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E. I. I'opnos', A. B. Illymosckuii, IO. I1. Acvan?, b. M. Anuxywun®, H. A. Ceaposckaa®, M. IQ. Huckoéckas®
1000 «(MI'M-HTL»,

2Ky6aHCKHi roCy1apCTBEHHBII TEXHOIOTMYECKHI YHUBEPCHUTET,

SPI'Y nedru v raza um. M. M. I'yOkuna

E-mail: novikov.a@gubkin.ru

Hccnenosanne npouecca rasupukanuu cMeceil He)THHOr0 M PACTUTEILHOIO ChIPbA

Hccnedosanvl 3akonomeprocmu 2asugpuxayuu cmeceti HepmanvlX 0cmamxos (Mazym) 1 pacmumenbHo20 Cblpbsl
(0mxX00bl AZPONPOMBIULEHHO20 KOMNIIEKCA: JIy32a NOOCOTHEUHUKA U CMEPIICHU NOYAMKO8 KVKYDY3bl).

H3yueno grusnue ycioguil npogedenus npoyecca 8 NepuooudecKom U HenPepbleHOM PeNCUMAX HA GbIX00 U COCMAasa
NOAYYAEMbIX NPOOYKMOE. DKCHEPUMEHMATLHO YCMAHOBIEHO, YO NPeOsapumebHas MeXaHoaKmueayus
KOMNO3UMHO20 CbIPbsl, @ MAKHce NOOOOP ONMUMATLHO2O COOMHOUEHUS KOMNOHEHMO8 CMEeCU PACMUMETbHOE
cblpbe — MA3Ym — 8004 U COOEPAHCAHUSL KUCIOPOOA 8 OYMbe NO3B0ISI0N 00CUYL BbICOKOU CMeNnenl KOHBepCUU
ChIPbSL U NOTYYUMb CUHME3-2A3, NPUSOOHBLIL OISl NPOGEOEeHUs. U3 He20 CUHME308 OP2AHUYECKUX COCOUHEHULL.
KiroueBble ci1oBa: razudukanms, CHHTE3-ra3, OTXOAbI arpoIPOMBIIUIEHHOTO KOMILIEKCA,

HeTSIHBIC OCTATKH, HehTEXUMIUECKast TPOIYKIIHS, MEXaHOAKTHBAIHSL.

E. G. Gorlov}, A. V. Shumovsky?, Yu. P. Yasyan?, B. M. Anikushin®, N. A. Svarovskaya®, M. Yu. Niskovskaya?.
'Fossil Fuel Institute,

Kuban State Technological University,

*Gubkin Russian State University of Qil and Gas

Research of Process of Gasification of Oil and Vegetable Raw Materials Mixes

Regularities of gasification of oil residues (fuel oil) and vegetable raw materials (waste of agro-industrial complex:
pod of sunflower and cores of ears of corn) mixes are investigated for the first time. The influence of conditions of
carrying out process in the periodic and continuous modes on the yield and composition of the received products is
studied. Experiments found that preliminary mechanoactivation of composite raw materials and also selection of an
optimum ratio of components of mix "vegetable raw materials-fuel oil-water" and the content of oxygen in blasting
allow to reach high extent of conversion of raw materials and to receive the synthesis gas suitable for carrying out
syntheses of organic compounds.

Key words: gasification, syngas, waste of agro-industrial complex, oil residues, petrochemical production,

mechanoactivation.

B. A. 3aituenxo', /1. C. Konvibenvckuii?, I1. C. Ilonoé?, C. A. Ilyeanoe?, /I. A. llemposa'?, b. I1. Tonkonozoe*
PT'Y nedtu u raza um. M. M. I'yOkuna,

[TAO «HK «PocredTh» — M3 «Hedrenpomykr,

SMI'Y umenu M. B. JlomoHOCOBa,

E-mail: zaychenko_v@mail.ru

CocraB, CBOIiCTBa H CTPYKTYpa HU3KOTEMIIEPATYPHBIX IJIACTHYHBIX CMA30K

Ha OCHOBE€ IMOJIMMEPHOI'0 3aryCTUTE/IsA



Hccredosanwi 3asucumocmu KOLIOUOHOU CIMAOUTbHOCIU, I(PHEKMUBHOU 8A3KOCMU, NEHEMPAYUU U NPEOebHOU
NPOYHOCMU HUSKOMEMNEPAMYPHBIX NOTUMEPHBIX CMA30K OM COCMABA U CEOUCHE OUCNEPCUOHHOT CPeObl.

B kauecmee 6azo06vbix macen ucnonib306anuch Mano8a3Kue Macid pasiuiHol npupoosl ¢ U3eCMHbIM (PPAKYUOHHBIM
U 2PYNNOBLIM COCMABOM. YCMAHOBIEHO GNUAHUE KOHYEHMPAYUU 08YXKOMNOHEHMHO20 3a2YCMUMeJis 8blCOKO-

U/UnU HUKOMOJEKYIAPHO20 NOIUNPONULEHA U COOMHOUEHUS €20 COCMABNAIWUX HA OCHOBHbIE PUSUKO-XUMUYECKUE
Xapakmepucmuku NOIUMEPHLIX CMA30K. Y CmMaHnoe1ena 3a8Ucumocms CMpyKmypul U CBOUCHE NOTUMEPHBIX CMA30K
0m KOHYeHmpayuu Moouguxamopa cmeapama Jumus.

KiroueBble ci1oBa: oJIMMepHbIl 3aryCTUTEINb, TUCIIEPCUOHHAS Cpella, MAJIOBSI3KUE 0a30BbIe Macia,

KOHIICHTpAIHsI 3aryCTUTEIIS, KOJUIOUHAS CTaOUIBHOCTh, Y ()EKTUBHAS BI3KOCTh, MUKPOCTPYKTYpa.

V. A. Zaychenko?, D. S. Kolybelsky?, P.S. Popov?, S.A. Shuvalov?, D.A. Petroval?, B.P.Tonkonogov!.

'Gubkin Russian State University of Oil and Gas,

PJSC «NC «Rosneft» - MP «Nefteprodukt»

3Moscow State University

Composition, Properties and Structure of Low-Temperature Polymer Greases

The dependences of colloid stability, effective viscosity, penetration and ultimate strength of the low-temperature
polymer grease on composition and properties of dispersion medium were found. The objects of researchers were
different low-viscosity base oils with known fractional and group composition. The effect of two-component high and /
or low molecular weight polypropylene thickener concentration and the ratio of the thickener components on their
basic physico-chemical characteristics were studied. The dependence of the structure and properties of polymer
greases on the concentration of the lithium stearate modifier was established.

Key words: polymeric thickener, dispersion medium, low viscosity base oils, thickener concentration,

colloid stability, effective viscosity, microstructure.

H. P. Tamyp', B. I. Cnupxun', M. A. Cunun?, H. C. Meavnuxoea?, B. H. Ilpomacoe*

PT'Y uedru u raza um. U. M. I'yGkuna,

[ ocynapCTBEHHBIH HayIHO-MCCIIEN0BATENBLCKHI MHCTUTYT IPakIaHCKOI aBHAINH,

E-mail: igtatur@yandex.ru

VYayuineHue 1e3MyJIbrHPYIOLIUX CBOIHCTB HHIUOUPOBAHHOTO TYPOMHHOIO MacJia

Ilpedcmasnenvl pe3yibmamol IKCHEPUMEHMATLHBIX UCCIEO08AHUL RO YIYYUIEHUIO 0eIMYTbUPYIOWUX CEOUICIE
UHUOUPOBAHHBIX MYPOUHHBIX Macel. Yemanosneno, umo oeamyaveamop Hegpmenon-bC chudxcaem sgpgpexmusnocmeo
uneubumopa xopposuu Hepmexumero-1 menee, uem na 2%, 6 mo gpemst Kax 0eamyibeupyiouue couUcmea
uneubUposannoeo macia ynywwanuce 8 9,5 pasa. I[lokazano, umo evicoxou a¢phexmusrocmoio 0b1adaem KOMROIUYUs
npucadox, cooepicawas uneubumop kopposuu Hegpmexumero-1 u ankenunsnmapuwiil aneuopuo, 83amulx 8 Macco8oM
coomnowenuu 85: 15. Hneubuposannoe mypbuntnoe macno, cooepicaujee maxyro KOMROZUYUIO 8 KOHYeHmpayuu
0,1% mac., 061a0ano 3auumubiMu U OEIMYTbSUPVIOWUMU CEOUICBAMU, YOOBIEMEOPSIOWUM MPEOOBAHUIM
IKCHILYAMAYUU 2a30NEPEKAUUBAIOUUX A2Pe2aAMO8 6 CEPOBOOOPOOCOOEPHCAUUX CPEIAX.

KioueBble ci10Ba: ra3onepeKauynuBaroONInil arperaT, TYypOMHHOE Maciio, CEpOBOJIOPO, KOPPO3Hsl, HHTUOUTOP,

ACOMYJIbraTOp, KOMIIO3ULIUA ITPUCAIOK.



I. R. Tatur®, V. G. Spirkint, M. A. Silin%, I. S. Melnikova?, V. N. Protasov-.

'Gubkin Russian State University of Oil and Gas,

“State Research Institute of Civil Aviation

Yayuuienne 1e3MyIbripyOIIMX CBOICTB HHTHOMPOBAHHOI0 TYPOMHHOIO MacJia

The results of experimental studies to improve the demulsifying properties of inhibited turbine oils are presented.

It is established that the emulsifier Neftenol BS reduces the effectiveness of the corrosion inhibitor Neftehimiko -1 less
than 2 %, while the separation properties of the inhibited oil was increased in 9,5 times. It is shown that high
performance had additive system containing corrosion inhibitor Neftehimiko-1 and alkyl amber anhydride, taken in the
ratio 85 : 15 wt. H. Inhibited turbine oil containing such a composition at a concentration of 0.1 % by weight., it has
protective and demulsifying properties that meet the requirements of operation of gas pumping units in hydrogen
sulfide-containing media.

Key words: gas compressor unit, turbine oil, hydrogen sulphide, corrosion inhibitor, demulsifier, the composition of

additives.

H. M. 3aioynnun’, A. H. Iluyenxo', A. I. Cagpuynuna’, A. H. Jlaxoea?, C. M. Ilempos*?, H. 0. Bawkupyesa®
'Kaszanckuii HAMMOHAIBHEIN UCCIIEI0BATEILCKII TEXHOJIOTHYECKUH YHUBEPCUTET,

2Kaszanckuii (IpUBOILKCKHIT) (eiepalbHbIi YHUBEPCHTET,

E-mail: Lfm59@mail.ru

HN3meHeHue cocTaBa M cBOiicTBA HeQTAHON AUCIIEPCHON CUCTEMBbI IPU TMIPOTEPMAJIBLHOM BO31eCTBUM HA
NOpo1000pa3yIoLIie MUHEPAJIBI € YIJIeBOJOPOAHBIMH PACTBOPUTESIMH

B pabome ycmanosnens ocobennocmu epynnogozo u 91eMeHmuo20 cocmasa, d maxice CmpoeHue yeiego00pooHol
OUCNEPCHOU CUCMEMbL 8 C8EPXBA3KOU Hemu 6 pe3yivmame NApOmMenso8o2o 030elicmsus npu memnepamype 140—
190°C u oasnenuu 3—6 amm 6 npucymcmeuu 2excana u OeH301d 8 YnPOueHHbLX MOOEISX MePPUSCHHBIX U
KapboHamuwix Kownekmopos. [lokazana 3aumoceszv Mexicoy cCoOCmagom U CIpoeHuem He@msanol OUCnepCcHol
cucmemyvl NOCAe NAPOMENIOB020 B030€UCMBUS U BAZKOCMHO-MEMNEPAMYPHOU 3a8UCUMOCTbI0. OMAUYUMENTbHOU
0COOEHHOCMbIO BblMEeCHEeNHOU Hedmu, 0bnadaoweli HU3KOU BA3KOCHbIO AGNAEMCSL YEEIUYeHUe MOTWUHBL
CONLBAMHOU 000NOUKU SOPA CONCHOU CIMPYKMYPHOU eOUHUYbL U YBeaUYeHUe 00aU OUCNEPCUOHHOU CPeObl.
Hccneoosanus nokasanu, 4mo OUCHEPCUOHHAS CPedd Npu NAPOMeENIo80M 8030elicmaull 8 bobluell cmeneHu iusiem
Ha 0bpazosanue U c0UCMEa HeMAHOU OUCNEPCHOU CUCMEMbL, NPUCYMCMEUEe 8 8bIMECHAIOWEeM azelme beH301a
npUGOOUM K YMEHbULEHUIO CIEeNeHU OUCNePCHOCIU CUCTEeMb U CHUJICEHUIO 6513KOCIU 8blIMECHEHHOU Heghmu.
KioueBble c10Ba: BHICOKOBSI3Kas HE(PTH, ac(albTO-CMOJIMCTHIE BEIIEeCTBa, HepTsHas qucnepcHas cucrema, VAPEX,

KapOOHAT, JOJIOMHUT, PEOJIOTHSL.

I. M. Zaidullin®, A. N. Picenko?, A. G. Safiulina®, A. I. Lakhova?, S. M. Petrov*?, N. Y. Bashkirtseva®.
!Kazan National Research Technological University

2Kazan (Volga region) Federal University,

Changes in the Composition and Properties of the Oil Dispersion System

under Hydrothermal Action on Rock-Forming Minerals with Hydrocarbon Solvents



The features of the group and element composition, as well as the structure of the hydrocarbon disperse system in
super-viscous oil as a result of steam and heat exposure at a temperature of 140 to 190°C and a pressure of 3-6 atm. in
the presence of hexane and benzene in simplified models of terrigenous and carbonate reservoirs are established. The
interrelation between composition and structure of oil disperse system after steam-heat action and viscosity-temperature
dependence is shown. A distinctive feature of the displaced oil with low viscosity is an increase in the thickness of the
solvate shell of the nucleus of a complex structural unit and an increase in the proportion of the dispersion medium.
Studies have shown that the dispersion medium under steam-heat action has a greater impact on the formation and
properties of the oil dispersion system, the presence of benzene in the displacing agent leads to a decrease in the degree
of dispersion of the system and a decrease in the viscosity of the displaced oil.

Key words: high-viscosity oil, asphalt-resinous substances, oil dispersion system, VAPEX, carbonate, dolomite,

rheology.

H. I'. Egooxumosa', H. H. Jlyneea’, H. A. Ezoposa’, 3. A. Umanzynoea', H. B. Tapamynun?, M. 3. JIynesa®
Ydunman Y pumckoro rocy 1apcTBeHHOro HeTIHOTO TEXHUYECKOTO YHHBEpcUTeTa B T. Canasare,

2V hpumcKuil TOCY JaPCTBEHHBIN HEPTAHOM TEXHUIECKUI YHUBEPCUTET

E-mail: ruskihl.r@yandex.ru

IIpumeHeHHe MeTOAa KOMILUIEKCHOM OLIEHKH KauecTBa MPHU BbIOOpe

MOJHMEPHO-OUTYMHOT0 BSIKYIIEro

B pabome npeocmagnenvl puzurxo-xumuueckue c60UCmea NOJUMEPHO-OUMYMHBIX 8AHCYUUX, NOJYYEHHBIX

1O MEXHON02UU KOMNAYHOUPOBAHUSL 2TIYOOKOOKUCIEHHO20 OUmymMa u MOOUPUYUPOBAHHBIX NOAUMEPAMU 2YOPOHOS.
Iloxasano, umo 2yOpoHbvl pasiuiHou npupoosl Mo2ym Oblms UCNOIb306AHbL KAK NAACMUPUKAMOPb CIPYKMYPbl
21)YOOKOOKUCTIEHHO20 bumyma, a MoOuGuyuposanHvie mepmoInLacmoniacmamu — 015 NOLY4eHUs. NOIUMEPHO-
OUMYMHBIX BAXACYUUX 8 COOMBemcmeue ¢ mpebosanusmu cmanoapmos. Ilposedena oyenka kavecmea obpasyoe
NONUMEPHO-OUMYMHBIX GAANCYUWUX MEMOOOM UHMESPATbHOU OYeHKU kayecmea. [lokazana 603ModCHOCMb
UCNONIL3068AHUSL OAHHO20 Memo0a OJis 8blOOPA COCMABA 20MOBOU NPOOYKYUU C HAULYHUWUMU SHAYEHUAMU PUSUKO-
XumMuyeckux noxasamenel.

KiroueBrble ciioBa: OuTyM, NOJMMEPHO-OMTYMHOE BsXKyIIee, MOIUGHINPOBAaHHbIH I'yAPOH, KOMIIAyHIUPOBAHUE,
MoKa3areNb KauecTBa, CTaHAapTU3NPOBaHHbIN K03 PuIrenT, koapPpUIUeHT BECOMOCTH, HHTETPAJIbHbIH TOKA3aTeNb

KadeCTBa.

N. G. Evdokimova?, N. N. Luneva?, N. A. Egoroval, E. A. Imanguloval, I. V. Taratunin?, M. E. LunevaZ,

1Ufa State Petroleum Technical University, Branch of the University in the City of Salavat,

2Ufa State Petroleum Technical University

Application of the Integrated Quality Assessment Method for Selection

of Polymer-Bituminous Binder

The paper presents the physical and chemical properties of polymer-bitumen binders obtained by the compounding
technology of deep-oxidized bitumen and by polymers modified of tars. It is shown that tars of different nature can be
used as plasticizers of the structure of deep — oxidized bitumen, and modified by thermoelastoplastics - to obtain

polymer-bitumen binders in accordance with the requirements of standards. The quality of polymer-bitumen binders



samples was evaluated by the method of integral quality assessment. The possibility of using this method to select the
composition of the finished product with the best values of physical and chemical parameters.
Key words: bitumen, polymer-bitumen binder, modified tar, compounding, quality index, standardized coefficient,

weight ratio, integral quality index.

A. A. Hosuroé', b. M. Anuxywun®, /1. A. llemposa'?, C. A. Koncmanmunosa,

B. b. Menvnuxoé', B. A. Bunokypoe*

PT'Y uedru u rasa um. U. M. I'yGkuna

2MoCKOBCKHii roCyIapCTBEHHBIH yHUBEpCUTET MM. M. B. JloMoHOCOBa,

E-mail: novikov.a@gubkin.ru

Kucinornasi M OKHCJIUTEIbHASI 00PA00TKA ChIPbS IS MOJYyYeHHs] HAHO(PUOPUILISIPHO# 1eJTI0J103bI
H3zyueno nonyuenue HaHopuOPpULIAPHOL YeLTI0I03bl U3 HebeeHOU OPeGeCHOU YeLTION03bl NPU UCTIOAb306AHUU
CEPHOU KUCIOMbL U NEPCYIb@ama amMmonust 05l KUCIOMHO-OKUCIUMENbHOU 00pabomku. Jfuamemp 6010KOH
NOAYYEHHOU HAHOPDUOPUIAPHOU YELTI0N03bl ONUCLLBAENCS I0CHOPMATIbHIM PACHPeOeneHueM C MaKCUMYMOM
okono 11 nm. Hanogubpunnapuas yeantono3a modcem 6v6ims UCHOIb308aAHA OJ1s1 MOOUDUKayuy nosepxnocmu dbymacu
WU KAPMOHA C Yenbl0 NOBbIUEHUSI MEXAHUYECKOU NPOYHOCMU U NPUOAHUS YIYHUIEHHBIX OAPbEPHBIX CEOUCME NO
2a30NPOHUYAEMOCIU, 4 MAKICE 8 KAUeCMEe KOMNOHEHMA NPOMBIUIEHHBIX A0COPOEHMOS.

KiioueBble cj10Ba: 1SJUTF0JI03a, OKUCIICHUE, TOMOT€HU3AIIUs, Ielie00pa3oBaHue.

A. A. Novikov!, B. M. Anikushin?, D. A. Petrova®?, S. A. Konstantinova?l, V. B. Melnikov!, V. A. Vinokurov?.

'Gubkin Russian State University of Oil and Gas,

2Moscow State University

Acidic and Oxidative Pretreatment for Cellulose Nanofibrils Production

The production of cellulose nanofibrils from unbleached wood cellulose is studied, using sulfuric acid and ammonium
persulfate for the acidic-oxidative treatment. The produced cellulose nanofibrils have diameter distribution
well-described by log-normal distribution with maximum about 11 nm. The cellulose nanofibrils can be employed for
surface modification of paper and cardboard for improving mechanical properties and lowering their gas permeability.

Key words: cellulose, oxidation, homogenization, gel formation.

I. X. Xooocaes

Azep0aiikaHCKUil TOCYTapCTBEHHBIH YHUBEPCUTET HE(TH U IPOMBIIIICHHOCTH, T. baky

E-mail: iradam@rambler.ru

IIpoTMBOMUKPOOHAS1 AKTUBHOCTH AMMHOIIPOU3BOJIHBIX Fa10UA3(UpPOB

B COCTaBe MOTOPHOro Macjaa M8

H3yuena npomusoMuxpoOHas akmusHOCmb 2an02eHIPUpos 6 cocmase MomopHozo macia M8, komopasa

OvLna onpedenena nymem ceputinblx NOC1e008amMeNIbHbIX PA36e0eHUll @ CMEPUNLHOU OUCTUNTUPOBAHHOI 800¢€ NO
OMHOUEHUIO 2PAMNOTOACUMENbHBIM Oakxmepusam (3o1o0mucmulii cma@uaokoxk, Staphylococcus aureus),

SPAMOMPUYAMENLHIM OAKMepUsM (CuHeHoUNAs U Kuweunas narouku Pseudomonas aeruginosa, Escherichia coli),



epubky Candida albicans. B kauecmee numamenbHOU cpeobl 0Jist NEPEeHUCIEHHBIX MUKPOOP2AHUZMOG CILYHCUNU MSACO-
nenmounnwvlii azap (MIIA) ¢ pH = 7,2 ona 6axmepuii u cpeda Cabypo ona epubos. Ilokazano, umo uzyuenHvle
COeOUHEeHUS NPOABIAIOM OAKMEPUYUOHYIO U CLAOYI0 PYHEUYUOHYIO AKIMUBHOCTBE COCMAe MOMOPHO20 macia M-8 u
0CMAHABIUBAIOM POCH MUKPOOp2aHu3mo8. IIpedcmasnennvie 06pasybvl e 0KA3bIEAIOM OMPUYAMENLHO20 GIUAHUA HA
@usuxo-xumuuecKkue noKazamenu MOMOPHO20 MACA U MO2Yym OblMb UCNONIL306AHYL 8 €20 COCMABe KaK OUOYUOHbLe
npucaoxu.

KioueBble c10Ba: IPOTUBOMUKPOOHASI aKTHBHOCTD, FAIOTCHAI(UPHI, MHJAH, aHTUMHKPOOHBIE TPUCAIKH, KOPPO3HSL.
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Antimicrobial Activity of Amine Derivatives of Halides in the Composition of M8 Engine Oil

The article is devoted to the study of antimicrobial activity of halogen esters, which was determined by serial dilution in
sterile distilled water for Gram-positive bacteria (Staphylococcus aureus, S.aureus), Gram-negative bacteria
(Pseudomonas aeruginosa, Escherichia coli) Candida albicans fungi. As a nutrient medium for these microorganisms
served meat-peptone agar (MPA) with pH 7.2 for bacteria and Saburo medium for the fungi. It is shown that the
compounds studied exhibit bactericidal and weak fungicidal activity in the M-8 engine oil composition and stop the
growth of microorganisms. The presented samples do not adversely affect the physicochemical properties of the engine
oil and can be used in its composition as biocidal additives.

Key words: antimicrobial activity, halogen esters, indan, antimicrobial additives, corrosion of steel.
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BuyTpunuaacroBoe npeodpazoBaHue TsxKea0i He(pTH MO BJAUSTHAEM CMEIIaHHBIX OKcHI0B :keqe3a (11, I1T)

B pabome cunmesuposanvl uvacmuyvl okcuda diceneza (MasHemuma) u ucCie008aHoO UX GIUAHUE HA MPAHCHOPMAYUIO
BbICOKOMONEKYIAPHBIX KOMNOHEHMO8 madcenol Heghmu AuanbyuncKo20 MecmopotcOeHUs nPU MOOeIUPOSaAHUU
napomennogou 06pabomxu. Bvisagneno, umo naiuiue Kamaiuzamopa 6 Hepmu cnocoOCmayem yMeHbUeHuIo
€O0epIICcanis CMOTUCMO-acPanbmeHo8ulx eewecms. B npoyecce 2u0pomepmanbHO-Kamaiumuiecko2o 6030eicmeust
cHudicaemcsl 653k0cmo. 1Iposeden penmaeHocmpyKmypHblil AHAIU3 UCXOOHO20 KAMAAU3amopd, npeocmasnaiouuli
coboti cmewannuvie okcuowl dcenesza (11, 1), a maxoce kamanuzamopos, uzeneuennvix us Hegpmu.

Yemanoenenvl pasmepsl yacmuy kamanuzamopos Memooom CKAuupyiouel 371eKkmpoHHOU MUKPOCKONUU.
KioueBble c10Ba: BHICOKOBSI3Kas HE(DTh, KATAIMTHYECKUI aKBaTEpMOIIN3, MarHeTuT, SARA, peonoruueckue

CBOICTBa, CKAHUPYIOIIAst AIEKTPOHHAS MUKPOCKOTTHSI.
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In-Situ Transformation of Heavy Oil under the Influence of Mixed Iron Oxides (11, I11)

Particles of iron oxide-magnetite were synthesized and investigated their influence to transformation of high-molecular
components of heavy oil from the Ashal’cha deposit when simulated steam-heat treatment process. It was found that the
presence of a catalyst in oil reduce the content of resins and asphaltenes. Viscosity was decrease in
hydrothermal-catalytic process. By X-ray installed composition of the initial catalyst and catalysts extracted from oil,
which is a mixed oxide of iron (I, I11). The particle sizes of the catalysts were studied by the scanning electron
microscopy (SEM). According to SEM, aggregates were formed about 200 nm, which enters the ultradisperse range, i.e.
from 200 to 500 nm.

Key words: heavy crude oil, catalytic aquathermolysis, magnetite, SARA-analysis, rheological properties, SEM.

II. A. I'vuwun'?, /1. 0. Xpucmodgpopoe?®, Il. M. 30606°, I0. ®@. I'ywuna'?, P. H. Menozazues*?, B. H. Xneonuxoe’
'Hexommepueckoe nmaptHepcTBO « TexHOmapk I'yOKHHCKOrO yHHBEPCUTETAY,

2PI'Y medrv m raza um. M. M. I'yOkuHa,

3CKONKOBCKMI MHCTUTYT HaYKH ¥ TEXHOJOTHI,

E-mail: guschin.p@mail.ru

Hcnoab3oBanue nNpoayKToB HeTEeXMMHUH JUISI TA30M30JISINHM B TJIACTAX

He()Tera3oBbIX MeCTOPOKACHU I

Tpeonooicer HosbILL cNOCOD HOPLOBL ¢ NPOPBIGAMU 2a3A K 340010 000BIBAIOWUX CKEANCUH NPU 000blYe Hedmu

U3 Heghme2azoKOHOEHCAMHBIX MECIOPOICOCHU, NOBLIULAIOWUL IPHEKMUBHOCTHD 2A308bIX MEXHOIO02UL 000bIYIL.
Cnocob cocmoum 6 npumerenul 2UOPOPOOHbIX 2A30U30IUPVIOUUX COCMABO8 HA OCHOBE MONOYHO20 MA3VMA.

st npednodceHnbix cocmasos nPosedetvl PUIbMPAYUOHHBIE UCCIEO08AHUS ((husuyeckoe Moderuposanue)
npoyeccog cazouzonsyuu. Mooenuposanue npopviea 2aza POBOOULU C UCTONb308AHUEM NPOHUYAEMbIX HACHINHBIX
NOPUCIBIX CPeOd U NPOHUYAEMBIX KEPHOB NPOOYKIMUBHO20 NIACHA MECHOPONCOCHUS.

KiroueBsble c10Ba: MpOayKTH HEPTEXUMIH, Ta30M30JIAINS, Ma3yT, IOPUCTas Cpefa.
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Petrochemical Products Application for Gas Isolation in Reservoirs of Oil-Gas Fields

Novel approach to prevent of gas breakthroughs for bottom of development wells at the oil extraction from oil fields,
improving the efficiency of gas production technologies, is proposed. The method consists of the use of hydrophobic gas-
isolation compositions based on fuel oil. Filtration studies (physical modeling) of gas- isolation processes were carried
out for the proposed compositions. Gas breakthrough simulations were performed by means of permeable bulk porous

media or permeable cores of a reservoir formation.



Key words: petrochemical products, gas isolation, fuel oil, porous medium.
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B3pbiBuaThie CBOIiCTBA cMecell CXKUZKEHHOT0 MPUPOAHOTO ra3a u Bo3ayxa

B IIHJII/IH}IpH‘{eCKOﬁ KaMepe ¢ BEpXHUM MOAKUTOM

Ha ocrnoee uccneoosanus KOM6uHup0661HHblx OUHAMUYECKUX U CIMAMUYECKUX Hacpy30K Memcay Mexauwupoeanuoﬁ
Kpenbvio u okpydicaioujeli nopoootl oviia pazpabomana u mecmuposand H08as KOKCMPYKYUsl 8bINYCKHO20 KIANAHA.
Jlunamuyeckas ycmoudusocms mecmuposaildcs npu MoOeIuposaHul YCio8ull 83puled 2a308030YULHOU cCMeCl.
9KCI’l€puM€Hmbl 10 UCCNEO08AHUIO 63pble4uamvlx ceoticme 2(130603()ymH01/7 cmecu (GKJUO’{(Z}I MAKCUMANbHOE 0déleHUe
83pblBa, MAKCUMATBHYIO CKOPOCHb Y8eauderusl 0A6eHUsl 83pbled, 8pemMs 83pbléd, UHOeKC deghrazpayui) NPosoOUTUCH
8 YUTUHOPUHECKOU Kamepe C YeHMPATbHbIM GEPXHUM NOOICULOM NPU KOMHAMHOU memnepamype. Pezyiomamot
IKCnepumernmoe nokasaiu, 4nmo MaKkcumaibHoe oasjienue 63pbled, MAKCUMANbHAA CKOPOCMb pocma oasneHus u
unoexc degrazpayuu IUHEUHO KOppeaupyom ¢ HauanoHuim oasienuem. C Opy2oti CmopoHbl, 8pems 63pbiea

6 OCHOBHOM 3a6ucunt om COOmMHOULEeHUS 2cA306 U MOJTbKO 6 OCPAHUUYEHHOM ouandaszomne 3a6Ucum om nepeoHavdalbHOcO
0a6IeHUsl. 3KcnepuM€HmaﬂbH0 U3MEPEHHbIE B3DblBHbIE CEOUICMEBA CMecell CHCUINCEHIHO20 npupodﬂoeo casau 603()yxa
moeym Obimb npakmu4ecKu UCnojlb306AaHbl npu U3Y4eHuU bezonacHou IKCnityamayuu 6blnyCKHblX K1ananoe.
KiroueBble cj10Ba: COKMKCHHBIN HpI/IpOI[HHﬁ ra3, B3phIB rasa, ra30BOo3ymiHasa CMECh, JaBJICHUC B3pbIBa, HHACKC

nedarpanuu.
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Explosion Properties of LPG-Air Mixture in a Cylindrical Vessel

with Ignition at the Top Center

According to the coupling relationship between powered supports and surrounding rocks, a safety valve combined
dynamic-static loading test platform based on the combined loading of accumulators and gas explosion was invented.
The gas explosion load was used to simulate the dynamic load. In a cylindrical explosion vessel with top central ignition
and under room temperature, experiments were conducted to study the explosion properties of an LPG-air mixture
(including maximum explosion pressure, maximum rise rate of explosion pressure, explosion time, and deflagration
index). The experimental results showed that the maximum explosion pressure, maximum rise rate of explosion pressure,
and deflagration index were linearly correlated with the initial pressure. Meanwhile, the explosion time was mainly

related to the combination of the blended gases and only related to the initial pressure within a certain range. Under the



experimental conditions, the explosion properties of an LPG—-air mixture were obtained, which provided gas-explosion
data for further overflow experiment of safety valves.

Key words: LPG, gas explosion, LPG-air mixture, explosion pressure, deflagration index.

Cioman @n U+, /it Uncan'?, JIyns Hanv'?, 3uuzyns Izoy"?

!Key Laboratory for Green Chemical Technology of the Ministry of Education,

School of Chemical Engineering and Technology, Tianjin University, China,

2Collaborative and Innovative Center of Chemical Science and Engineering, Tianjin, China,

E-mail: jj_zou@tju.edu.cn

YBejimueHHe pAaCTBOPUMOCTH ALETHJIEHA B BHICOKOIHEPTeTHYECKUX TOMIHBAX

¢ NIpUMeHEeHHEM 100aBOK AMHUHOB H KAPKACHBIX COeTHHEHUI

Buvicokoanepeemuueckue monausa wupoxo UCnoIb3yIOmMces 8 adpoxocmudeckux osueamensix. K ux nedocmamxam
MOJICHO OMHecmu MedlleHHOe 80CHIAMeHeHUe U HenoiHoe ceopanue. s peuenus 3moti npodiemuvl npeoiazaemcs
8600UMb 8 COCMAB MONIUBA 00DABKY 1€2KOBOCHIAMEHIOWE20Cs 8eUleCnea ¢ MAIbIM PA3MePOM MOTIeKYIl, Hanpumep
ayemuiena, pacmeopenno2o 8 monause. Mcciedosana pacmeopumocms ayemunena 8 8biCOKOIHeP2emuecKux
monaueax mapxu JP-10 u QC npu memnepamype 298,15 K u oasnenuu om 0 0o 200 klla. Iloxazaro, yumo

npu oaereruu 100 xlla monapuas xonyenmpayus ayemunerna 6 monaugax JP-10 u QC oocmueaem 0,60 u 0,75%,
coomeemcmeento. M3zyueno pacmeoperue ayemuienda 8 npucymcemeue mpusmuiamutHa U KapKacHvlx coeOUuHenutl (¢
maccogoul donei 1, 2 u 5%). Ilokazano, umo npucymcemeue maxux 0006a80K CnoCOOHO 3HAYUMENLHO NOBbICUMb
PACmeopumMocme ayemuieHa @ moniuge. Pezyriemamul ucciedosanus npedcmagiaiom npakmudeckutl unmepec

07151 YAYHUueHUst IPPEeKMuUSHOCMU 8bICOKOIHEPLETNUYECKUX MONTUS.

KuroueBble cjioBa: pacTBOPUMOCTS arleTmiieHa, JP-10, kBaapuIukiiad, TpPUITHIAMIH, KapKacHBIC COCTUHCHUS.
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Enhancing Solubility of Acetylene in High-Energy-Density Fuels

by Amine and Scrambled Cages

High-energy-density (HED) fuels have been widely used in aerospace vehicles but suffer from slow ignition and
incomplete combustion, and a potential approach to overcome this problem is to use flammable small molecules, such
as acetylene, dissolved in the fuel as additive. In this work, the acetylene solubility in HED fuels (Jet Propellant 10
(JP-10) and quadricyclane (QC)) at 298.15 K from 0 to 200 kPa was first investigated. At 100 kPa, the mole fractions
of acetylene in JP-10 and QC reach 0.60% and 0.75%, respectively. Then, the dissolution of acetylene was enhanced
by adding triethylamine and scrambled cages (with the mass fraction of 1%, 2% and 5%). The results show that the
presence of triethylamine and scrambled cages could considerably improve the acetylene dissolution in HED fuels, i.e.

the acetylene solubility in JP-10 and QC with 5% scrambled cages can be increased by 4.5 times and 8.6 times when



compared with pure fuels, respectively. Therefore, this work provides the possibility and data support for improving
performance of HED fuels.

Key words: acetylene solubility, JP-10, quadricyclane, triethylamine, scrambled cages.
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Pe3yJsbTaThl Hecief0BaHUM NIPOLIECCA OYMCTKHU AU3€IbHOIO TOIUIMBA OT IpUMeceH

B YCJOBHAX NOTpeOUTEIA

IIpedcmasnenvl mamepuansl UcCIe008aHUL NO pa3pabomKe cnocoda OYUCMKU OU3ELHBIX MONIUE OM CMOJI, Cepbl
U Opyaux npumeceil 8 yC108Usx nompeoumens. Ycmanosneno, umo yoaiums npaKxmuiecKu pacmeopentsle 6
OU3ENLHOM MONUGE 3ACPAZHEHUS BOSMONCHO PUIUKO-XUMUUECKUM CNOCOOOM, NPe08APUMENbHO YKPYNHUG UX
KoazynsHmamu. Buecenue 6 monaugo pacmeopennozo 6 600e kapoamuoda ¢ noCIeoyrouwuM OmMcmausanuem u
yenmpugyeuposanuem no360asem CHUUMb COOEPAHCAHUE CMOI U CEPbl, NOBLICUMb NPOMUBOUSHOCHbBIE CEOUICTNEA
ouzenvHo20 monaued. Mcnonvszosanue MOHOIMAHOIAMUHA 8 CMECU C USONPONAHOLOM HA dmane nociedyiowel
06pabomxu monauea nogvliuaem dP@eKmueHoCmMb NPoyecca OYUCMKU U OONOIHUMENbHO CHUdICAem NOKA3amenu
3a2pAZHEHHOCU MONUBA CEPOU U CMONAMU.

KuaroueBsle cioBa: 1u3einbHOE TOIUIMBO, C€pa, CMOJIBI, OYMCTKA, KOATyJIAnys, KapOaMua1, MOHO3TaHOJIAMHH,

H30IIPOIIaHOJI.
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Results of Studies of Changes In Characteristics of Diesel Fuels

in the Process of Their Cleaning from Resins and Impurities

The research materials on the development of a method for cleaning diesel fuels from resins, sulfur and other impurities
under consumer conditions are presented. It is established that it is possible to remove practically contaminated in diesel
fuel by a physicochemical method, preliminarily coagulating them with coagulants. The introduction of carbamide
dissolved in water into the fuel, followed by sedimentation and centrifugation allows to reduce the content of tar and
sulfur, to increase the anti-wear properties of diesel fuel. The use of monoethanolamine in a mixture with isopropanol
during the post-treatment of fuel improves the efficiency of the cleaning process and further reduces the sulfur and resin
contamination of the fuel.

Key words: diesel fuel, sulfur, resins, purification, coagulation, urea, monoethanolamine, isopropanol.
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Using Depth Camera for 3D Reconstruction of Oil Refinery Buildings

In the traditional three - dimensional (3D) reconstruction of oil refinery buildings, the laser scanning equipment used
for data acquisition is expensive and far beyond reach for general population. The reconstruction method of using
ordinary camera to acquire the image sequence has the problems of large calculation, low speed and low efficiency.
Aiming to overcome these shortcomings, we propose a fast reconstruction method that uses unmanned aerial vehicle
(UAV) and depth sensor for depth image classification. Meanwhile, two reconstruction workflows are designed for
different applications. The depth sensor for a small range measurement is also applied to large-scale buildings by the
method, in which the Structure from Motion (SfM) method in the passive vision and the Structural Light method or the
Time of Flight (ToF) method in the active vision were combined. At low cost, the applicability of SfM in large scale
scene and the high speed advantage of active vision method in the direct acquisition of the depth data of targets are
obtained in the same scene. By this method, the amount of calculation is reduced significantly, and the efficiency of
3D reconstruction is improved substantively. The reconstruction precision of this method is at the centimeter level,
which can meet the requirement of the high visualization of the 3D model of building.

Key words: UAV, depth Camera, SfM, 3D Building reconstruction, oil refinery.
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A Advantage Seepage Channel Identification Method Based on Grey Correlation Analysis

The advantage seepage channel identification has always been a key problem in the oil reservoir research, and the
conventional method can only be used to evaluate a single factor's influence to the advantage seepage channel. More
than one reference sequences and relative sequences could be correlation analyzed based on grey system. By
analyzing the correlation between sequence and the comparison of the reference sequence, to evaluate the degree of
association between factors. The basic principle of Deng's relational analysis method has been discussed in this paper,
and it is used to identify the flow of oil or gas. Correlation degree and weight coefficient between the geological
parameters, production parameters and advantages of seepage channel have been calculated to evaluate the impact of
various factors on the advantages seepage channel. At the same time, a mathematical model about the advantage
seepage channel has been established with weight coefficient and verified by type A water drive curve.

Key words: advantages seepage channel; water flooding; gray correlation analysis; weighting factor.
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The Study of Casing Deformation Effect on the Annular Pressure Buildup

The annular pressure buildup (APB) is generated by the thermal expansion of trapped fluids and threatens the casing
safety significantly. Based on the elastic deformation theory, the casing deformation equations of the uncemented
portions and cemented portions are built. The APB model is established with consideration of the cemented portions
of the casing and calculated by the multistring analysis method. The deformation effect on the APB is analyzed, and
the deformation of the casing is verified using finite element software. The results of this paper are as follows: the
APB considering the casing deformation of cemented portions is smaller than that not considering it. The casing
deformation has different influence on the annulus which has different top of cement (TOC). The casing deformation
of cemented portions have greater influence on the APB than that of uncemented portions. The APB model have been
verified through the finite element software. The error range of deformation calculated by the APB model and the
finite element software is about 3%. The study of this casing deformation effect on the APB provides

a technical support for casing design and safety production of deep-water wells.

Key words: annular pressure buildup, uncemented portions, cemented portions, annular volume change.
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Influence of Fractal Dimension on the Permeability of Tight Sandstone

Oil Reservoir Analysis Based on High Pressure Mercury Intrusion Experiment

In this paper, the fractal characteristics of the sandstone in the Chang 7 section of the Triassic Yanchang Formation
of the Dingbian oilfield, Ordos Basin, China were analyzed by using high pressure mercury intrusion and fractal
principles. The influence of fractal characteristic parameters on rock permeability was discussed. The results showed
that the fractal dimensions (Dr) of the sandstone samples are in the range of 2.759~2.987, with an average of 2.890,
and the mean capillary tortuosity fractal dimension (D) is in the range of 1.194~1.553, with and average of 1.391, D¢
is larger than Dr. There is a very good negative correlation between rock permeability and Ds or Dr. With the
decrease of the porosity of the sandstone samples, the Ds and D values both decrease, indicating that the connectivity
between the pores of the rock samples becomes poor and the capillary tortuosity becomes greater. The seepage path
in the tight sandstone is much longer than in the medium sandstone, which is an important reason for the low
permeability of the tight sandstone oil reservoir. Meanwhile, the fractal model is effective in the prediction of the
permeability of the tight sandstone oil reservoir.

Key words: high pressure mercury intrusion, tight sandstone oil reservoir, pore fractal characteristics,

capillary tortuosity, permeability.
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CFD Modeling of Oxy-Coal Combustion in the Sintering Zone of a Rotary Kiln

to Predict Temperature, Burnout, Flame and NOx Release

In this study, for predicting situations that may occur when using oxy-coal combustion technology in the cement
rotary kiln, computational fluid dynamics (CFD) methodology was used to investigate the temperature distribution,
burnout rates of coal, flame shape and NOX release under oxy-coal combustion with different O2 /N2 volume ratios
ranged between 21% and 31% in the primary air in the sintering zone of a rotary kiln. Simulations were performed
using ANSYS-CFX, a commercial CFD package. The results revealed that there is a visibly rise for the temperature in
the rotary kiln, and the average growth temperature value was verified by actual measurement. Coal particles
combust more rapidly near the burner, and final burnout increases simultaneously. These phenomena mean that the
combustion efficiency is improved and saving fuel. However, the ignition point moves in a direction toward the burner
may reduce the service time of burner, and the shortening of the flame kernel may lead to the decrease of the
calcination time of cement. Oxygen content in the furnace rises but the change is slight and can be ignored

for cement clinker formation. NOx increases with the rise of oxygen content in the primary air. This study will help
actual production provide some references for oxy-coal combustion for industrial production of cement.

Key words: CFD, rotary kiln, oxy-coal combustion, temperature and flame, NOx release.
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Research on Dual Mode Pulsed Neutron Spectral Logging Method and Its Application

The pulsed neutron logging is one of key technigques for monitoring remaining oil saturation in the late stage of
oilfield exploitation. The dual mode pulsed neutron spectral logging which can measure gamma time spectrum and
energy spectrum during a downhole measurement was raised. By designing reasonable pulse and measurement timing,
the tool achieves simultaneously measuring [_Jand C/O to calculate the remaining oil saturation. In this paper, dual
mode pulsed neutron spectral logging instrument-formation model is established to study the time spectrum and
energy spectrum of gamma rays in different formation conditions by Monte Carlo numerical simulation method, and
the responses of C/O and macroscopic capture cross are studied. Then, experience interpretation model that the oil
saturation is calculated by interaction diagram of C/O and [Jwas established. With comparative analysis and field

application, it shows that the double spectrum saturation can determinate remaining oil saturation in the unknown



porosity formation, and the experience interpretation model of remaining oil saturation can get reservoir saturation
accurately, which reflect more technical advantages over the single C/O energy spectrum and neutron lifetime logging.
Key words: C/O ratio, capture cross section, remaining oil saturation, Monte Carlo simulation method, field

application.
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