optimization and structure improvement is significantly reduced, so the disturbance of the
drilling and coring device to the rock formation is also reduced, and the quality of the sample is improved.

Key words: tube shoe, finite element, size optimization, structural improvement,

maximum stress, penetration resistance, disturbance.
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Application of Analytic Hierarchy Process in the Layout of Jack-up Drilling Platform

The scientific and reasonable layout of jack-up drilling platform can improve the efficiency and safety of drilling
platform operation. Through the application of analytic hierarchy process and the establishment of comprehensive
evaluation and analysis model, this paper analyzes the commonly used drilling platform layout scheme and optimizes
the scheme to meet operational requirements and to improve the ability of the drilling platform operation.

Key words: jack-up drilling platform, analytic hierarchy process, platform layout scheme.
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Leakage Flow Mechanism of Gap Seal Structure

of Oil Well Pump with Rectangular Groove

For oil wells with high sand content, traditional oil well pumps are easy to get stuck. Increasing the gap between the
plunger and the pump cylinder can effectively prevent the stuck, but the gap leakage also increases, resulting in a
decrease in the volumetric efficiency of the pump. As shown in this paper, when a rectangular groove is formed in the
plunger of the oil well pump, it can significantly reduce the leak rate. In order to reveal the flow resistance mechanism
of the gap seal structure with rectangular groove and the reasonable design of the seal structure parameters, the flow
characteristics in the gap seal structure with rectangular groove are studied by CFD technology. The results show
that the gap seal structure with rectangular groove reduces the leakage amount by 87% compared with the prototype
gap seal structure. The optimal number of rectangular grooves is 3-4. The sealing effect of the rectangular groove at
the inlet of the pump is better than that at the pump outlet. The rectangular groove spacing has little effect on the leak
rate.

Key words: oil well pump, rectangular groove, gap seal, leak flow, flow resistance.
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Experimental and Numerical Evaluation of Acidizing Effect Duration

for Diverting Acids in Reservoir



In this paper, the viscosity of diverting acid, reaction kinetics of acid rock, and residual acid limit are experimentally
determined, as well as numerically simulated using pressure, temperature, seepage, and geological models via the
MATLAB software. The relationship between diverting time and peak viscosity time of diverting acid is studied and
analyzed. For the formation temperatures below the DA gel-breaking temperature, the DA with large displacement
and low acid concentration should be selected. For the formation temperatures close to the gel-breaking temperature,
the medium acid concentration with large discharge should be selected. For the formation temperature exceeding the
breaking temperature of acid liquids, high acid concentrations with small discharge should be selected. When the
formation temperature is lower or close to the acid breaking temperature, the acidizing effect of DA can be improved
by adjusting the amount of injected acid. When the formation temperature is higher than the acid breaking
temperature, high-temperature corrosion inhibitors and adsorbents should be added, in order to reduce the acid-rock
reaction rate and improve the acidizing effect. The research results are of great significance to the field acidizing
construction.

Key words: diverting acid, peak viscosity, gel-breaking, acidizing.
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Optimizing Injection Process of Water-Alternate-Gas

Using Different Produced Gas Densities in Enriched-Gas Flooding

An efficient optimization and design method has proposed and developed for water-alternating-gas (EWAG) injection
process. The proposed technique is able to quantitatively determine the sizes of the enriched-gas slug and water slug
for each cycle of the water-alternating-gas (WAG), as well as the total number of injection cycles. Applying this
method provides this opportunity to implement the WAG scenario more efficient and economical. The numerical
simulation showed that in comparison with other conventional WAG scenarios with traditional optimization
approach, the EWAG has the obvious advantages of evaluation indices, such as the oil recovery factor and cumulative
net cash flow.

Key words: enriched-gas flooding, condensate, produced gas density, displacement efficiency, EWAG.
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An Experimental Study of Whirling Motion and the Relationship

between Torque and Rotary Speed for Simulated Casing Drilling

To gain a better understanding of the whirling motion of rotating casing, the energy method was adopted to calculate
the critical whirling speeds of casing for both pinned-pinned and fixed-fixed types of support. The calculated critical
whirling speed of rotating casing for fixed-fixed supports was found to be 2.35 times than that of pinned-pinned
supports. To observe the motion patterns of rotating casing in different cases, experiments were conducted in a
transparent wellbore. Rotary speed and inclination angle were found to be the two main factors that affect the motion
pattern of rotating casing. For the case of 300 gallons per minute (gpm) flow rate with annular fluid of water,
whirling motion was observed to initiate with rotation speed of 120 rpm. Steady whirling motion was observed at
~155 rpm and higher. With increasing inclination angles, whirling motion was found less likely to occur. The
backward whirling was not observed in the experiments, because the friction between casing and simulated wellbore
was not large enough. The variations of torque as a function of rotary speed at different flow rates, inclination angles
and rates of penetration (ROP) were also investigated, and the results were found useful for predicting the quality of
borehole cleaning. It was shown that flow rate, inclination angle, and ROP have notable influence on the torque
required to rotate casing. With increasing inclination angle, torque was found to increase, and reach the maximum
value at the horizontal position. For a given ROP, torque was found to decrease with increase in flow rate.

For a given flow rate, torque was found to increase with increased ROP.

Key words: whirling, casing drilling, torque, flow rate, inclination angle, rate of penetration.
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Strength Softening Characteristics of Shale Clay Mineral Expansion

In recent years, the exploration and development of shale oil and gas reservoirs has become a hot topic in various
countries around the world. The mechanical properties of shale are an important basis for evaluating the mining
effect. Previous studies have shown that shale swells with water, which greatly affects its mechanical properties.
Based on the analysis of shale composition, a clay mineral swelling test and 3D compression test were carried out to
analyze the influence of clay minerals on the mechanism of shale swelling and softening in water. The results show
that hydration of clay minerals results in interlayer and intergranular swelling. Furthermore, an expansion force will
be exerted on the rock skeleton. The clay minerals expansion will cause decrease in the uniaxial compressive strength,
decrease in the elastic modulus, and increase in the Poisson's ratio, both in normal and parallel directions to the
shale plate bedding. The brittleness index calculated basing on the elastic modulus and Poisson's ratio values

also decreases. The work is significant for further engineering development of shale reservoirs.

Key words: shale, swelling, clay mineral, strength softening.
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Research on Development Characteristics of Micro-Fractures

in a Soft Coal Seam Based on the Water-Injection Effect

The development characteristics of micro-fractures in the soft coal seam, which are often neglected in water-injection
and exploitation of coalbed methane, are more complex compared to the hard coal seam. To investigate the influences
of micro-fractures on the water-injection effects in soft coal seams, the research took the dust control through water
injection in a soft coal seam with soft roof and floor as the object. By using an optical microscope, a scanning
electron microscope (SEM), and an X-ray diffractometer (XRD), the development characteristics of micro-fractures in
the soft coal seam were obtained. The relationship between the development characteristics of micro-fractures and the
wetting effect of the coal was analyzed by studying the change of water content in the coal after water injection in the
coal seam. Research results demonstrated that micro-fractures were well developed in the soft coal seam and the
fractures showed poor directivity and connectivity, some of which were filled with minerals. In addition, the fractures
were mainly 0—10 um wide and there were more than 6 fractures per millimetre in terms of the linear density.
Fracture width and linear density were positively correlated with the water content of the coal after water injection,
while clay minerals in the coal mass exhibited a negative correlation with the water content.

Key words: soft coal seam, micro-fractures, fracture width, fracture density, filling minerals, water content.
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