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H. B. Xonoo, B. B. Xonoo, B. A. Kupuii, I0. 11. Alcoan

KyOGaHnckwnii rocy1apcTBEHHBIN TEXHOJIOTHIECKUH YHHBEPCHUTET

kholodvv@outlook.com

PanmonainHoOe HCMOIb30BaHNE YJHEPTUH Nepenajaa AaBjeHns MPUPOIHOrO raza

B pamxax snepeocoepezaroweii nonumuxu I1AO «lasnpomy» o nosviuieHuu suepeemuieckot 3 GexmusHocmu
douepnux oduecms u opeaHu3ayull Ha 0CHO8e NPUMEHEHUs UHHOBAYUOHHBIX MEXHOIO2ULL U IHEPLEMUYECKO20
060pydo6anus ObLIA PACCMOMPERA Yeneco0OPA3HOCHb 3AMEHbL OPOCCETUPYIOUUX YCMPOUICIE, UCNOIb3YeMbIX Ol
n0020MOBKU 2430 HUZKO20 0AGLEeHUsL (MONTUBHO20, NYCKOBO20) O/isi COOCMBEEHHBIX HYHCO YCMAHOBOK NOO20MOBKU 2A3a
K mpancnopmy Ha oemanoephwlii acpecam. IIpednogicentulil cnocobd no02omosku moniugHo20 2a3d No3601UM
sbIpaboOmams OONOIHUMENLHOE KOTUYECHBO IKOLOSUYECKU YUCTOU, «3eIEHOIY IHEPSUU, MeM CaMbIM COKPAMUmMb
9IKCHIYAMAYUOHHBIE 3ampambl U nosvicums dnepeemudeckutl KI1/] eceil ycmanoexu. B pabome npedcmasnen
CPABHUMENbHBIN AHANU3 US0IHMATLNUNIHOZ0 U UZ0IHMPONUNIHOZO PACUIUPEHUS 2a3d C UCTIOb308AHUEM PA3TUYHbBIX
yempoticms. TlpedcmagnenHnvle Mooenu pacuuperus 2a3a 8blNOJIHEHbL 8 CReYUATUUPOBAHHOM NPOSPAMMHOM
obecneuenuu no mooenuposanuio xumuko-mexnonocuyeckux cucmem HYSYS (AspenTech) u nozsonsrom oamo
KOJIUYeCMBEHHYI0 OYEHK) SHep2uU nepenaoa 0aeieHus.

KiioueBble c10Ba: IpUPOAHBIH ra3, peryiasaTop nasienus, apdexr Ixoyns — TomrcoHa,

M30PHTPOINUHHOE pacUIpeHue, YHeprocoepekeHune.

N. V. Kholod, V. V., Kholod, V. A. Kiriy, Yu. P. Yasyan

Kuban State Technological University

Rational Use of Natural Gas Differential Pressure Energy

As part of PIJSC Gazprom's energy-saving policy of increasing energy efficiency of subsidiaries and organizations
through the use of innovative technologies and energy equipment, the expediency of replacing throttling devices used
for low pressure gas treatment (fuel, starting gas) for own needs of gas treatment units for transportation (GTP) with
expander unit was considered. The proposed method of fuel gas preparation will make it possible to generate an
additional amount of environmentally clean, "green" energy, thereby reducing operating costs and increasing the
energy efficiency of the entire plant. The article presents a comparative analysis of the isoenthalpic and isoentropic
gas expansion using different devices. The presented gas expansion models are performed in

the specialized chemical engineering systems modeling software HYSYS (AspenTech) and allow to estimate the
pressure drop energy.

Key words: natural gas, pressure-control valve, Joule—-Thomson effect, isentropic expansion, energy efficiency.

H. P. Muxaiiney?, C. A. Cunuyun, E. A. /lanunog?

Poccuiickuii XMMHKO-TEXHOIOTHYECKUI yHUBepcuTeT M. JI. 1. Menneneesa,

2A0 «HayuHo-HCCIIe10BaTENBCKHIT HHCTUTYT KOHCTPYKIMOHHBIX MaTepHaaoB Ha ocHoBe rpadura « HUUrpapu»
nikitastyle94@gmail.com

IIpouecc TepMOMOJINKOHIEHCAIMU U MPOU3BOACTBO HEPTIAHOTO MeKa

B cmampve paccmomperol cnocobwl noiyyernus He(i)mﬂHOZO neka mepMOnOﬂuKOHC)EHC(luMM. Ocnoeroe sHumarue

ydeﬂﬂemc;z xapakmepucmuxkam Hequ;mozo neka, eco CGOlZC‘WlGClM, CPABHEHRUIO €20 C KUMEHHOY2O0IbHbIM NEKOM.



Onucanbl mpu nepcneKmugHvle MexHoI02UU NPOU3B00CMEd HeMAHO20 NeKa.: MEPMONOIUKOHOCHCAYUS KpEeKUHe-
ocmamxa, 8blCOKOMeMnepamypHas mepmMonoIuKOHOCHCAYUs HeQPMAHO2O CbIPbs U MEPMONOTUKOHOCHCAYUS CMOTIb
nupoausa no ogyxcmaoutinou cxeme. Ilpedcmasnensvt cnocoObl noayuenus Hegpmano2o neka 6 1abopamopHvIx
VCI08UAX, MaKue KaKk mepMONnoIUKoHOeHcayus noo 0agneHuem u mepmooopabomxa npu NOHUNCEHHOM OA6/leHUU.
Iloouepknyma axmyanbHOCMb U YenecoobpasHocms paspabomox no co30aHuIo0 HemAHO20 nexa

U 8HEOpeHUIo Npoyeccos mepmonoIukonoencayuu 6 Poccuu.

KaroueBrble c10Ba: KaMEHHOYTOJIBHBIN 1TE€K, HE(TSIHON MEK, TEPMOIIOINKOHICHCAITHS.

N. R. Mikhailets?, S. A.Sinitsin?, E. A. Danilov?

ID. I. Mendeleev Russian University of Chemical Technology,

2JSC “Scientific Research Institute of Graphite-Based Structural Materials “NIlgrafit”

Thermal Polycondensation Process and Oil Furnace Production

The article discusses the methods of obtaining petroleum pitch of thermal polycondensation. The main attention is
paid to the characteristics of petroleum pitch, its properties, its comparison with coal-tar pitch, the advantages of
petroleum pitch in comparison to coal-tar pitch, the processes of production of petroleum pitch by thermal
polycondensation are given. Three promising technologies for the production of petroleum pitch have been identified:
thermal polycondensation of cracking residue, high-temperature thermal polycondensation of petroleum feedstock
and thermal polycondensation of pyrolysis resin according to a two-stage scheme. Methods of obtaining petroleum
pitch in laboratory conditions, such as thermal polycondensation under pressure and heat treatment under reduced
pressure, are presented. The urgency and feasibility of developments for the creation of petroleum pitch and the
introduction of thermopoly-condensation processes in Russia is emphasized.

Key words: coal tar pitch oil pitch, hydrocarbon composition, thermal polycondensation.

B. A. lanunos, T. H. 'apmman, @. C. Cosemun, M. B. Capmaxos, K. H. Illamanos

Pocculickuii XUMUKO-TEXHONOrH4eCKuil yHuBepcuteT uMm. [. . Menneneesa

trinitroanilin@gmail.com

CpaBHeHUe pe3yJIbTaTOB MOJeIHPOBAHNA Mpolecca peKTH(PHUKAIMN He(PTAHBIX Ppakuuii

€ MCIOJIb30BAHMEM PeAJIbHBIX M NCEeBJOKOMIIOHEHTOB

Yemouuusas paboma nepmexumuueckoeo npeonpusmust u e20 YCmano8oK, a makdice e2o Ih@ekmusHocmsy 60
MHO2OM 3A8UCAM OM HAOEHCHOU U ONMUMATILHOU padomul mexHoI02UecKko2o 0bopyoosanus. Ouens yacmo
6cmpeyaemcsl, 4mo KOMNJIEKCbl MEXHON02UYEcK020 000py006anus pabomaiom He ¢ ONMUMAaIbHOM pedicume,
HeCMOmpsl HA MO YO YNPABIAIOMC COBPEMEHHBIMU CUCIEMAMU ABMOMAMUIUPOBAHHO20 YnpasaeHus. Ecau no
KaKou-1ubo npudune npousonoem ocmaHo8ka 000pyo008ans, mo HUKaKue Hauryyuue mexHon02uu Uil ynpasiaouue
UMY CUCTeMbl He CMO2YM B0CHONIHUMb IKOHOMUYECKUE U30EPICKU U NOMEPU, KOMOopble 603HUKAIOM 8 Cyuae
npocmos 06opyodosanus. Pewenuem oannou npobremvl A6158emcst co30aHUe KOMNLIOMEPHBIX MoOeell, KOMopbie
NO360510M ¢ eOUHBIX NO3UYULI OXBAMUMb THEXHOI02UHEeCKoe 000py0osanue u npogecmu psao HeoOX00UMbIX
IKCNEPUMEHmMO8, He npubezas K Oelicmsylouemy obopyodosanuio. B pabome npousseden pacuem u cpasnenue
De3yIbmamos KOMNbIOMepHo20 MOOEIUPOBAHIUSL NPoYecca pazoeneHus yenedo00pOOHbIX cmecell Ha Oase peanbHblx

U NCe8OOKOMNOHEHmMO8 ¢ ucnoavsosanuem naxema npoepamm CHEMCAD. Komnvromepras mooens baoxa



pexmuurayuy peanuzo8ana npu MOOEIUPOSAHUY YHACKA MEXHOI0SULECKOU CXembl NPOU3B0OCHEA HCUOKO2O0
MONAUBA YCMAHOBKU 2UOPOKPEKUH2A BAKYYMHO20 2A30UA.

KimoueBble cioBa: pekrudukanys, HerenepepadboTka, KOMIIBIOTEPHOE MOJICITUPOBAHUE, THIPOKPEKUHT .,

V. A. Danilov, T. N. Gartman, F. S. Sometin, M. V. Sartakov, K. I. Shatalov.

D. I. Mendeleev Russian University of Chemical Technology

Comparison the Results of the Efficiency of the Simulation the Rectification Processes

Using Real and Pseudocomponents

Today the stable work of a petrochemical plant and its installations, as well as its efficiency, mostly depends on the
reliable and optimal operation of technological equipment. It is very common that technological equipment complexes
do not work in an optimal mode, despite the fact that they are controlled by modern automated control systems. If the
equipment is stopped for any reason, then no best technology or management systems can compensate for the
economic costs and losses that arise in the event of equipment downtime. The solution to this problem is to create
computer models that allow you to cover the technological equipment from a single point of view and conduct a
number of necessary experiments without resorting to existing equipment. The computer model of the rectification unit
is implemented when modeling the section of the technological scheme for the production of liquid fuel of the vacuum
gasoil hydrocracking unit.

Key words: rectification, oil refining, computer modeling, hydrocracking.

10. M. Ilumenos, A. B. Ynumuko, B. A. Cepeoa

DAY «25 I'ocHUHM xummoTtonorun Muno6opons! Poccun»

25gosnithim@mil.ru

Merton ynpasJjieHHs TPeOOBAHUAMH K 3KCIJIyaTAIIMOHHBIM CBOWCTBaM

roproYe-cMa304HbIX MATEPHUAJIOB

Ilpeonooicer SKOHOMUUMBIL MEMOO YNPABIEeHUS MPedOSAHUAMU K YPOBHIO IKCNIYAMAYUOHHBIX CEOLICINE 20pIoUe-
cmazounsix mamepuanog (I'CM), exnouarowuii ycmarnoanenue mpebosanutl (nocmpoeHue KOHYenmyaibHol

U IMAUPULECKOU MOOeell) U UX KOIUYECTNBEHHOE 8bIPAdICEHIe Yepe3 8blCOKOUHDOPMamueHvle noKazamenu
cknonnocmu I CM k npespawenuam, anpobayuro, cneyuguxayuio, pearuzayuio, oyeHKy sggexmusnocmu

u mMoouguxayuro mpebosanuil, 00ecne1usarwuil NogvluieHue 3HPEKMUSHOCIU HCUSHEHHO20 YUKIA TNEXHUKU U
npumenerus I CM. [Ipusedenvl npumepsl, uiirocmpupyrowue omoeibHble NOI0NACEHUSL HOB020 Memo0Od
NPUMEHUMENbHO K CBOLCMBAM MOMOPHLIX MONIUE U SUOPABIULECKUX HCUOKOCHIEU.

KiroueBble c10Ba: roprove-cMa3ouHble MaTEPUAIIbL, SKCIUTyaTallMOHHOE CBOICTBO,

XHMMOTOJOTHYECCKUN mpouecc, MOaCib, IIPOrHO3UPOBAHUC.

Yu. M. Pimenov, A. V. Ulit’ko, V. A. Sereda.

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

Method of Fuels and Lubricants Performance Properties Requirements Management

The cost-effective method of fuels and lubricants performance properties requirements management is proposed.

Method ensures effectiveness enhancement of equipment and of fuels and lubricants life cycles; it includes



requirements establishment (constructing of conceptual and empirical models of requirements), their quantitative
expression through highly informative indicators of fuels and lubricants propensity for transformations, then
approbation with the use of laboratory, bench and test stands tests, specification, assessment of realization in real
world equipment operational conditions, effectiveness evaluation and modification of requirements. Some illustrations
of application of the new method phases with regards to motor fuels and hydraulic fluid are provided.

Key words: fuels and lubricants, requirements management, performance property, engineering,

chemmotological process, modeling, forecasting.

9. A. Anexcanoposad’, b. JI. Anexcanopoe’, XK. T. Xaoucoea?, X. X. Axmaooea?, JI. IIl. Maxmyoosa®

!Ky6anckuii rocyapcTBeHHbIN arpapHbiii yausepeutet uM. U. T. TpyOununa,

2['pO3HEHCKHUIi TOCYIaPCTBEHHBIN HEQTIHON TEXHUMYECKUH yHUBEPCUTET MM. akaja. M. JI. MUIUIHOHIIMKOBa
alex2a@yandex.ru

Kpucrajuimszanusi ¥ CTpYKTypHOe 3acTbiBaHHe Napa(MHOB B PACTBOPHUTEJIAX

Pa3JIM4YHON IPUPOABI

Hccenedosanvl memnepamypel Ha4ana KpUCMAaLIU3ayul U 3aCmulaHUs. pacmeopos HePmAHbIX U CUHIMEMUUECKUX
napaguHoe pasHol KOHYeHMpayuu 8 HeNnOAPHLIX U CAD0 NONAPHBIX Yelle8000POOHBIX PACMEOPUMENAX PA3IUYHBIX NO
cocmagy u eéaskocmu. Iloxazano, ymo napaghumsi, paziuunslie N0 RPOUCXOHCOECHUIO U Yee8000POOHOMY COCMABY, C
ONUBKUMYU 3HAYESHUSMU MEMNEPATYD NAAGLEHUS, UMEIOM MAL0 OMAULAIOWUEC MeMNepamypbl KpUCMAIIU3ayuU u
3acmul8anus @ OGHHOM pacmeopumene. Ycmanosien memMnepamypHslii OUanason Mexcoy memnepamypamu
KpUCManiu3ayuy 4 3acmul8aHus U3yYeHHbIX pacmeopos napagunos.

KiwueBble ciioBa: HeTsHBIE apadUHBI, CHHTETHYECKHE H-aJIKaHbl, TEMIIEpaTypa TUIaBJICHUS,

YIIIEBOAOPOAHBIC PACTBOPUTCIIN, TEMIICPATYPhI KPUCTAJITIM3AllUN U 3aCThIBAHU .

E. A. Aleksandrova?, B. L. Aleksandrov?, Zh. T. Khadisova?, Kh. Kh. Akhmadova?, L. Sh. Makhmudova?.

!Kuban State Agrarian University Named after I. T. Trubilin,

2Grozny State Oil Technical University Named after academic M. D. Millionshchikov

Crystallization and Structural Solidification of Paraffins in Various Solvents

The temperatures of the beginning of crystallization and solidification of solutions of petroleum and synthetic
paraffins of different concentrations in nonpolar and weakly polar hydrocarbon solvents of different composition and
viscosity are studied. It is shown that paraffins of different origin and hydrocarbon composition, with similar melting
points, have slightly different crystallization temperatures and solidification in this solvent. The temperature range
between the temperatures of the beginning of crystallization and solidification of the studied paraffin solutions is
established.

Key words: petroleum waxes, synthetic n-alkanes, melting points, hydrocarbon solvents,

crystallization and solidification points.

H. P. /lemuxosa’, A. B. Ilonnaeckuii*, M. B. Pewuemuna, C. C. Boee, A. O. Ilumep3una?,

A. B. Bymonkuna's, A. A. Mumepsun'?, A. Il. nomoe*



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

2Camapckuii rocy1apCTBEHHBIN TEXHUYECKHI YHUBEPCHUTET,

3MockoBCKHii rocy1apcTBEeHHBIH yHUBEpcHTeT MMeHH M. B. JlomoHOCOBa

glotov.a@gubkin.ru

Cunre3 u uccjenoBaHue PU3NKO-XUMHYECKHX CBOMCTB M MPOYHOCTHBIX XapaKTEPUCTHK HOCHTEJ el HA OCHOBE
ATIOMOCHJIMKATHBIX HAHOTPYOOK rajuTya3suTa JJjis KaTaJIn3aTOPOB THAPOMPOIECCOB

Cunme3upogansvl Hocumenu Ha OCHOBe ANIOMOCUTUKAMHBIX HAHOMPYOOK 2ANIYAUMA C PASTUYHBIM COOEPIHCAHUEM
OKCUOA ATIOMUNUSL 0151 KAMATUZAMOPOE 2UOPONPOYECCO8 U UCCLEO08AHbL UX MEKCHYPHble XaPaAKMEPUCUKY

u Kuciomuule ceoticmaa. M3yuen KOMROHEHMHBIN COCAG U NPOYHOCMHbIE XAPAKMEPUCTUKY ATTOMOCUTUKAMHBIX
Hocumenetl 8 hopme IKCMPYOamos YUIUHOPU4eCcKol popmol u YCMAHOBIEHO GIUIHUE MACCOBO20 COOEPIHCAHUS
Oemuma, UCNOIL3YEMO20 8 KAUecmee Ce:A3yIueco, Ha QU3UKo-xumudecKkue ceoticmea mamepuanos. Iloxazano, umo
no napamempy Mexanuieckol npoYHOCMU HaA PAa30dA6IUanUe XapaKmepucmuKy CUHMe3upoB8aHHbIX Hocumenell Ha
OCHOB€E ATIOMOCUTUKAMHBIX HAHOMPYOOK CONOCMABUMbL UTLU NPEGOCXOOSIN MAKOBble OISl NPOMBIUIEHHBIX AHANO208.
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Synthesis and Investigation of Physicochemical Properties and Mechanical Strength of Natural Aluminosilicate
Nanotubes Based Supports for Hydroprocesses Catalysts

Supports based on aluminosilicate halloysite nanotubes and alumina of different contents for hydroprocessing
catalysts were synthesized and their textural characteristics and acidic properties were investigated. It was shown that
the mechanical strength of the support pellets based on aluminosilicate nanotubes and alumina are comparable
or superior to those for industrial analogs.

Key words: halloysite, boehmite, supports, hydroprocesses, mechanical strength.

. A. /Ipozooes, /1. H. Menvnuxos

DAY «25 I'ocHUU xummotonorun Munobopons! Poccnn

25gosniihim@mil.ru

Hccnenoanue npouecca cMeleHUs TOMJIMB MPH HX MOCJIE10BATe/ILHOI NepeKkayke

1o cOOpPHO-pPa3dopPHBLIM TPYOONIPOBOAAM

Paccmompennl 6onpocsl oyenku npoeHo3upyemozo obvéma cmecu, oopasyoueics npu nocied08amenbHol nepekauxe
MONIUS PA3TULHBIX 2DYIN U MAPOK NO cOOPHO-pa30opHbiM mpybonpogodam. IIpedcmasnena mamemamuieckas
MOOenb npoyecca cMeuleHuss MonaIus npu ux nocie008amenbHoll nepekaike, OCHO8anHas Ha Telnoposckoi meopuu
npoooabHOU ougdysuu 6 mypoynenmuoix nomoxax. Ilpednoscenvl anarumuyeckue 3a8UCUMOCHU O BbIPANCEHUS
BA3KOCHO-MEMNEPAMYPHBIX XAPAKMEPUCUK NePeKaiUsaemMbix moniue. Bvinoinena oyenka obvema cmecu monaug

npU UX NOCAE008AMENbHOU NEPeKaike no cOOPHO-pazo0pHbIM MpPYyOONPO8oOaMm.



KioueBble c10Ba: cOOpHO-pa300pHBIC TPYOOIIPOBO/IBI, TOCIEI0BATENIbHAS IEPEKaYKa TOIUINUB, 3PPEKTUBHBIN
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Study of Mixture Formation Process During in Batching for Collapsible Pipelines

The issues of determination mixture volume during in batching for collapsible pipelines of different groups and brands
fuels examined. The based on Taylor theory of longitudinal diffusion in turbulent flows a mathematical model of
mixture formation process during in batching of fuels was approved. For the fuels viscosity-temperature
characteristics analytical presentation proposed dependences. The fuels mixture volume during in batching for
collapsible was simulating.

Key words: collapsible pipelines, fuel batching in pipeline, virtual coefficient of diffusion, fuel mixture formation,

Darcy friction factor, kinematic viscosity of fuels.
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OueHka 3koHOMHYecKOi 3¢ (PeKTHBHOCTH NPUMEHEHUSI MIOMYTHOr0 He(PTSIHOTO ra3a

714 trexnojoruu GTL

O0HOll U3 0OCHOBHBIX NPOOIEM HEePMEIOObIUU OCMAEHICS BLICOKULL NPOYEHM CHCULAHUSL NONYIHBIX HeMAHBIX 24308
(I1HT) u, coomeéemcmeenHo, HedblCOKUL YPOBEHb UX NOJIE3H020 UCNOIb308aHUs. Kpome mozo ¢ kascovim 2000m
pacmem 06vem 3ampam HANPAGIeHHBIX HA PA3PAOOMKY MEXHOI02UT NO CHUNCEHUIO 8b10POCO8 IeMYHUX OP2AHUYECKUX
coeduHenul u oxcuoa asoma 6 ammocgepy. Ha ocnoee ananuza cywecmsyroujeti npakxmuxu oyeHensbl 3KoOHoMU1ecKue
NePCneKmusbl U choOpmMyIupoBansbl pekomenoayuu no yeieeomy ucnoavsosanuto I1HI, 6 mom yucne ¢ yenvio
COKpaujeHus 8blOPOCO8 3a2pA3HAIOWUX Geujecms 6 ammocepy. Paccmompenvt mexnonoeuu ymenvuienus akeivHo2o
CoCUAHUsL, KOMOpble NPUMEHUMbL HA MECHOPONCOEHUAX MPYOHOU3EIEKAeMbIX Hepmell.

KuroueBrble ciioBa: MonyTHRIA HEPTIHOHN Ta3, 3HEProcoOepexeHune, nepepadboTka rasa,
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Evaluation of the Economic Efficiency of the Associated Petroleum Gas Application

for the GTL Technology

The main problem still remains a rather low level of useful use of associated components of oil production and,
consequently, a high percentage of combustion of associated hydrocarbon compounds. In addition, companies are
increasing the amount of costs aimed at reducing volatile organic compounds and nitrogen oxide every year, which
significantly reduces the productivity of equipment. Based on the analysis of existing practices, the economic

prospects are evaluated and recommendations



for the targeted use of APG are formulated. The study briefly outlines technologies for reducing on-site flaring that
are applicable in hard-to-recover oil fields. Information on technologies is collected and evaluated from a review of
previous studies, technical documents, and analysis of open international sourcess.

Key words: associated petroleum gas, GTL technology, energy saving, gas processing, liquid hydrocarbons,

high value-added products.
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CoBpeMeHHOE COCTOSTHHE Pa3padoTOK B 00JIaCTH IVIACTUYHBIX CMAa30K

Ha ocnosanuu ananusa nayuno-mexnuueckoll u nameHmou iumepamypvl ORUCAHbL OCHOGHbLE HANPABIeHUs

6 obacmu pazpadomxu NAACMUYHBIX CMA30K.: CEEPXUETIOUHbIE KATbYUEBbLE CMAZKU OISl BbICOKOHASPYICEHHBIX V31108
MpeHUst, UCCIEO0B8AHIUE BO3MONCHOCHEN HAHOPAZMEPHBIX HaACMuUY KAk 000AB0K K MHO2OQYHKYUOHATbHbIM CMA3KAM,
noayuenue HUSKOMEMNEPAmypHblX CMA30K HA 6UOpasziazaemvlx nNOIUIGUpHuIX ocHogax. Paccmompenvt maxoice
0CODEHHOCMU CMA3bIBAHUSL V31108 MPEHUsL INEKMPOMOOUTE.
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Review of Recent Research on Grease

Based on the analysis of scientific, technical, and patent literature, the main directions of the development of greases
are described: super-alkaline calcium greases for highly loaded friction units, research into the possibilities of
nanosized particles as additives to multifunctional greases, and the production of low-temperature greases on
biodegradable polyester bases.

Key words: greases, nano-lubricants, graphene.
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