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J. Cmpamues'?

! JIVKOMJI Hedroxum Byprac, Bosrapust,

2MuctuTyT 6nodU3HKK M GHOMEIMIIMHCKON MHXeHepHH, boarapckas akagemMus HayK,

stratiev.dicho@neftochim.bg

O0o00menne 10-eTHero onbITa MPOMBINJIEHHOI 3KCIJIyaTallMu yCTaHOBKH ruapokpexnnra H-Oil

B cmamve npoananusuposanuvt cpednez0006vie noxazamenu (C80UCmMea Coipvst, RPOOYKMOG U YPOGEHb KOHEEPCULL)
yemanogok euopokpexunea 2yopora H-Oil 3a nepuoo 2015-2025 2. npu nepepabomke 35 copmos negpmei.
Yemanosneno, umo npu noswviwenuu memnepamyput 6 peakmopax ua 1°C u cnuscenuu nazpysxu na 10 m/4 kongepcus
2yopona yeenuuusaemcs va 1%. 3a 10 nem cpedne200060ti yposens konsepcuu ygeauyuics ¢ 43,4 6 2015 2. 0o 86,3%
6 2020 2. Ocadok npu 2opsauell purbmpayuu ammoc@eprHo2o 0CmamKa 2UOPOKpeKured iuneno ymenovuaemces ¢ 0,4
00 0,1% mac. npu cnusxcenuu obwvemnoii ckopocmu ¢ 0,22 0o 0,12 u.

KioueBblie c10Ba: THIPOKPEKHHT, BAKYYMHBIN 0CTATOK, KOHBEPCHS, aC(alTbTCHBI,

MHTEPKPUTEPUANIBHBIN aHAIN3, IMIUPUICCKHE KOPPEIIALIUU.

DOI: 10.32935/0023-1169-2025-650-4-3-9

D. Stratiev'?

! LUKOIL Neftohim Burgas, Burgas, Bulgaria,

2 Institute of Biophysics and Biomedical Engineering, Bulgarian Academy of Sciences

Summary of 10 Years of Experience in Commercial Operation of H-Oil Hydrocracker

The article analyzes the average annual performance (properties of feedstock, products and conversion level) of
commercial H-Oil vacuum residue hydrocracking unit for the period 2015-2025 at processing of 35 different crude
oils. It was found that when the reactor temperature increases by 1°C and the throughput decreases by 10 t/h, the
vacuum residue conversion increases by 1%. Over 10 years, the average annual conversion rate increased from 43.4
in 2015 to 86.3% in 2020. The sediment level in hydrocracked atmospheric residue decreases linearly from 0.4 to

0.1 wt% while the liquid hourly space velocity decreases from 0.22 to 0.12 h™.

Key words: hydrocracking, vacuum residue, conversion, asphaltenes, intercriteria analysis, empirical correlations.

1O. X. Yemanoea, C. M. Ilempos, I'. 11. Kaokosa

Kazanckuit HallMOHAIBHBIN UCCIIEI0BATENILCKUI TEXHOIOTHIECKUH YHUBEPCUTET

Lfm59@mail.ru

B3auMocBsI3b XUMHYECKUX THIIOB TSKeJIbIX HedTell U MPUPOTHBIX OUTYMOB

€O CBOIicCTBAMU NMPOAYKTOB MX JeachajbTU3AUNH U aICOPOIIMOHHOI 0YUCTKHU

B cmamve paccmompensi memooonozuieckue nooxoowvl K NPOSHO3HOU OYeHKe GIUAHUS NPOYecco8 0eac@anbmuzayuu
U A0COPOYUOHHOU OUUCIKU MANCENBIX Hedmell U NPUPOOHBIX OUMYMO8, PA3TUYATOWUXCA NO XUMUYECKOMY MUNY Ha
BbIX00 U KAYECMBO KOHEYHbIX NPOOYKMOS, d MAKICE 803MONCHOCTIU UX OANbHEUUE20 UCNONb308AHUSL 8
Heghmenepepabamuiéaiowjeli npomviiuienHocmu. Ycemarnogneno, umo o6onee 20% maccol coeOuHeHull majicevix
Hegmell u NPUPOOHBIX OUMYMO8, NPUCYIMCMBYIOWUX 80 (paryusx, svikunarowux eviuie 350°C, asiaromces Kiouesvimu
KOMNOHEeHMamu 6a308biX MUHEPATbHBIX MACeN. DM KOMNOHEHMbL XAPAKMePU3YIOMCsl 8bICOKUMU UHOEKCAMU

GA3KOCMU U HUSKUMU memnepamypamil 3acnibl6anusl, uno denaem ux YEHHbIMU onst npous*eodcm@a CMA304YHbIX



mamepuanos. Takdice 8via61eHbL KOPPETAYUOHHBLE 3ABUCUMOCTIU, NO360JIAIOWUE NPOSHO3UPOBAMb OCHOBHbIE (DUUKO-
Xumuyeckue céoucmed MUHEPATbHBIX MAcCel, NOIYYEHHbIX U3 PA3TITUYHBLX MUNOE NMIANCEIIbIX He(j)meﬁ, HAa OCHoeBe
nokasamers npeiloMAeHUs, KOMOPbLL OMpajicaem cmenetb Ux a0CopoOYUOHHOU OUUCTKU.

KiaroueBble c10Ba: TsOKeNbie He()TH, IPUPOIHBIC OUTYMBI, HeachanbTU3alus,

aJIcCOpOIMOHHAS OUUCTKA, 0230BbIe MUHEPATLHBIC MACIA.

DOI: 10.32935/0023-1169-2025-650-4-10-13

Yu. K. Usmanova, S. M. Petrov, G. P. Kayukova.

Kazan National Research Technological University

The Relationship of Chemical Types of Heavy QOils and Natural Bitumen

with the Properties of Their Deasphaltation and Adsorption Purification Products

The article discusses methodological approaches to predictive assessment of the impact of de-asphalting and
adsorption purification processes of heavy oils and natural bitumen, differing in chemical type, on the yield and
quality of final products, as well as the possibility of their further use in the oil refining industry. It has been
established that more than 20% of the mass of eavy oils and natural bitumen compounds present in fractions boiling
off above 350 °C are key components of base mineral oils. These components are characterized by high viscosity
indices and low pour points, which makes them valuable for the production of lubricants. Correlations have also been
identified that make it possible to predict the basic physico-chemical properties of mineral oils obtained from various
types of petroleum products based on the refractive index, which reflects the degree of their adsorption purification.

Key words: heavy oils, natural bitumen, de-asphalting, adsorption purification, base mineral oils.

K. B. Hlabanun, JI. E. @occ, O. A. Hazopnoesa, I0. IO. bopucoea, /I. H. bopucoe

WucTutyT opranndeckoii u ¢puznyeckoit xumun uM. A. E. ApOy3osa ®UIL] Kazauckuit Hayunsrit neatp PAH
veritas777999@mail.ru

CopOunonHasi M KaTATUTHYECKAS AKTHBHOCTh HOHUTOB HA 0CHOBE He(PTSAHBIX ac(ajIbTEHOB,

kaTnoHoB meau (II) u mapranua(Il)

s cynopuposannvlx HepmaHbIX ACHATbMEHO8, NOTYYEHHBIX 8 MAcKUX (Sp-1) u dHcecmrux ycrosusx

(Sp-2), uzyuenvl ocobeHHoCmu CmpyKmypHO-2pYNno8020 COCMABA U COPOYUOHHASL CHOCOOHOCIb N0 OMHOWEHUIO K
08YX3apPOHbIM KAMUOHAM Meou u mapeanya. Ilokazano, ymo uzomepmoi copoyuu Jlenemiopa, @peiinonuxa,
Ilybununa - Paoywxesuua u Temxuna ¢ 8blcokou cmenenvo 00CMO8ePHOCU ONUCHI8aOm copoyuorHblil npoyecc. Ha
OCHOBAHUU paciema MmepMOOUHAMUYECKUX NAPAMempPO8 COpOYUU YCIMAHOBIEHO, YMO NPOoYecc ABAemcs
CAMONPOU3BOILHBIM U HOCUM usuyecKuti xapakmep. Boiacheno, umo Haubonbuum 3HAUeHUemM NOIHOLU CIMAmu4ecKou
o0bmennol emkocmu obnadarom acgarvmenvt Sp-1, Komopwvie npossILIOM COPOYUOHHYIO CHOCOOHOCb NO
OMHOWEHUIO K KAMUOHAM MeOU 8bluie, YeM K KAamUuoHam mapeanya. Monumul Ha 0cHOge CY1bpuposanHbix
acganbmenog ¢ copoupoBaAHHLIMU KAMUOHAMU MeOU NOKA3ANU 8bICOKYVIO d(DDHeKmMUBHOCHb 8 Kauecmeae 2emepo2eHHbIX
Kamanuzamopos OKUCIeHUs 2UOPOXUHOHA NEPOKCUOOM 8000POIa.

Kiuessble cioBa: achanbTeHbl, CyIbQUPOBaHIE, KATHOHUT, HOHOOOMEHHBIE MaTepHaibl, U30TEPMbI COPOLIH.

DOI: 10.32935/0023-1169-2025-650-4-14-20



K. V. Shabalin, L. E. Foss, O. A. Nagornova, Yu.Y u. Borisova, D. N. Borisov.

Arbuzov Institute of Organic and Physical Chemistry, FRC Kazan Scientific Center, Russian Academy of Sciences
Sorption and Catalytic Activity of Ionites Based on Petroleum Asphaltenes,

Copper (II) and Manganese (II) Cations

For sulfonated petroleum asphaltenes obtained under mild (Sp-1) and harsh conditions (Sp-2), the features of the
structural-group composition and sorption capacity with respect to divalent copper and manganese cations were
studied. It was shown that the Langmuir, Freundlich, Dubinin-Radushkevich and Temkin sorption isotherms describe
the sorption process with a high degree of reliability. Based on the calculation of the thermodynamic parameters of
sorption, it was established that the process is spontaneous and has a physical nature. It was found that Sp-1
asphaltenes have the highest value of the total static exchange capacity, which exhibit a sorption capacity with respect
to copper cations higher than to manganese cations. lonites based on sulfonated asphaltenes with sorbed copper
cations showed high efficiency as heterogeneous catalysts for the oxidation of hydroquinone with hydrogen peroxide.

Key words: asphaltenes, sulfonation, cationite, ion exchange materials, sorption isotherms.

B. A. Mumszun, /1. IO. I'naosnes

DAY «25 I'ocHUU xummoTonmornn Muno6opoHbs! Poccrm»

25gosnithim@mil.ru

Oco0ennoctu popMUpPOBaHUS AUCIIEPCUOHHOI cpeAbl IVIACTUYHBIX CMA30K AJIs1 APKTHKH

u Kpaiinero Cesepa

Paccmompenwvt gonpocwr ocobennocmeli npumeHeHus NIACMUYHBIX CMA30K 8 Y31aX MPEHUSL NOOBUNCHBIX THEXHUYECKUX
Ccpeocms npu ux SKCHIYAmayu 8 NPUPOOHO-KIUMAMULECKUX YCA08uax Apkmuueckotl 30nvl. Ha ocnosanuu ananusa
MeMnepamypHuvix, CKOpOCHHbIX U HAZPY30UHBIX PEACUMOE PADOMbL NAACMUYHBIX CMA30K 6 Y31aX U azpe2amax
MEXHUKU 8 YCI0BUAX HUSKUX MEMNEPamyp U NOSbLIUEHHOU 6IIAACHOCIU 000CHOBAHbL KOMNOHEHMbL OUCNEPCUOHHOL
cpeobl 6 Haubobuell cmenenu y0osiemeopaoujie mpebosaniis, npeovasiiemsle K NIACIMUYHbIM CMA3KAM,
0becneyusaouuM Hao0eNCHY0 IKCHIYAMAYUio Y3106 MPeHUs PA3TUYHOU MEXHUKU.

KiroueBble ci10Ba: y37bl TPEHUS, IUTACTUYHBIC CMA3KH1, TUCIIEPCUOHHAS Cpella, HU3KOTEMIIepaTypHbIe CBOICTRA.

DOI: 10.32935/0023-1169-2025-650-4-21-25

V. A. Mityagin, D. Yu. Glyadyaev.

The 25-th State Research Institute of Chemmotology, Ministry of Defence of the Russian Federation

Dispersion Medium Formation Features for Plastic Geases Purposed

for the Arctic and the Far North

The issues regarding the dispersion medium composition impact on the low-temperature rheological properties of
plastic greases to be applied in friction assembly units of mobile technical equipment, purposed for operation in the
natural and climatic conditions of the Arctic zone, have been considered. Application of polysiloxane liquids in a
mineral oil mixture in a ratio that meets the requirements for greases and that ensures reliable operation of friction
assembly units in various equipment in the Arctic and the Far North, is justified.

Key words: plastic greases, dispersion medium, low-temperature properties.



T. U. Cmononozosa

PI'Y nedTn u raza um. M. M. I'yOkuHa,

t.stolonogova@yandex.ru

H3MeHeHnne PyHKIHOHATBHBIX XapAKTEPHCTUK 0€H3MHOB B IPHCYTCTBUHU CMeCei 3 TaHOJIa

u 3¢upa ranuepuHa

B cmamve npeocmasnensvl pesynvmamul uccie008anusl 6IUAHUSL KUCTIOPOOCOOEPIHCAUe20 COCOUHEHUS —
1,3-0u-mpem-6ymunoeoeo s¢hupa enuyepuna, CUHMe3UPOBAHHO20 ANKUTUPOBAHUEM INUXTOPSUOPUHA, HA PUBUKO-
Xumudeckue u IKCHIYamayuonHble XapaKxmepucmuk agmomMooOuIbHuIX beH3unos. B xooe pabomul OvLiu cocmagiensl
MOOenbHASL OEH3UHOBASL CMECh, OEH3UHOBbIE CMECU C PA3IUUHBIM 00BEMHBIM COOepiHcanuem 000asKu, d MaKice
MONAUBHBIE CMECU C IMAHONOM U 00DABKOT, 0151 KOMOPLIX ONpedeieHbl OCHOBHbIe HOPMUPYeMble HOKA3amenu
Kayecmea asmomoouibHo20 OeH3UHa U nPogedeHa OyeHKa 3P hexmusHoCmu 1 NPUMEHUMOCU UCCTIe0yeMblX
coeounenull 051 UCNONIb30BAHUSL 8 Kauecmee okmanonosvluaiowell 0obasku. Bovissiena naubonee d¢hghexmusnas
KoHyenmpayusa 1,3-0u-mpem-0ymunossiii 3¢pup enuyepuna. Ycemarnosnerno, umo ucciedyemoe coeOuHeHue

86UQY c80€ll 2UOPOMPONHOCHIU CROCOOHO NOBLLUUAMb (PA308YI0 CMAOUTLHOCHb OEH3UHO-IMAHOIbHLIX CMecell
npu HU3KOU memnepamype.

KimoueBble c10Ba: OCH3MH, OCH3MHOBBIC CMECH, OKTAHOMOBHITIAIONIUE T00aBKH, 1,3-TU-TpeT-0yTUIOBEIH d(hup
TIIMIEPHUHA, 3TAHOJ, OKTAHOBBIE XapaKTePUCTHKH, THTPOCKOIMYHOCTh TOIUINBA, TIUICPUH.

DOI: 10.32935/0023-1169-2025-650-4-26-30

T. 1. Stolonogova.

Gubkin University

Changes in the Functional Characteristics of Gasoline in the Presence

of Mixtures of Ethanol and Glycerol Ether

The article presents the results of a study of the effect of an oxygen-containing compound, 1,3-di-tert-butyl ether of
glycerol (di-TBGE), synthesized by alkylation of epichlorohydrin, on the physico-chemical and operational
characteristics of automobile gasoline. In the course of the work, a model gasoline mixture, gasoline mixtures with
various volumetric additive contents, as well as fuel mixtures with ethanol and an additive were compiled, for which
the main standardized quality indicators of automobile gasoline were determined and the effectiveness and
applicability of the studied compounds for its use as an octane-enhancing additive were evaluated. The most effective
concentration of 1,3-di-tert-butyl ether of glycerol was revealed. It has been revealed that the studied compound, due
to its hydrotropicity, is capable of increasing the phase stability of gasoline-ethanol mixtures at low temperatures.
Key words: gasoline, gasoline mixtures, octane-enhancing additives, 1,3-di-tert-butyl ether of glycerol, ethanol,

octane characteristics, hygroscopicity of fuel, glycerin.

M. I. Maowvicynoe
HuctuTyT Kprochepsr 3emun TromeHcKkoro HaydHoTro 1ieHTpa Cubupckoro ornenerus PAH, r. TioMeHb

marat747@gmail.com



Oo0pa3oBaHue razoBoro ruipara ppeoHa-12 Ha 0CHOBe 3aMOPOKEHHBIX BOJHbIX

pacTBOpOB noJu3pupa

Ilpeocmasnenvt sKcnepumeHmanbHble OAHHbLE NO GIUAHUIO 3AMOPOICEHHBIX BOOHBIX PACIEOPO8 NOAUIPUDA

Ha CKOPOCMb poCcma 2a306020 2uopama peona-12, npu yukiuieckom usmeHeHuy memnepamypul oopasya om 263
00 276 K. Ilo pesynemamam p-V-T usmepenuii 6b1no1HeHa oyenKa cmenenu npegpaujenis oopasya 6 2a3oebiil
euopam. Ycmanoenerno, umo 0obasienue nonudhupa 6 HebonrbUUX KOHYEHMPAYUAX AKMUEHO GIUAMb

Ha CKOPOCMb POCMaA 2a306020 2UOpam.

Kawuesvble cioBa: meron p-V-T, 3aMOpokeHHBIE BOAHBIE PACTBOPHI, HOIUIGUP, Fa30BbIe THAPATHI,
TEPMOLUKIMPOBAHHE.

DOI: 10.32935/0023-1169-2025-650-4-31-34

M. Sh. Madygulov.

Institute of Earth Cryosphere, Tyumen Scientific Center, SB, RAS, Tyumen

Formation of Freon-12 Gas Hydrate Based on Frozen Aqueous Solutions of Polyester

Experimental data on the effect of frozen aqueous solutions of polyester on the growth rate of freon-12 gas hydrate
are presented, with cyclic changes in sample temperature from 263 to 276 K. Based on the results of p-V-T
measurements, an assessment of the degree of sample conversion into gas hydrate is made. It is established that the
addition of polyester in small concentrations actively affects the growth rate of gas hydrate.

Key words: method p-V-T, frozen aqua solution, polyester, gas hydrate, thermocycling.
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Oosenenenue ruApoPoOHBIX KPEeMHE3eMHBIX MOKPBHITHI HA METAITHYECKHX MOAT0KKAX

T'uopoghobrwvle noxpvimus, nonywaemvie camocOOPKOU MUKPOUACIUY KDEMHE3EMA C OOHOBPEMEHHOU NPUBUBKOLL
2UOPOGOOHBIX 2PYNN, CYUeCMEEeHHO USMEHSIOM CMAYUBAHUE NOGEPXHOCIU 80001, Baxchoil npobiemoui seisiemcsi
CMOUKOCIb MAKUX NOKPLIMULL K MHO2OKPAmHoMmy obaedenenuto. B dannou pabome nposedeno ucciedosanue
CMOUKOCMU NOKPHIMUSL K MHOCOYUKILOBOMY 3AMOPANCUBAHUIO/PAZMOPANCUBAHUIO NOO CTOeM B0ObL, A MAKICE OYeHeHd
A02e3UOHHAs NPOYHOCHb CLOSL TbOd, 00PA308A8ULE20CS HA NOKPLIMUU.

KiioueBble cj10Ba: KpaeBoil yroi CMauMBaHUs, aire3MOHHAS IPOYHOCTD, CAMOCOOPKa, HAHOYACTHIIBI.
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Gubkin University

Icing of Hydrophobic Silica Coatings on Metal Substrates

Hydrophobic coatings obtained by self-assembly of silica microparticles with simultaneous grafting of hydrophobic
groups significantly change the wetting of the surface by water. An important problem is the resistance of such

coatings to repeated icing. In this paper, a study was conducted on the resistance of the coating to multi-cycle



[freezing/thawing under a layer of water, and the adhesive strength of the ice layer formed on the coating was
assessed.

Key words: contact angle, adhesion strength, self-assembly, nanoparticles.
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JluarHocTupoBaHye CTPYKTYPHOIl yCTOHYMBOCTH TeYeHHS AHOMAJTbHBIX CHCTEM

B He(pTecOOPHOIi ceTH

Peonozuueckue uccnedosanus pasnuunsblx copmos negpmeti, Hepmanwix cmecell U 6000HEPMAHBIX IMYNbCULL
NOKA3bI8AIOM, YMO HPU ONPEOENEHHBIX YCI0GUAX MONCEM NPOUCXOOUMb NOMePs. YCIMOUUUBOCTU UX MEYEHUS,
KOMOpAsi, KaK npasulo, C6A3aHa ¢ GHYMPEHHUMU CIMPYKIMYPHLIMU USMEHEHUAMU U YRpyeocmbio cucmemul. Taxkue
cucmemvl OMHOCAMCA K PEON02UYECKU HEPABHOBECHBIM HCUOKOCTHAM U KPUGbIE MeyeHUs 0l HUX 8 O0NbUUHCEe
cnyuaes Herunelinvl. B pabome nokazana 603mMoicHOCIb onpeodenenus Kodgduyuenma cmpyKkmypHotl yCmouuugocmu
npu HAIUYUY cO8U2060U depopmayui ¢ yuemom anarouy 0000WeHHO20 PeosiocUieckK020 YPasHeHUs
9KCHOHEHYUATbHO20 MUNA C YPABHEHUEeM TUHEUHOU 63KOYNPY20U HCUOKOCMU MAKCEen08cko2o muna. Ilpednocena
3a8UCUMOCTIb, KOMOPAs 8 CLyHae CIMPYKMYypooopasyiowux Hegmeil no36oasem OYyeHums gpems CmpyKmypHou
penakcayuu, Komopoe cOoOmeemcmeyem Haiany nomepu CmpyKmypHot YCmouyueocmu HomoKos.

KaroueBrble ci10Ba: CTpyKTypHasi yCTOMUMBOCTD, BpEMs peslaKCalliy, PeoIorus,

KpHBbIC T€UEHHsI, HEPaBHOBECHbIE CUCTEMBI, He(hTeCOOpHas CETh.
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Diagnostics of Structural Stability of Anomalous Flow Systems

in Oil Collection Network

Rheological studies of various grades of oil, oil mixtures and water-oil emulsions show that under certain conditions
there may be a loss of stability of their flow, which is usually associated with internal structural changes and elasticity
of the system. Such systems are related to rheologically nonequilibrium liquids and the flow curves for them are
nonlinear in most cases. In the work, taking into account that in the presence of shear deformation, the generalized
rheological equation of exponential type, taking into account the structural stability of the system, is an analogue of
the equation of a linear viscoelastic fluid of Maxwell type and its extrapolation makes it possible to determine the
coefficient of structural stability. A dependence is proposed that, in the case of structure-forming oils, allows
estimating the time of structural relaxation, which corresponds to the onset of loss of structural stability of flows.
Key words: structural stability, relaxation time, rheology, flow curves, nonequilibrium systems, oil gathering

network.
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HccnenoBanne npeneibHON rIIyOMHBI BAKYYyMa, JOCTUTA€MOT0 OTHOCTYIEHYATHIMH T'HIPO03KeKTOPHBIMH
BAKYYMCO3MAKIIIMH CHCTEMaMH

B cmamve npusedeno cpasnenue numepamypuvix u npaKmuieckux OAHHuIX 0 pabome 0OHOCTYNEHYAMbIX
2uopoadicekmopHuvix eaxyymcosoarougux cucmem (BCC). Ilpedcmasnenvt Oanuvie 0 pabome 8aKyymHo20 610Ka,
pabomaiowezo 6 pedcume «Cyxoiy nepeconku. Paccmompenvl pacuemmnvie u npakmuyeckue OaHuble 0 GIUAHUL
memnepamypul pabouetl scuokocmu na gaxyym. Iokazanwl pe3yromamsl NOLYNPOMBIULIEHHBIX CHEHO08bIX
ucnvimanuil, 20e onpeoenena MaKCUMAIbHO 803MONCHAS 2TYOUHA C030A8aeM020 8aKyyma 2uopoadcekmoprotl BCC
be3 nooayu ricexmupyemoui cpedvl. [Ipedcmasienvt u NPOAHATUUPOBAHBL CYWECBYIOUUE MEMOObL CHUNCEHUS
0asAeHUs. HACLIUWEHHBIX NAPO8 YUpKyaupylowei pabouetl szcuoxocmu. Onpedener 00vem Oaiiacmmuozo 2asda,
8bI0EAI0WE20CS NPU PAZTUYHOM COOEPACAHUU 800bI 8 YUPKYAUpYIowel pabouyel sicuoxocmu. Tlonyuennvle
pacuemnble u IKCHePUMEHMATbHbIE OAHHble CONOCMABNEHbL C HYCKOBbIMU U PADOYUMU NAPAMEMPAMU 8AKYYMHO20
bn0Ka, pabomarowezo 8 pedcume «Cyxoiy nepeconku. Paccuumana npedenvhas enybuna 6axyyma, 00Cmueaemo2o
00b1YHbIMU 00HOCTIYREeHYambiMu 2udpoicexkmoprvimu BCC. Yemanosneno, umo enaguvim oepanuyumenem 21younsl
8AKYYMA SABNACTNCS IMYIbSUPOBAHHAS 800A 8 pAOOYEll HCUOKOCHIU.

KioueBble cj10Ba: «cyxas» BaKyyMHas IIEpEroHka, pabovast )KUJAKOCTh, PEACTbHBINA BaKyyM, IaBJICHHUC
HACHIIIEHHBIX TTAPOB, OANIACTHBIN ra3, SMyJIbTHPOBAHHAS BOJIA.
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Research into the Ultimate Vacuum Depth Achieved

by Single-Stage Hydraulic Ejector of Vacuum Generating Systems

The article presents a comparison of literature and practical data on the operation of single-stage hydraulic ejector
vacuum generating systems. Data on the operation of a vacuum unit operating in the "dry" distillation mode is
presented. The calculated and practical data on the effect of the temperature of the working fluid on the vacuum are
considered. The results of semi-industrial bench tests are shown, where the maximum possible depth of the vacuum
created by the hydraulic ejector vacuum generating systems is determined without supplying the ejected medium. The
existing methods of reducing the saturated vapor pressure of the circulating working fluid are presented and analyzed.
The volume of ballast gas released at different water contents in the circulating working fluid is determined. The
calculated and experimental data obtained are compared with the starting and operating parameters of a vacuum unit
operating in the "dry" distillation mode. The maximum vacuum depth achieved by conventional single-stage hydraulic
ejector vacuum generating systems is calculated. It has been established that the main limiter of the vacuum depth

is the emulsified water in the working fluid.

Key words: "dry"” vacuum distillation, working fluid, maximum vacuum, saturated vapor pressure,

ballast gas, emulsified water.
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OneHka TeXHHKO-3KOHOMHYeCKO# 3 (peKTHBHOCTH IBYXCTYNEHYATHIX

THAPOIKEKTOPHBIX BAKYYMCO3AI0IINX CHCTEM

B cmamve npusedenuvt ocnosHvie HedocmamKu cO8PEMEHHBIX OOHOCIYNEHYAMBIX 2UOPOINHCEKTNOPHBIX
saxyymcosoarowux cucmem (I BCC). Paccuumanvt u npusedenvl CpasHumenvHbie XapaKxmepucmuxi
odgycmynenuamuix I BCC, onpedenena naubonee sgpgpexmugnasn uz nux. Iloxazanvl xapaxmepucmuku U 6aKyymMHO20
610xka oonoeo us poccutickux HII3 ¢ osyxcmynenuamoii I BCC. Paccuumanul cpasHumenvhvie mexHuKo-
9KOHOMUYECKUE NOKA3amenu 00HOCHYNEeHYAMbIX U HOBOU 08YXCMYNEHUAMOU 2UOPOINHCEKMOPHBIX 8AKYYMCO30AI0UUX
cucmem. Ilpedcmasnena cpasHumenvbHas pazeouka 8aKyyMHO20 CONAPA CYWECMBYIOUWUX YCIMAHOBOK C
oonocmynenuamoimu I BCC, pabomaiowux 6 pevxicume cyxou nepecoHku, a maxaice ¢ nooayel 80051020 napa u
yemanosku ¢ ogyxcmynenuamoti I BCC. Ilpugedenst cpasHumenvHble MexHUKO-IKOHOMUYLECKUE XapaKmepucmuKy
8aKyyMHbIX OJI0K06 ¢ 08yxcmynenuamou u oonocmynenyamoimu I BCC.

KiioueBble cj10Ba: THAPOIKEKTOPHAS] BAKYYMCO3IAIOIIAsl CHCTEMa, ABYXCTyIIeHUaTas THAPOIKEKTOPHASL
BaKyyMCO3/afOIasl CHCTEMa, BaKyyYMHBIH OJIOK, 0TOOP JUCTUILISITOB, yIEIbHBIC 3aTPATHI.
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Evaluation of Technical and Economic Efficiency

of Two-Stage Hydraulic Ejector of Vacuum Generating Systems

The article presents the main disadvantages of modern single-stage hydraulic ejector vacuum unit. The comparative
characteristics of two-stage hot water pumps are calculated and presented, and the most effective of them is
determined. The characteristics of the vacuum unit of one of the Russian refineries with two-stage hot water are shown.
Comparative technical and economic indicators of single-stage and new two-stage hydraulic ejector vacuum unit are
calculated. A comparative acceleration of the vacuum solar system of existing installations with single-stage hot water
pumps operating in dry distillation mode, as well as with steam supply and installations with a two-stage hydraulic
ejector vacuum unit is shown. Comparative technical and economic characteristics of vacuum units with two-stage and
single-stage hot water pumps are given.

Key words: hydro-ejector vacuum unit, two-stage hydro-ejector vacuum unit, vacuum distillation unit, distillate

selection, unit costs.
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