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M. C. Komenes', C. H. babaes', M. C. Brackun?, K. M. Masyposa, /1. A. Ilemposa'®, E. B. Heanoe*

PT'Y nedtn m raza (HUY) umenn U. M. I'yOkuna,

206beIMHEHHBII HHCTHTYT BBICOKMX TemmepaTyp PAH,

SMI'Y umenu M. B. JlomoHOCOBa

kain@inbox.ru

Bansiaue ycioBMii rHAPOTEPMATBHOTO CKMKeHUs] 0MOMacchl HA (PPaKIHOHHBIN cOCTaB

U (prznveckue cBOICTBA MOJy4aeMoil OnoHedpTH

Hccnedosano enusmue 08yx munog Kamaiu3zamopos u COOMHOUEHUs KAMATU3Amop/colpbe Ha PPAKYUOHHDLIL COCMA8
U OCHOBHbIe usuueckue ceoicmea buonedmu. B kauecmee coipbsi ObLIA UCIONLI0BAHA OUOMACCA MUKPOBOOOPOCIell
Chlorella. B kauecmse kamanuzamopa 6viiu npumenenst. yeoaum ZSM-5 ¢ H-¢hopme u ZrO2/Al203 6
cynvhamuposannoii popme. [loxkazano, umo ysenuuenue 3a2py3Ku KAMaIu3amopa Noa0AICUMenrbHo 61usem Ha
cooepoicanue DeH3UHOBOU U OU3ETbHOU PpaKkyuu ¢ cocmase OUOHepmU, A MAK’CE 3AMEMHO CHUNCAEm

ee NIOMHOCMb, BA3KOCMb U 8 HE3HAYUTNENbHOL CIeneHU CHOCOOCMBYem CHUMCEHUIO COOepI*Canus oouell cepbi.

KiroueBble cjioBa: 6I/IOHCCI)TI>, THAPOTCPMAJIBHOC CXKMIKCHUC, ouomacca MHKpOBOI[OpOCJ'ICfI, FeTCpOFCHHBIﬁ KaTaJin3s.

M. S. Kotelev!, S. N. Babaev?, M. S. Vlaskin?, K. M. Mazuroval, D. A. Petrova®?, E. V. Ivanov!

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

2Joint Institute for High Temperatures of the Russian Academy of Sciences,

3Lomonosov Moscow State University

The Effect of Hydrothermal Liquefaction Conditions on Fractional Composition

and Physical Properties of the Resulting Bio Crude QOil

The effect of two types of catalysts and the ratio "catalyst / feedstock on the fractional composition and basic
physical properties of bio crude oil was investigated. Chlorella microalgae biomass was used as raw material. Zeolite
ZSM-5 in the H-form and ZrOz /Al2Os in the sulfated form were used as catalyst. It has been shown that an increase
in catalyst loading has a positive effect on the content of gasoline and diesel fractions in bio crude oil, significantly
reduces its density, viscosity, and slightly reduces the total sulfur content.

Key words: bio crude oil, hydrothermal liquefaction, microalgae biomass, heterogeneous catalysis.

M. B. Kynuxoea, M. B. Qyoakoea, O. C. /lemenmobesa

WucturyT Herexumuyeckoro cuute3a uM. A. B. Tomunesa PAH

m_kulikova@ips.ac.ru

Baunsinue peskMMHBIX MApaMeTPOB MUJIOTHOH YCTAHOBKH BHICOKOTEMIIEPATYPHOI 0

Tpex¢a3zHoro cunTe3a @umepa — Tponma Ha 0OCHOBHBIE OKA3aTeH MpoLecca

IIpooemoncmpuposana NPUHYURUATLHAS BO3MONCHOCHIb NPOBEOEHUsL 8bICOKOMEMNEPAMYPHO20 MPeXphazno2o
cunmesa Quwepa — Tponwia, KOMopwIll OCYWECMBIACTNCI 8 NPUCYMCIGUU HCENE30CO0EPACAUUX KAMATUMULECKUX
oucnepcutl 8 6apOOMaANCHOM peakmope KOIOHHO20 mund. AKmusayus Kamaiumu4eckol CUCmemMbl npu Smom
nposodumcs in SitU 6 moxe oxcuoa yerepoda. Ycmarnosneno, umo pasmep 4acmuy Heeie30cooeprcaweli oucnpecuu,

MCI’lOJlb3yeM011 6 Kauecmee Kamaiuzamopa yKa3anhoco npoyecca, sasucum on cnocoba ssedenist pacmeopa



npekypcopa, 0OHAKO 80 8cex Cayyasx He npesviuaem 50 Hm. Yemanosneno, 4mo onucanHvlil Memoo nposederus
mpexghaznozo evicokomemnepamyprozo cunmesa Puuwepa — Tponwa oaem 603MOHNCHOCHL OOCMUSHY b BbICOKUX
nokaszameneti npoyecca: 6vixo0 no yeneevlm npodykmam 00 138 2/m® npu cenexmuenocmu ux odpasosanus 90%.
Ceoticmea pazpabomanno2o Kamaiuzamopa 0arom 603MOACHOCHb pabomams ONUMeNbHOe peMs NPU BbICOKUX
KoH@epcusx 6e3 CHUNCEeHUs ceNeKMUEHOCMU npoyecca.

KumroueBnle cioBa: cuate3 Oumepa — Tpomia, CycrieH3usi, KaTATUTHISCKHUE TUCIIEPCHH, MTJIOTHAS YCTAaHOBKA

M. V. Kulikova, M. V. Chudakova Maria, O. S. Dementyeva.

A. V. Topchiev Institute of Petrochemical Synthesis, Russian Academy of Sciences

Influence of Pilot Plant Behavior Mode to the Main Process Indicators

of High-Temperature Three-Phase Fischer — Tropsh Synthesis

The principal possibility of high-temperature three-phase Fischer-Tropsch synthesis, which is carried out in the
presence of iron-containing catalytic dispersions in a column type bubbler reactor, is demonstrated. The activation of
the catalytic system is carried out in situ in a CO stream. It was found that the particle size of the iron-containing
dispersion used as a catalyst for this process depends on the method of introducing the precursor solution, but in all
cases it does not exceed 50 nm. It is established that the described method for conducting three-phase
high-temperature Fischer-Tropsch synthesis makes it possible to achieve high process performance: yield for target
products up to 138 g/m3 with a selectivity of its formation of 90%. The properties of the developed catalyst make it
possible to work for a long time at high conversions without reducing the selectivity of the process.

Key words: Fischer — Tropsch synthesis, suspension, catalytic dispersion, pilot plant.

A. E. Kysbmun', M. B. Kynuxoea', O. b. Yynuuee', A. H. lamcyrnun?

UucturyT Hedrexummueckoro cuare3a uM. A. B. Tomuuesa PAH,

TIAO «TatHeQTH»

kuzmin@ips.ac.ru

Ocob0eHHOCTH 3KeKTHPOBaHMS ra3a B 0ap00Ta:KHOW KOJIOHHE /IJIsl CHHTE3a

®umepa — Tpomniia ¢ HaHOPa3MePHBIMH CyCIIEHAUPOBAHHBIMYU KaTAJIHU3ATOPAMH

Bnepevie usyuenvi ocobennocmu yHKyuoHUPOBanUs 2az0iCUOKOCMHO20 IAHCEKMOPA, MO2yujie NPoseisimvCs

6 mpexghaznom cycnensuonnom cunmese Quuepa — Tponwia, ucnoav3ylouem Kamaiuzamopvl ¢ HAHOPA3MEPHbIMU
yacmuyamu. /st MOOenbHOU 6apOOMANCHOU YCMAHOGKU, KOHCMPYKYUOHHO BOCRPOU36800siUell RULOMHBI PEaAKMOp
BbIUEHA38AHHO20 NPOYECCd, NOKA3AHA 803MONCHOCHb OOHOBPEMEHHO20 GbINOTHEHUS INHCEKMOPOM KAK (DYHKYULL
24308020 OUCNEP2amopa KOLOHHbL (NPU HATUYUU OONOTHUMENbHBIX 2A30PACHPEOeIUMENbHbIX YCMPOUCIE

unu Jce bez marKoeuvlx), mak u yCmpoucmeda, 0becneyusaroue2o NPUHYOUMeIbHYI0 YUPKYIIYUIO HCUOKOU Cpedbl

6 KOHMype YCMAaHOBKU 6 YENOM. JJOCIUSHYM PEHCUM CEEPX3BYKOB020 INCEKMUPOBAHUS 2430 U OYEHEHO €20 GNUsSIHUE
Ha xapaxmep bapbomaoica.

KuroueBble ciioBa: 2xeKT0Op, 6apOOTaKHBIA peakTop, LUPKYJIISILUS CyCHEH3UH, AUCTIEPIUPOBAHUE ra3a.

A. E. Kuz’'min!, M. V. Kulikova?, O. B. Chupichev?, A. 1. Shamsullin?

IA. V. Topchiev Institute of Petrochemical Synthesis, Russian Academy of Sciences,



Tatneft JSC

Peculiarities of Gas Ejection in the Bubble Column

for the Fischer — Tropsch Synthesis with Nanosized Slurry Catalysts

A possible role of the gas-liquid ejector as a gas distributor for the slurry Fischer-Tropsch bubble column reactor
using nanoscale catalyst particles was first studied. Using the full-size model of the pilot-scale reactor, the possibility
of simultaneous gas bubble flow generation together with forced liquid medium circulation through the bubble column
and the recirculation line of the reactor was demonstrated. The supersonic gas ejection mode was reached and its
effect on the explicit bubbling mode was discussed.

Key words: ejector, bubble column reactor, slurry circulation, gas distribution.

M. H. Agpoxun, E. M. Cmupnosa’, A. B. Cmaponcuuraa?, I. A. N'vuwun?3, A. II. Fnomoe**, A. JI. Makcumoe*
Uucturyr Hedrexummueckoro cunresa um. A. B. Tomunesa PAH,

2PT'Y nedru v raza (HUY) um. U. M. I'yOkuna,

SHIT «Texnomapk ['yOKMHCKOTO yHHBEPCHTETa

glotov.a@gubkin.ru

HccnenoBanue rajurya3ura B KauecTBe KOMIIOHEHTA HEOJTUTHBIX KATAJIH3ATOPOB KOHBEPCHH AMMETHIOBOTO
3¢upa B yrieBoaopoabl

Hccneoosamnvl mexcmypHble u KUCIOMHbLE CBOUCMBA Yeonumnsix kamanuzamopos HZSM-5 ¢ npumenenuem

6 kauecmee cesazyouezo komnonenma Al203 u antomocunukamuvix Hanompy6ok cannyazuma. M3yuena
CMabUILHOCMb U KAMATUMUYECKAS. AKMUBHOCMb 00PA3Y08 8 peaKyuu KOHBepCUU OUMEmUI08020 3Pupa 6
yenesodopoowl. Ilokasano, umo 6 cpasnenuu Al20s npumenenue eanryasuma npueooum k nepepacnpeoeneHuio
NPOOYKMOE 8 CMOPOHY 00pazosanus yene600opooog Cs—Cs.

KiroueBble ¢10Ba: rajilya3ur, IMMETHIOBBINA 3P, CHHTE3 YIiIeBO0po10B, HZSM-5.

M. I. Afokint, E. M. Smirnova?, A. V. Starozhitskaya?, P. A. Gushchin®®, A. P. Glotov?3, A. L. Maximov?

IA.V. Topchiev Institute of Petrochemical Synthesis, Russian Academy of Sciences,

2Gubkin Russian State University of Oil and Gas,

*Non-commercial partnership «Technopark of Gubkin University»

Study of Halloysite as a Component of Zeolite Catalysts

for Dimethyl Ether to Hydrocarbons Conversion

The textural and acid properties of HZSM-5 zeolite catalysts were studied using Al2Os and halloysite as a binders.
The stability and catalytic activity of the samples in the conversion of dimethyl ether to lower olefins was studied.
It was shown that, in comparison with Al.Os, the use of halloysite leads to a redistribution of products towards
the formation of Cs—Cs hydrocarbons.

Key words: halloysite, dimethyl ether, hydrocarbon synthesis, HZSM-5.

b. I1. Tonkonozo6', A. I0. Kunakoea', H. /. Cmenuna'?, O. B. Ilonosa,

P. 3. Cagpuesa*?, B. A. Bunokypoé', C. H. I'opoauesa®, C. O. Hnvun®



PT'Y nedtn m raza (HUY) umenn U. M. I'yOkuna

2HII Texnonapk I'yOKMHCKHIA YHUBEPCHTET

SMucTutyT Herexummuueckoro cuare3a uM. A. B. Tormunesa PAH

anakil@yandex.ru

Biausinue mpupoabl 3aryCTUTENIS HA CBOICTBA MOJMMOYEBUHHBIX CMA304YHbIX KOMIIO3ULIMA HA OCHOBE
CJIOKHBIX 3(PHPOB

Cunme3upogansl NOIUMOUEBUHHbIE CMA30UHbIE KOMRO3UYUU, UMeIOWUe YCI08HO 08€ U Yemblpe MOYeSUNHble 2PYNNbl
Ha MOJIeKYIy 3a2yCmumeris NOAUMOYesUHbl, 8 NPUCYMCMEUL 8MOPO20 OUOPA3IA2aeMo20 342y Cmumers
(Hanoyenniono3vl, yemapunogozo cnupma). Oyernenvl makue c80UCM8a, KAk memnepamypa Kanienaoenus,
nenempayus, KOJIOUOHAs CMAOUTLHOCHb, peonocudecKkue, mpuboiocuyeckue i npomueoOU3HOCHble CEOUCMEA.
Ycemanosneno, umo ceoticmea cmazounvlx KOMNOZUYULI MEHAIOMCS 8 3A8UCUMOCU OM KOJUYECMBA MOYEBUHHBIX
2PYNN HA MOAEKYNLY NOAUMOUEBUHBL U COOEPIHCANUL 8MOpoco buopasznazaemozo sazycmumens. Cmazounvie
KOMRO3UYUU HA OCHOBE MEMPamMouesurbl 001a0am MeHbuell 643K0CMbI0, IYYUUMY MPUOOIOSUYECKUMU U
NPOMUBOUSHOCHBIMU CBOUCMBAMU HE3ABUCUMO OM COOEPAHCAHUSL HAHOYEILTIONO03bL, YMO NOOmeEepIcoaem peuarouee
6UAHUE CMPYKIMYPbl MOYEBUHHO20 3A2YCMUMENS HAd CBOUCMBA CMA30UHBIX KOMNO3UYUIL.

KiroueBble c10Ba: IOJMMOYEBHHA, CMa30YHbIE KOMITO3UIINH, HAHOIIEIITION03a, OJIEOTENH, CII0KHO3(PHUPHAS OCHOBA,

TPHUOOJIOTHIECKHE CBOMCTBA, PEOJIOTHYCCKIE CBOMCTBA.

B. P. Tonkonogov!, A. Y. Kilyakova?, N. D. Stenina?, O. V. Popova?, R. Z. Safieval?, V. A. Vinokurov?,

S. N. Gorbacheva?, S. O. Ilyin®

'Gubkin Russian State University of Oil and Gas

“Non-commercial partnership «Technopark of Gubkin University»

3A. V. Topchiev Institute of Petrochemical Synthesis, Russian Academy of Sciences

Effect of Thickener Nature on the Properties of Polyurea Ester-Based Greases

In this study, polyurea lubricant compositions were synthesized. They had conditionally two and four urea groups per
molecule of a polyurea thickener and were synthesized including in the presence of a second biodegradable thickener
(nanocellulose or cetaryl alcohol). Such properties as dropping point, penetration grade and oil separation as well as
rheological, tribological and antiwear properties were evaluated. It is established that the properties of lubricating
compositions vary depending on the number of urea groups per polyurea molecule and the content of the second
biodegradable thickener. Tetraurea-based greases exhibit lower viscosity, better tribological and anti-wear properties
regardless of the nanocellulose content, which shows the decisive influence of the polyurea structure on the properties
of the greases.

Key words: polyureas, lubricating greases, nanocellulose, oleogels, ester oil, tribology, rheology.

M. M. ®ponoé’, A. IO. Kunaxoea®, JI. lpanzaii’, H. /lépp?
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Yiy4dnienne TpuGOTEXHHYECKNX CBOCTB MOJHMOYEBHHHBIX CMA30K HA Pa3HBIX JAMCIEPCHOHHBIX Cpeaax

C MpUMEeHeHUeM Pa3INYHbIX HANOJHHUTeEIe

B pabome paccmompensi ceoticmea nanornumeineii 018 RIACMUYHBIX CMA30K, MAKUX KAK, OUCYTbhud moauboeHa,
oucynb@uo eonvppama u epagpum. Mzyueno ux enusHue Ha mpubomexHuieckue ceolucmeda

NOAUMOYUCBUHHBIX NAACHIUYHBIX CMA30K, NPULOMOGIEHHBIX HA PA3IUYHBIX OUCHEPCUOHHBIX CPedax, ¢ HOMOUWbIO
mpubomempa bpyzeepa, 6 coomsemcmeuu co cmanoapmom DIN 51347-1:2000-0 u mpubomempa SRV-3

6 coomeemcmsuu co cmanoapmom ASTM D5707.

KJioueBblie €/10Ba: MIIACTUYHBIC CMa3KH, TIOJIMMOYCBHHHBIC CMa3KH, JIOOABKH K CMa3KaM, HAIIOJHHUTEIH,

aucynshun MoiaubaeHa, rpadut, TUcynb(ua Boibppama, TpPUOOIOTHIECKUE CBOMCTBA CMa30K.

M. M. Frolov?, A. Yu. Kilyakova?, L. Drangai?, N. Dorr?

1Gubkin Russian State University of Oil and Gas (National Research University)

2AC2T research GmbH, Wiener Neustadt, Austria,

Improving of Tribotechnical Properties of Polyurea Greases

Based on Different Dispersion Media with Different Fillers

This work describes the properties of the fillers in lubricating greases, such as molybdenum disulfide, tungsten
disulfide and graphite. Their influence on the tribotechnical properties of polyurea grease, enhanced with various
dispersion media, was studied using the Brugger tribometer in accordance with DIN 513471: 20000, SRV-3
tribometer in accordance with ASTM D5707.

Key words: greases, polyuria grease, solid additives, fillers, molybdenum disulfide, graphite,

tungsten disulfide, tribological properties of greases.
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MMonyyenne HU3KOCEPHUCTOTO CY/I0BOTO TOMJIUBA

Ilpeocmasnensi pe3ynomamsl UCNLIMAHUA CUCEMbL KAMALUZAMOPOS, PA3PAbOMAHHOU OJisl 0eMemaniu3ayuu

U obeccepuBaHus cmecu 8aKyyMHO20 2a30LLIA U MANXCEN020 2a30U1A KOKCo8aHus npu oasnenuu 6 Mlla, memnepamype
360-370°C u ob6vemnoii ckopocmu nodaqu ceipvs 1 v ¢ nonyuenuem npodykma, cooepacauezo 0,05% mac. cepu.
Paszpaboman cocmae cyoosozo monauea mapxu RMB 30 ¢ eosneuenuem oucmunnammuvix ppaxyutii

BMOPUUHBIX NPOYECCO8 U OENPecCOPHO-OUCnepupyrowel npucaoku 0Jis 008e0eHUs meMnepamypsl meKy4ecmu

0o mpebosanui I'OCT 32510-2013.

KuiroueBble cj10Ba: BAKyyMHBII T'a301iIb, TSKEIbIA Ta301Ib KOKCOBAHUS, IEMETAIUIA3aIN, THIPOOOECCepUBaHHE,

JIeTIPECCOPHO-TUCTIEPTUPYOMIAsl TPUCAIKA, HU3KOCEPHUCTOE CY/I0BOE TOTUINBO.

L. A. Gulyaeva, M. M., Lobashova, T. N. Mitusova, O. I. Shmel’kova, V. A. Khavkin, P. A. Nikulshin,
All-Russian Research Institute of Qil Refining JSC

Production of Low-Sulfur Marine Fuel



Results of testing of catalyst developed for demetallization and desulfurization of vacuum gasoil and heavy coking
gasoil mixture at 6 MPa hydrogen pressure, 360-370°C temperature, 1 h™* liquid hourly space velocity (LHSV) to
obtain a product containing sulfur less 0.05% wt. are presented. The composition of RMB 30 marine fuel with the
involvement of distillate fractions of secondary processes and depressor-dispersing additive to bring the flow
temperature to the requirements of GOST 32510-2013 was developed.

Key words: vacuum gasoil, heavy coking gasoil, demetallization, desulfurization, depressor-dispersing additive,

low-sulfur marine fuel.
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Biausinue MUKPOBOJIHOBOI 00pa00TKH TOBAPHOIi Tsizke10ii HepTH HA ee TeKyYeCTh

B pabome sxcnepumenmansHo uccie006ano 8o30elicmeue Hazpesa mosapHoll maxcenol negpmu
ceepxsvicokouacmomuvim (CBY) anexmpomacnummubim noniem na usmenenus ee éaskocmu. Mcciedosano enusnue
haz06020 cocmosHUA HAOMONEKYTAPHBIX 0OPA308AHUIL HA Peosio2uyecKue CEOUCMEa MAdiCeNol Hehmu

nocie OUsIeKmpu4ecKo2o Hazpesa. Bvinonnena oyenka sHepeun MeiCMONEKYIAPHO20 83aUMOOECINEUS]
acganbmeHo8bIX HAHOAZPE2AMO8 PA3IUYHBIX MACUMAOHBIX YPOBHEll HA 6a3e PeOMEempPUeCKUX UCCIe008aHUL
msdscenou Heghmu, oopabomannou CBU-nonem. Yemanoeneno, umo ons cmabunvnoli no acghanomenam Hegpmu
Haubonee 3hpexmusHoll a61semcs 2UOPUOHAS CXeMa MUKPOBOIHOBOU 00pabOmKL.

KioueBble ciioBa: Tsoxenas HeTh, acCOIMATHBHAS HaHOKUIKOCTh, CBU-Harpes, rudpuHas cxema Harpesa,

3(1)(1)6KTI/IBH3H BA3KOCTD, (baSOBOC COCTOSIHUC, SHCPI'UA aKTUBALIUU BA3KOTI'O TCUCHU.

Cao Bo?, S. N. Chelintsev?

1Xi’an Shiyou University, Xi’an, China,

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

Influence of Microwave Processing of Heavy Stock Oil on Oil Fluidity

The paper experimentally investigated the effect of heavy stock oil heating by ultra-high frequency (microwave)
electromagnetic field on oil viscosity changes. There has been studied an influence of the supramolecular formations
phase state on the rheological properties of heavy oil after various dielectric heating schemes application. The energy
of the intermolecular interaction of asphaltene nanoaggregates of various scale levels is estimated on the basis of
rheometric studies of heavy oil treated with microwave energy. It has been established that for asphaltene stable oil
the hybrid microwave processing scheme is the most effective.

Key words: heavy oil, associative nanofluid, microwave heating, hybrid heating scheme, effective viscosity,

phase state, viscous flow activation energy.
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I[IpousBoansbie pypdyposa B KauecTBe KOMIIOHEHTOB TOILIUB

B cmamve nokazana 603moxicHOCHb NPUMEHEHUS. NPOU3BOOHBIX (PYPPYPOILA, NOTYUEHHBIX KAMATIUMUYECKUM
2UOPUPOBAHUEM HA MEOHBIX U HUKENIeBbIX KAMAIu3amopax ¢ npeoopasosanuem Gypdypona 0o moniugHvix
KoMnonenmos. bulno oyeneno ux eiusnue Ha AHMUOCMOHAYUOHHBIE CEOUCMEA U XUMUYECKYTIO CIMAOUTLHOCHD.
Ommeueno, umo Qhypamnvl NPOAGIAIOM CE0I0 HAUOOILULYIO IPPEKMUSHOCTD 8 HUSKOOKMAHOBBIX Y21e6000POOHBIX
baszax, xax Hanpumep, ben3un cuopoxpexunea npu cooepxcanuu 5—30% mac. Bvicoxas Konyenmpayus
NOMEHYUATLHBIX CMOJL MOIACETN NPUBECTHU K 0OPA306AHUI0 OMI0NCEHULL 8 KaMepe C2opanusl 08ueamest, 4mo, @ C8o
ouepedv, mpebyem nposedeHust OONOIHUMENLHBIX UCCIe008AHULL.

Karouessle ciioBa: dypdypon, 2-metundypas, Gpypdypunamun, aunpomnwianerans Gypdypora.

P. A. Nikulshin, M. A. Ershov, E. V. Grigoreva, S. V. Tarazanov, S. N. Kuznetsova, O. V. Repina.

All-Russian Research Institute of Oil Refining JSC

Furfural Derivatives as Fuel Components

Furfural derivatives, prepared from vegetable raw materials, have recently become popular as high-performance fuel
additives. Special attention is drawn to these compounds as oxygenates. A lot of research have been developed for
preparing new materials from furfural, but it still doesn’t clear about their effect on physicochemical properties of
fuels. In this article is shown the possibility of adding furfural derivatives, which are obtained by their hydrogenation
at copper and nickel catalysts with full furfural conversion to fuel. Their impact on antiknock properties and chemical
stability was evaluated. It was noticed that furans are mostly effective in low-octane bases (gasoline HC) at 5-30 %
wt. concentration. High concentration of potential gum may lead to carbon depositions in the combustion chamber of
an engine that requires additional tests.

Key words: furfural, 2-methylfuran, furfurylamine, furfural dipropyl acetal.
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Komno3uuuu aneraJeii pypdyposia kak KOMIUIeKCHAs J00aBKa K AU3eJbHbIM TOILJIMBAM

Pexomenoosan memoo nonyuenus oubymui- u ouamunayemanieii pypgypora na 1abopamopHol yCmanoske
npomourozo muna. Onpeoenenvl yemanogvie YUcia KOMROUYUl ¢ 6YMaHoIOM U npu 68e0eHul OUKYMUINEPOKCUOd,
HU3KOMeMNepamypHble CGOUCMEA U CeOUMEHMAYUOHHAST YCMOUYUBOCHb OU3ETbHBIX MONIUE Npu 86edenuu 3% mac.
0bpa3zyos ayemaneil. Oyenenvl CMA3bIBAIOWUe CEOUCMEA UCCTeOYeMbIX 00pa3yo6 ayemaneli u OnpeoeneHsl
YUCTEHHbLE 3HAYEeHUS OUAMEeMpPa NAMHA U3HOCA.

Kiwuesrble coBa: Gypdypo, anerany, HETaHOBOE YHCIIO, CyTb(OKATHOHUT, CMa3bIBAIOIIAsl CTIOCOOHOCTD.
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Furfural Acetal Compositions as an Complex Additive to Diesel Fuels

Preparation method for furfural dibutyl and diamyl acetals in flow-type laboratory setup is recommended. Cetane
numbers of compositions with butanol and dicumyl peroxide addition, low-temperature properties and sedimentation
stability of diesel fuels with 3% wt. acetals were determined. Lubricating properties of the studied acetals were
evaluated and values of wear spot diameter were determined.

Key words: furfural, acetals, cetane number, sulphocationite, lubricity.

. /1. Byxankun, A. I1. Cemenos', A. A. Hosukos', P. H. Menozasues',

A. C. Cmonopee>>**, Il. A. I'ywun?, /1. I'. Uyxkun'®

PT'Y uedru u raza (HUY) umenu U. M. I'y6kuna,

2MuctutyT Heopranudeckoi xumun umenn A. B. Hukomaesa CO PAH, r. Hosocubupck,

SHoBoCHOMPCKHI TOCYIAPCTBEHHBINH YHUBEPCHTET,

*Kazanckuii (IIpuBOIDKCKHIA) (eiepanbHbIii yHUBEPCHTET,

*HHCTHTYT BO30OHOBIISEMBIX HCTOUYHUKOB oHeprun CTuBeHcoHa, Y uuBepcutet Jluepmyis, BenmukoGpuranus,
semenov.a@gubkin.ru

da30B0o-nepexoHbIe MATEPUAJIBI B JHEPreTHKE: COBPEeMEHHOE COCTOsIHME MCC/Ie10BAHUI

U NlepCleKTUBbI PUMeHeHHUsI

B pabome npeocmaenen 0030p cogpemennvix ucciedoganuil 8 ooracmu hpazo80-nepexoOHbIX Mamepuaios,
NEPCNEeKMUBHBIX OISl CHUICEHUS] IHEP2ONOMEPD 8 NPOMBIULIEHHBIX YCA08UAX U 8 CUCeMax
OMONJIEHUS/KOHOUYUOHUPOBAHUSA HCUNBIX NOMeweHull. B uacmnocmu, paccmomperuvl npobiemuvl 6HeOpeHUs: OaHHBIX
MexHONI02Ull, maxue, Kak cmpamezus UHKANCYIUpOBaHUs AKmMUgHo20 6eujecmea, CmabuibHOCMb NOLYYEeHHbIX
mMamepuanos ¢ pazo8eim hepexoooMm u 803HUKaIouue Kopposuonnsle ocrodxcherus. Kpome moeo, ghazoeo-nepexoonuie
Mamepuanbl MO2ym UCNONb308AMbCS 8 XONOOUNbHBIX cucmemax 015 nosvuumenus KII/J, a makoce 6 xpanunuwax ons
CHUDICEHUS MEXHON02UYECKUX NOMePb, CEA3AHHBIX C UCNAPEHUEM MONIUE U MEXHUUECKUX HCUOKUX NPOOYKIOE.
Buidenenvl nepcnexmugnuvle Hanpasienus UCNONbL308AHUSA OAHHBIX MAMEPUANIO8 U HAMEYEHbl NYMU PeuleHUs
B03MODICHBIX NPOOIEM.

KawueBrble cioBa: $a30Bo-niepexoHbIe MaTEpPHabl, XpaHEHUE TEIJIOBOM SHEPTUH,

IJIaBJICHUEC, KPUCTAJUIU3allU, ICPCOXTTAKICHUC, MHKAIICYJIALUA.
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Phase Change Materials in the Energy Sector:

Current State of Research And Application Prospects



In this work, we review the recent studies on phase change materials promising to reduce energy losses in industrial
conditions and domestic heating/air conditioning systems. Particularly, we focus on the challenges of phase change
materials application, such as a strategy for the encapsulation of active substance, the stability of obtained materials
with a phase transition, and emerging corrosion complications. Phase change materials could be employed in
refrigerating systems to increase thermal efficiency, and in the storage facilities to reduce evaporative losses of fuels
and industrial liquid products as well. Promising areas of using these materials are highlighted and ways to solve
possible problems are outlined.

Key words: phase change materials, thermal energy storage, melting, crystallization, subcooling, encapsulation.
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