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10. H. Jlebeoes

OO0 «HIIK KEJIP-89»

lebedev@kedr89.ru

HccnenoBanne rujpofMHAMUKH U MAaCCONEepeaaYd HA BHICOKONPOU3BOAUTEIBLHBIX

HEHTPOOEKHBIX TApeJKaX

B cmamve paccmompenwt pe3yivmamol ucnvlimanuii 8b1cOKONPOU3EOOUMENLHOU YEHMPOOENHCHOU MAPeKU Ha
IKCHEPUMEHMATLHOU NPOMBUULEHHOU YCIMANHO8Ke NPU peKmupurayuy cmecu moyos — Opmo-KCUuion noo 0asieHuem
0,15 MIla. Hcnvimanusi npo8oOUTUCH HA O8YX CXeMAX: C NOIHbIM G036PAMOM (hllecMbl U 8 pedcume YUPKYISYUOHHO2O0
opoutenus. Ananu3 IKCNePUMEHMATbHBIX OAHHBIX NOKA3AT, YMO HPOU3BOOUMENbHOCIb YeHMPODedCcHOU mapeiku 6 2-3
pasa eviute, 4em y 000t 6apbomadicHol mapenxu, 3¢hhekmuenocms pazoenenus 8 WMUPOKoM OUANA30HE HAZPY30K
cocmasnsiem 90-95 %, unmencusnocms menioooMena Ha KOHMAKMHbLL daemenm — om 7000

00 20000 xkxan/u-epad. Ilpomvlinennvie UCNLIMANUSL YEHMPODENCHBIX MAPENOK NPOBEOeHbL HA YCMAHOBKAX
nepepabomku Heghmu, 8 abcopoepax oUUCmKU NPUPOOHO20 2A3a OM CEPOBOO0POOA U YeleKUCI020 2a3d, HA YCIMAHOBKe
npouU3e00CmMead IMUIEHA U NOOMBEEPOUTU BLICOKYIO NPOU3BOOUMENTbHOCHb U IPDEKMUBHOCMb PA30eNeHUs.
KawueBble cnoBa: yenmpobesicnas mapenxa, mypoyienmuas ouggysus,

suxpeesoe 83aumooelicmeaue 2a3a ¢ .?fCMOKOCWlbiO, MeniomMaccoobMme.

DOI: 10.32935/0023-1169-2025-652-6-3-6

Yu. N. Lebedev

LLC «R&D Co. KEDR-89»

High-Performance Centrifugal Trays Hydrodynamics and Mass Transfer Study

The article discusses the results of testing a high-performance centrifugal tray at an experimental industrial column
during the rectification of a toluene-ortho-xylene mixture under a pressure of 0.15 MPa. The tests were carried out on
two regimes: full reflux mode and pump around mode. Experimental data analyses showed that the capacity of a
centrifugal tray is 2-3 times higher than that of any bubble tray, the separation efficiency in a wide range of loads is
90-95%, the effectiveness of heat transfer on the contact element is from 7000 to 20000 kcal/h-C. Industrial tests of
centrifugal trays were carried out at oil refining units, in absorbers for cleaning natural gas from hydrogen sulfide
and carbon dioxide, at an ethylene production unit and confirmed high capacity and separation efficiency.

Key words: centrifugal tray, turbulent diffusion, vortex interaction of gas with liquid, heat and mass transfer.

P. I. Tenawes', A. P. lagnemwun?, A. A. Banuesa®, C. M. Ilempoe**, H. IO. Bawkupuesa®
1000 «Dnepmxu >80 UHKUHUPUHTY,

2V hpumcKuit TOCY IaPCTBEHHBIN HEPTAHOM TEXHUIECKUH YHUBEPCUTET,

3Ka3aHcKuii HAMOHAIBHBINA HCCIIE0BATENBCKUI TEXHOIOTHIECKUI YHUBEPCHTET

4 Kazanckuii (ITpuBoskckuii) GpeepanbHbIi yHHBEPCUTET

Lfm59@mail.ru

CpaBHMTEJIbHASL OLIEHKA CTPYKTYPbI U KATAJIUTHYECKOH AKTUBHOCTH

CMEIIAHHBIX OKCH/I0B HUKEJIA U AJIIOMUHUSA



B pabome npedcmasnenwvt pezyniomamol CPAGHUMETbHBIX UCCIEO08AHULL MEKCMYPHBIX U KAMATUMULECKUX CEOUCTE
CMEUAHHBIX OKCUOO8 HUKENS U ATIOMUHUSL 8 3A8UCUMOCTIU OM COOMHOULEHUSI KAMUOHO8 MeMAI08 8 PACMEOpax npu
cunmese ux npeouiecmeeHnuxo8. Cmpykmypa cCMeuanHblx OKCUO08 USYHANACh C NOMOUWbIO PEHM2EHOCTPYKINYPHO2O0
ananuza, aocopoyuu-oecopoyuu asoma. Iokazano enuanue cOOMHOUEHUS KAMUOHO8 HUKES U ANIOMUHUS

6 CMEUAHHBIX OKCUOAX HA UX KAMALumuieckue ceoUcmea 8 npoyeccax KpeKunea JUHetHblX aiKano8 u maiceioll
negpmu. Ioxaszano, umo npu coomnowenuu NiZ*IA3* 2:1 nonyuennviii cmewanmwiii okcud obnadaem naubonvuiell
PA36umou NOGEPXHOCMbIO, BbICOKOU KAMANUMUYECKO AKMUBHOCTBIO 8 NPOYECcax KPeKuHea H-aliKaHos,
KOMnoHenmos msicenou nepmu. Cmewannvle okcuowt Ni-Al obradarom xamanumuyeckol aKkmueHoCmbO

6 PeaKyusix U3oMepu3ayuy aIKaHos8, Ymo npeonoaasaem ux UCnOIb308aHUe 8 Kauecmee Hocumenel

Kamaauzamopos 2uopou300enapapuHu3ayuu cpeoHeOUCMUIISMHbIX Yeie6000POOHbIX GPaKyuil.

KuroueBnble ci1oBa: cmeuantvie OKCUObL HUKES U ANIOMUHUS, DEHMEEeHOCMPYKMYPHbIN AHATU3,

aocopbyusi-Oecopoyus azoma, KAMAaIumuieckull KpeKune, msicends Hegpme.

DOI: 10.32935/0023-1169-2025-652-6-7-12

R. G. Telyashev!, A. R. Davletshin?, A. A. Valieva® S. M. Petrov3#, N. Yu. Bashkirtseva®

1 000 "Energy and Engineering",

2 Ufa State Petroleum Technological University,

3 Kazan National Research Technological University,

4 Kazan (Volga Region) Federal University

Comparative Evaluation of the Structure and Catalytic Activity of Mixed Oxides of Ni and Al

The paper presents the results of comparative studies of the textural and catalytic properties of mixed Ni-Al oxides
depending on the ratio of metal cations in solutions during the synthesis of their precursors. The structure of the
mixed oxides was studied using X-ray structural analysis and nitrogen adsorption-desorption. The effect of the ratio of
Ni and Al cations in mixed oxides on their catalytic properties in the cracking of linear alkanes and heavy oil is
shown. It is shown that at a Ni?*/A%* ratio of 2:1, the resulting mixed oxide has the largest developed surface, high
catalytic activity in the cracking of n-alkanes, components of heavy oil. Mixed Ni-Al oxides have catalytic activity in
alkane isomerization reactions, which suggests their use as catalyst carriers for hydroisodewaxing of middle distillate
hydrocarbon fractions.

Key words: mixed oxides Ni-Al, X-ray diffraction analysis, nitrogen adsorption-desorption, catalytic cracking, heavy

oil.

10. X. Yemanosa, A. C. Hivmenckuii, C. M. Ilempos

Ka3zaHckuii HallMOHANBHBINA UCCIIEI0BATENBCKUN TEXHOJIOTMYECKUI YHUBEPCUTET

Lfm59@mail.ru

KaraauTunueckasi aKTUBHOCTD Le0JIUTCOAep:kameiil kpemuucToi nopoasl TaTapcko-LlaTpamanckoro
MeCTOPOKICHHS: HCCJIeNOBAHNE U NMePCIeKTHBBI NPUMEHEeHUs

B cmamwve npeocmasnenvl pesynvmamul uccied08anus yeoaumceooepaicaueli Ropoosl, HPOEEOeHHbIE C YEblo
cpasHenus ee Xapaxmepucmux ¢ npomviuinientvim kamanuzamopom FCC. B pamxax ucciedoganus Ovliu onpeoeeHul

coCmas u mexcmypHule ceolicmsea 0opasyos. Pesyrsmamul noxkasanu, umo yoenvHas n0OGEPXHOCHb NPUPOOHO2O



anoOMOCUTUKAMA CYUIeCmEenHo YCmynaem maxkogotl y npomuvluinennozo kamaauzamopa FCC. Sxcnepumenmanvho
YCMAHOBNEeHA ONMUMATLHAS MEMNEPamypa 0Jist 00CMUNICEHUSL MAKCUMANbHOU KoHeepcuu H-ankanog C1s—C22.
Onpedenenvl 6b1X00bl PA3IUYHBIX MUNOE Y2Ne8000P0008 NPU 8APLUPOBAHUY TNEMNEPAMYPHBIX NAPAMEMPO8.
Obpabomxa npupooH020 aNOMOCUNUKAMA COJIAHOU KUCIOMOU 3HAYUMENbHO YEeauduéaem Koau4ecmeo KUCI0mHblx
yenmpos bpencmeoa omnocumenvbro ocHosHbix yenmpos Jlviouca, umo npugooum K nogululeHuIo 06pazo068anus
PAa36emeIeHHbIX ANKAHO8 U CEUOEMeNbCIEYem O CYUeCmEeHHOM GIUSHUU KUCTOMHOU YHKYUOHATLHOCMU HA
PpeaxkyuonHylo cnocobnocmes kamanusamopa. Ilonyuennvle 0annvie 6HOCAM 6KAAO 8 NOHUMAHUE PUSUKO-XUMULECKUX
CBOUICME NPUPOOHBIX ANIOMOCUTUKANOG U UX NOMEHYUALA 8 Kayecmee Kamanu3amopos 0/ RpOYeccos mepMuiecKo2o
0011a20paAXCUBANUS C8EPXBA3KUX Hepmell.

KaroueBrble cioBa: yeorumcodepoicawas nopood, H-aakaHsl, KAMAIUMu4eckull Kpekume,

KOHeepcusl, kKamaiumudecKasld aKkmueHocCcntb.

DOI: 10.32935/0023-1169-2025-652-6-13-17

Yu. K. Usmanova, A. S. limensky, S. M. Petrov.

Kazan National Research Technological University

Catalytic Activity of Zeolite-Containing Siliceous Rock of the Tatarsko-Shatrashansky Deposit:

Research and Application Prospects

The article presents the results of a study of zeolite-containing rock, conducted in order to compare its characteristics
with an industrial FCC catalyst. The composition and textural properties of the samples were determined. The results
showed that the specific surface area of natural aluminosilicate is significantly inferior to that of the FCC industrial
catalyst. The optimal temperature for achieving the maximum conversion of C1s-C22 n-alkanes has been
experimentally established. The yields of various types of hydrocarbons with varying temperature parameters have
been studied. Treatment of natural aluminosilicate with hydrochloric acid significantly increases the number of
Brensted acid centers relative to the main Lewis centers, which leads to an increase in the formation of branched
alkanes and indicates a significant effect of acid functionality on the reactivity of the catalyst. The data obtained make
a significant contribution to understanding the physico-chemical properties of natural aluminosilicates and their
potential as catalysts for the thermal refining of ultra-viscous oils.

Key words: zeolite-containing rock, n-alkanes, catalytic cracking, conversion, catalytic activity.

®@. B. IOcyoo6', A. A. P3aeea’, A. M. Apviesa’

L AsepbaiikaHCKuii TEXHUIECKUH yHUBEPCHTET, I. baky, Asepbaiiokan,

’bakuHcKas BhICIIAs mKoja HedTw, . baky, AsepOaiimkan

yusfax@mail.ru

YuciieHHOE MOJIeJIMPOBaHKE MpoLecca aACOPOLUOHHON OYNCTKUA CTOYHBIX BOJ

OT MOHOB TSI’KeJIbIX MeTAJIJIOB

B pabome npedcmasneno uccredosanue skon02utecKu OpUeHMUPOBAHHBIX MEXHONI02UTE A0COPOYUOHHOU OUUCTHKU
CMOYHBIX 600 NPEONPUAMULL MONIUBHO-IHEPLEMULECKO20 KOMINEKCA, COOEPAHCAUWUX MOKCUUHBIE UOHBL MAICENbIX
Memannos — Mulubaxa, meou u yunxa. Lleavio uccnedosanus agnaemcs paspabomra 3QhexmusHoeo u 3Koa02u4ecKu

bezonacroco memooa ydaﬂeﬂuﬂ MAINCENBIX MeMAllO8 C UCNOJb306AHUEM npupodelx yeoaumoe u co30anue



YUCTIEHHOU MOOeNU MACCOOOMEHA 0I5l NPOCHO3UPOBAHUS Napamempos npoyecca. B kauecmee adcopbenma
UCHOIL306AH MOOUDUYUPOBAHHBLL NPUPOOHBII KIUHONMULOIUM, OMAUYAIOWULICS 8bICOKOU MEPMUUECKOl
VCMOUYUBOCHBIO, YOETbHOU NOBEPXHOCMbIO U 00CMYNHOCMbI0. Paspabomana wuciennas Mooeib MAcConepeHocd ¢
yuemom euewHell u sHympennetl ouggysuu. Iloxazano, umo npu yucne buo > 50 u uucne famxenepa 1000 npoyecc
aocopbyuu npomexaem 3()ghekmuero, a onpedesIIOUWUM RAPaAMempom Gblcmynaem 3P oexmusnslii KO3 duyuenm
oughghysuu. Maxcumanvhas adcopoOyUoOHHAsE eMKOCHb MOOUPDUYUPOBAHHO20 KIUHONMULOAUMA cocmasuia 29,5 me/e
015t molutbska, 34,9 me/e ons meou u 22,7 me/e 0ns yunka. Pezyibmamul n03604510m UCHOIb306AMb PA3PAOOMAHHYIO
MOOeb 015l UHHCEHEPHBIX PACYEMO8 U ONMUMUZAYUU NPOYECCO8 OYUCHKU CIMOYHBIX 600 NPEONPUSMUL MONIUGHO-
IHeP2eMmuUYecK020 KOMNIEKCdA.

KiioueBblie C10BA: MONIUBHO-IHEPLEMULECKUT KOMIIEKC, IKOA0UYECKas 6€30NACHOCb,

cmoumHbie 800bl, MdCenble MEMALIbL, A0COPOYUS, MOOETUPOBAHLe.

DOI: 10.32935/0023-1169-2025-652-6-18-24

F. V. Yusubov!, A. A. Rzayeva?, A. M. Yariyeval

1 Azerbaijan Technical University, Baku, Azerbaijan,

2 Baku Higher Oil School, Azerbaijan

Numerical Modeling of Wastewater Treatment by Adsorption of Heavy Metal lons

The study presents the results of environmentally oriented technologies of adsorption wastewater treatment of
enterprises of fuel and energy complexes containing toxic ions of heavy metals — arsenic, copper and zinc. The aim of
the study is to develop an effective and environmentally friendly method for the removal of heavy metals using natural
zeolites and to create a numerical mass transfer model for predicting process parameters. Modified natural
clinoptilolite, characterized by high thermal stability, specific surface area and accessibility, was used as an
adsorbent. A numerical model of mass transfer has been developed taking into account external and internal diffusion.
It is shown that when the Bio-Bi number is > 50 and the Damkeler Da number is = 1000, the adsorption process
proceeds efficiently, and the effective diffusion coefficient Deff is the determining parameter. The maximum
adsorption capacity of the modified clinoptilolite was 29.5 mg/g for As, 34.9 mg/g for Cu, and 22.7 mg/g for Zn. The
results make it possible to use the developed model for engineering calculations and optimization of wastewater
treatment processes at fuel and energy complex enterprises. The use of natural zeolites helps to reduce the
anthropogenic load, increase environmental safety and implement the principles of sustainable development in the
operation of fuel and energy systems.

Key words: fuel and energy systems, environmental safety, wastewater, heavy metals, adsorption, modeling.

10. M. ITumenoe

DAY «25 I'ocHUU xummoTosornn Muno6opoHb! Poccrm»

25gosniithim@mil.ru

JJ1eMeHThI TeOPUU XUMMOTOJIOTHYECKHUX NMPOLECCOB

Usnazaromes omoenvHvle nonodcenus u uoeu, 0arnuue 603MOACHOCHb NPedCmasums U 0XapaKmepu3o8ams
COBOKYNHOCHb 83AUMOOEUCMBYIOWUX OMHOCUMETLHO «NPOCMBIXY QUIUYECKUX, XUMUYECKUX U DUSUKO-XUMUYECKUX

(ajzeMeHmaprlx) npoyeccos Kak uc)ea/zus'upoeaHHbzzZ KOMNJEKC «CIIOACHBIX) XUMMOMOI0CUHECKUX NPOYECCOE6,



NPOMEKAUUX NPU NPUMEHEHUU 20proYe-cMa30yHbix mamepuanos (I’ CM) 6 mexnuke. Paccmampusaromces
B03MONCHOCTU, NPUMEDPBL MOOEAUPOBAHUS U OOCYHCOAOMCSL 3AKOHOMEPHOCIU XUMMOMOLOUYECKUX NPOYECCO8
8 UX 83auUMOCesa3U ¢ IKcnayamayuonHvimu ceovicmeamu I CM ¢ xummomonoeuuecxoti cucmeme I'CM —
MeXHUKA — IKCHIAYAMAYUSL.

KiroueBble cj10Ba: 2oproue-cMa30uHble MAmMepuaivl, XUuMMOMOI02UYEeCKULL npoyecc,

IKCcniiyamayuornnoe ceozlcm@o, IKCnepumenni, UCnblmMarnue, ModeﬂupoeaHue.

DOI: 10.32935/0023-1169-2025-652-6-25-33

Yu. M. Pimenov.

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

Elements of the Theory of Chemmotological Processes

Some provisions and ideas that give the opportunity to imagine and characterize the totality of interacting relatively
«simple» physical, chemical and physico-chemical (elementary) processes as idealized ensemble of «complex»
chemmotological processes that are taking place during the use of POL in equipment are set out. Possibilities,
examples of modeling are considered as well as patterns of chemmotological processes are discussed in there
interrelation with performance properties of POL in chemmotological system «POL — Equipment — Operating
Conditions».

Key words: fuels, oils and lubricants (POL), chemmotological process, performance property, experiment, testing,

modeling.

I. 3. Kynewuna, IO. I'. bopucosa, P. M. Cyaimanosa, A. @. Axmemos, C. C. 3n0mckuii
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IIpumeHeHUEe HOBBIX Kap00- M reTePOUMKINYECKHUX YeTBEPTHYHBIX AMMOHMITHBIX COJIei

AJISl CHUKEHHSl McTapseMOCTH OeH3UHOB

Cunme3upoeansi Hogvle YemeepmuiHvle AMMOHUUHbBIE COMU, COOEPIAHCaAUUe 2eM-OUXTOPYUKIONPONAHOBLIL U
yuxnoayemanvHwill hpacmenmol. [pusedensvi pesyniomamol Uccie008aHull NPUCAOOK, HA OCHOBE CUHME3UPOBAHHBIX
COeOUHEeHUU, HanpagIeHHbIe HA CHUMICEHUe ucnapsemocmu 6eH3UHO8 npu Xxparnenuu 6 pesepgyapax. Kapoo-

U 2emepoyuKIUecKue AMMOHUTIHBIE CONU HOTYYEHbL U3 OOCIYNHO20 CbIPbs U He OKA3bl8AIOM OMPUYAMENbHO20
GIUAHUS HA CEOUCMBA OEH3UHOS.

KuioueBsble ciioBa: agmomoodunvrvle OeH3uHbl, YemeepmuuHvlie AMMOHUIIHbIE COU,

1,3-0uoxcayurknoankansl, cem-Ouxi0pPYUKIONPONAH.
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G. Z. Kuleshina, Yu. G. Borisova, R. M. Sultanova, A. F. Akhmetov, S. S. Zlotsky.
Ufa State Petroleum Technological University
Application of New Carbo- and Heterocyclic Quaternary Ammonium Salts

to Reduce the Evaporation of Gasolines



New quaternary ammonium salts containing gem-dichlorocyclopropane and cycloacetal fragments have been
synthesized. The results of studies of additives based on synthesized compounds aimed at reducing the evaporation of
gasoline during storage in tanks are presented. Carbo- and heterocyclic ammonium salts are obtained from available
raw materials and do not adversely affect the properties of gasoline.

Key words: motor gasoline, quaternary ammonium salts, 1,3-dioxacycloalkanes, gem-dichlorocyclopropane.
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Heaspupyromue cBOMCTBA OTHECTOMKHUX MaceJl

HA OCHOBE TPeT-0yTHIIMPOBAHHBIX APUJIOBbLIX 3¢UPOB 0pTOdhochHOPHOH KHCIOTHI

Hccenedosana 3aeucumocms epemenu 0easpayuu Om cOCmasa 02HeCMoUK020 MACia HA OCHOBE CMEUIAHHBIX
docgamuvix 2¢pupos gperona u 4-mpem-oymungpenona (max Hazvieaemoe mpem-oymuiuposanHoe Macio). Bpems
deaspayuu Onpeoesiemcst COOMHOUEHUEeM OCHOBHbIX KOMNOHEHmMOo8 — (mpem-oymungenun)ougenurgpocpama (1) u
ou(mpem-oymunghenun)penungpocghama (Ill) — u pesxo ysenuuusaemcs ¢ pocmom cooepaicanusi mpu(mpem-
oymungenun)pocghama (IV); mpugenungocgham (1) oxazvieaem munumanvnoe oszoeticmeue. Ipuput 11-1V
6bl0eNIeHbl 8 UHOUBUOYATLHOM COCMOSIHUY U oxapakmepuzosatwl. Tloxazano, umo KOMNOHEHMbl MACAA, SGTAACH NPU
KOMHAMHOU memnepamype meépobiMu 8euecmaamil, CNOCOOHbL 00PA308bI6aAMb CMECU C MEMNEPAMYPOU 3ACMbIEAHUS
munyc 17 °C u nHuodice. Ilpednosicena smnupuneckas mooenb, KOIULeCmMEeHHO ONUCHIEAIOWAsL 3A8UCUMOCTb BDEMEHU
deaspayuu om cocmasa, ¢ y4émom Komopou no0odPparsl cOCMagsl mpem-0ymuiupo8aHHbLx Macel,
yoosnemeopsiouwue no QUIUKO-XUMUYECKUM XAPAKMEPUCIUKAM Ompaciesvim cmanoapmam Poccuu,
NpeovABIAEMbIM K 0ZHECOUKUM MACIAM.

KuaroueBsble ciioBa: ocrecmotikoe macio, mpem-oymunuposartsle apuigochamsi, 8pemsa oeaspayuu.
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United Research and Development Center LLC

Air-Releasing Properties of Flame-Retardant Oils Derived

from Tert-Butylated Aryl Phosphates

The dependence of the air-release time on the composition of a fire-resistant oil based on mixed phosphate esters of
phenol and 4-tert-butylphenol (the so-called tert-butylated oil) was investigated. The air-release time is determined by
the ratio of the main components — (tert-butylphenyl)diphenyl phosphate (1) and di(tert-butylphenyl)phenylphosphate
(1), it increases sharply when the content of tri(tert-butylphenyl)phosphate (1V) increases; the content of
triphenylphosphate (1) has minimal effect. Esters I1-1V were isolated in individual state and characterized. It has been
shown that the oil components, being solid substances at room temperature, are capable of forming mixtures with a
pour point of minus 17 °C and below. An empirical model that quantitatively describes the dependence of the
air-release time on the composition of the fire-resistant oils is proposed; it allows to choose the compositions of
tert-butylated oils satisfying the physico-chemical characteristics of the industry standards of the Russian Federation

for fire-resistant oils.



Key words: fire-resistant oils, tert-butyl arylphosphate, air-release time.
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AHaJIu3 TEPMOMEXaAHHYECKOH CTAOMJIBHOCTH MJIACTHYHBIX CMA30K € Pa3HbIMHU

THIIAMM 3arycTHTe/eii HA 0CHOBe BBICOKOIIEJ0YHBIX 1eTePreHToB

Ilpedcmasnenvl pe3ynbmamvl IKCHEPUMEHMATLHBIX UCCTIE008AHUL MEPMOMEXAHUYECKOU CMADUTLHOCIU NAACTUYHBIX
CMA30K C 302YCTUMENsAMU HA OCHO8E TPeX MUN08 6blCOKOWELOUHbIX 0eTNepeenmos: CyIb@hoHamos,
QIKUICATUYUIAMO8 U ATIKULPEHONAMO8 KATbYUS C UCNONb308ANUEM NOOWUNHUK08020 cmeHOa. Kak 6b110
VCMAHOBNEHO, CATUYUIAMHbBLE U (DEeHONAMHbBIE CMA3KU OKA3ANUCH 0OCHAMOYHO CMAOUTLHLIMU K OKUCAEHUIO, NPU
IMOM 8 CyHae CATUYUIAMO8 DOIbULOE GIUAHUE MAKIICE OKAZbIEAEN COCMAB OUCHEPCUOHHOU CPEDbl.

KiwoueBble cioBa: niacmuunvle CMA3KU, Moouje-oucnepaupyroujue npucaoki, AHmuoKUCIumen bHule npucaoxu,

Cy_/lbquHam Kaabyus, ajikuaicaiuyuian Kajibvyus, aJlKMJld)eHOJZ}lm Kajlbvyu:.
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D. S. Kolybelsky, Ya. V. Porfiriev, B. P. Tonkonogov, L. N. Bagdasarov.

Gubkin University

Analysis of Thermomechanical Stability of Greases with Different Types

of Thickeners Based on Highly Alkaline Detergents

The article presents the results of experimental studies of the thermomechanical stability of greases with thickeners
based on three types of highly alkaline detergents: sulfonates, alkyl salicylates and calcium alkylphenolates using a
bearing stand. As it was found, salicylate and phenolate lubricants proved to be quite stable to oxidation, while in the
case of salicylates, the composition of the dispersion medium also has a great influence.

Key words: lubricants, detergent-dispersant additives, antioxidant additives, calcium sulfonate,

calcium alkyl salicylate, calcium alkylphenolate.
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Peosnornueckoe nosegeHue 3aryeHHbIX BOAOPACTBOPUMBIX 0230BBIX MaceJl

U IJACTHYHBIX CMA30K HAa UX OCHOBE

IIpogedeno uccnedosanue peonrocuteckux XapaKkmepucmux 6000pacmeopPUMbLX 8bICOKONOIAPHBIX OA308bIX MACE C
000a8KOU NOTUMEPHO20 3a2YCIMUmMens, d MaKdice NIACMUYHBIX CMA30K HA UX OCHoge. H3yuenvl napamempui,
onpeoensauue 0CHO8HbIE IKCHILYAMAYUOHHBLE CEOUCMEA UCCAEO08AHHBIX NOAUIDUPHLIX cucmem. YcmaHnosnern pso

Ko4€6blX 3aKOHOM€pHOCWl€ZZ peojiocudecKkoeco NnoBedeHUst IMUX CUCTEM. 1701<a3aH0, Umo 0Jist UCCAEO0BAHHBIX



KOMRO3UYULL npedel NPOYHOCTU, 8eIUHURY IPOEKMUBHOU BA3KOCU U PEOlo2UdecKUe C8OUCMEa ONpeoeisiomcs
KOHYeHmpayuetl 3a2yCImumens u e20 MOJAPHOU MACCOU, NPU JMOM GIUSHUE MeMnepamypsl Ha npeden NPOYHOCU U
8eUUUHY IPPEKMUBHOT 633KOCMU HEZHAUUMENbHO. YCMAHOBLEHO, YMO C Y8enudeHueM KOHYEHMPayuu 3a2ycmumesst
nogvluiaemcs npeoen npouyHocmu cmaszok. Ilonyuen obpazey c onmumanbHOU KOHYeHmpayuel 3a2ycmumeis, npu
KOmMopou cucmema 3@pekmuero conpomusiisiemcs oegpopmayuu cO8uea U pacceusaem MexaHuiecKyio SHepeuro, umo
NPOABNAEMCA 8 MAKCUMATIbHLIX 3HAYEHUAX npedend npoYHOCmuU. Ycmanoenennblie 3aKoOHOMEPHOCIU MO2YM
NOCIYHCUMb MeOPemuieckoll 0CHOBOU Ol YeleHANPAGIeHHO20 Pe2yiupo8anUs peolocuiecKux XapaKxmepucmux
ROMUIPUPHBIX CMAZOUHBIX MAMEPUANOE — KAK 3A2YUJeHHBIX MACe, MAK U NAACMUYHBIX CMA30K.

KiroueBble c10Ba: 8bICOKONONAPHBIE CMA30UHBIE CUCTEMbL, NIACMUYHbIE CMA3KU, OUCCUNAMUBHbIE CEOLICMEd,

NOJIUOKCUANKERHUNINOIUSIUYEPOJL, peosiocudeCcKue CGOZZCW!@CZ, nwzusgbupbl.
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Rheological Behavior of Thickened Water-Soluble Base Oils

and Greases Based on Them

The rheological characteristics of water-soluble high-polarity base oils containing a polymer thickener, as well as the
grease formulations derived from them, were investigated. The parameters governing the key performance properties
of the studied polyester systems were examined. A number of fundamental rheological behavior patterns were
identified. It was found that in the tested compositions, the yield stress and viscoplastic properties are primarily
determined by the thickener concentration and its molar mass, whereas the influence of temperature on the yield
stress is negligible. The study demonstrated that increasing the thickener concentration enhances the structural
strength of the system. A sample with an optimum thickener concentration was developed, at which the system exhibits
efficient energy dissipation. The established patterns can serve as a theoretical foundation for the targeted adjustment
of the rheological properties of polyester-based lubricating materials.

Key words: high-polarity lubricating systems, greases, dissipative properties, polyoxyalkylene polyglycerol,

rheological properties, polyesters.
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