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H3meHenne (pU3NKO-XMMHYECKHX CBOICTB MO3eMHBIX KOJUIOUJIHBIX BOJHBIX PACTBOPOB

MO/ BO3/IeiiCTBMEM aKYCTHUYECKUX KOJIeOaHni

B. 1. Jlecun, E. A. Cadapora, B. H. Kypssikos

WuctutyT npobnem HedTH 1 raza PAH,

lesinvi@ipng.ru

Hccredosano enuanue konebanuti 0agieHus akyCmuyecko2o OUand3ona 4acmom (eubpososzoeticmeue) Ha (azoswlii
cocmas, 6000POOHbBII NOKA3AMENb U OKUCIUMETbHO-60CCMAHOBUMENbHBLE CEOUCTNEA KOIOUOHO20 B0OHO20 PACMBOPA
U3 N003eMHO20 XpaHunuwa memana. [1okazano sKcnepuMeHmanbHo, 4mo 6ubpPoBo30elcmaue 6bl3blaem paspyulenue
Ha (ppacmenmvl KOLIEKMUBHBIX CIPYKIMYP KOJIOUOHBIX YACMUY — depe2amos GpakmaibHo20 CIMpPOeHUs, Ymo
6bI3b18AET CHUDICEHUE PEOOKC-NOMEHYUALA U POCTH B000POOHO20 noKazamens O1a200aps ROCMYRIEHUIO 8 PACMEOD
UOHO8, 3ax8aueHHbIX azpecamamiu. TIocKkonbKy aspecamul KOLIOUOHBIX YACMUY PA3PYULAIOMCSL KAK ROO Oeticeuem
HanpaxceHuti cosu2d, 8bl3618AeM020 MeyeHueM pacmeopa noo Oeticmsauem Cmamuiecko2o epaoueHma 0asieHus, max
U nOO OeticmeuemM NOCMOSHHBIX U NePeMEHHbIX INEKMPULECKUX U MACHUMHBIX ROJel, Mo m0boe gusuieckoe (6 mom
YUCIEe aKyCmuyeckoe), Uil Xumuieckoe 030elicmsiie, paspyuaioujue azpecamsl, Gbl3bléaen aHAL02UYHbIe U3MEHEHUS
PUBUKO-XUMULECKUX CBOUCME KOJLIOUOHBIX PACMEOP08. Ima 0COOEeHHOCb azpe2amos no360Jis1en UCHOIb308aMb
1000€ U3 BbLUEYNOMSIHYMbIX 8030€liCMBUlL 0151 A0eK8AMHO20 MOOEIUPOBAHUsL NPOYECCO8 3aN0IHeHUs/ombopa 2a306 6
NOO3eMHbIX XPAHUTUWAX, He npube2asi K UCHONb308AHUIO 8bICOKUX 0AGNeHUll 8 1aDOpamopHoM 060PYO0BaHUU.
KiroueBble c10Ba: BOJHBIN PACTBOP, arperatbl KOJUIOMIHBIX YaCTHUI] (PPaKTAIBHOTO CTPOCHUS,

aKyCTHUYECKHE KOJICOAHUs, pPeJIOKC-TIOTEHIIMAI, BOJOPOIHBIN MOKa3aTelb, HANPSHKEHUE CIBUTA.

DOI: 10.32935/1815-2600-2025-161-6-3-9

V. I. Lesin, E. A. Safarova, V. N. Kuryakov

Oil and Gas Research Institute of RAS

Changes in the Physicochemical Properties of Underground Colloidal Aqueous Solutions

under the Effect of Acoustic Vibrations

The effect has been studied of pressure fluctuations in the acoustic frequency range (vibration effect) on the phase
composition, hydrogen index, and redox properties of a colloidal aqueous solution from an underground methane
storage. It has been shown experimentally that vibration causes the destruction of colloidal particles collective
structures — aggregates of fractal structure, which causes a decrease in the redox potential and an increase in the
hydrogen index due to the entry into the solution of ions trapped by aggregates. Since aggregates of colloidal
particles are destroyed both under the effect of shear stresses caused by the flow of the solution under the influence of
a static pressure gradient, and under the effects of permanent and oscillating electric and magnetic fields, any
physical (including acoustic) or chemical effects that destroy aggregates cause similar changes in the
physicochemical properties of colloidal solutions. This makes it possible to use any of the above-mentioned effects to
adequately simulate the processes of filling/sampling gases in underground storage facilities without resorting to the
use of high pressures in laboratory equipment.

Key words: aqueous solution, aggregates of fractal colloidal particles, acoustic vibrations,

redox potential, hydrogen index, shear stress.



Pa3pnesnienne cTOHKUX BOAOMACASIHBIX IMYJIbCHI € HCIIOJIB30BAHUEM KOMIIO3HMIIMOHHBIX MeMOpaH

. 1. ®azynnun, I'. B. MaBpus, JI. M. ®azymiuHa

Kazanckwmii (IIpuBoinkckmii) hemepanbHBIIT YHHBEPCUTET

denr3@yandex.ru

B pabome uccredosanvl gpusuxo-xumuueckue ceoticmsea u Memoovl pazoeneHusi CmouKux 000MACHAHbIX IMYAbCUL C
UCNONb308aAHUEM PA3PADOMAHHBIX KOMUOSUYUOHHBIX U KOMMepyecKux memopan. Komnosuyuonnvie memobpanvt mapru
HAL] 6v11u nonyuenvt Ha noda0icKe U3 MUKPOCEMKU ¢ NOBEPXHOCHHBIM CLOEM U3 ayemama Yeanono3ol.

s nogvluienus ROPUCOCY NOBEPXHOCMHO20 CILOSL NPU POPMUPOBAHUU CTIOSI UCNOTB308ATU dIManoa. Cpeonull
pasmep nop noayuenuvix memopan cocmaesun om 0,005 0o 0,01 mxm. Imo noseonsem sppexmusno omoensimo
yacmuysl HeghmenpooyKmoas 8 IMYIbCUAX, pazmepsbl Komopwvlx eapvupyiomes om 50 0o 120 um. [na paspabomanuwix
U KOMMePYEeCKUX YIbmpaduibmpayuoHHbIX MeEMOPAH YCMAHOGIeHA YOeNbHAsL RPOU3ZE00UMETbHOCTD U
3a0epAHCUBATIOUASL CROCODHOCHb O NOKA3AMENI0 He(hmenpooyKmbl 8 npoyecce pasoenenus smyavcuu. Ilocne
PazoeneHus IMYIbCUU 8 PUIbMPAMAX MeMOPAH YCMAHOBLEHO CHUMICEHUE KOHYEHMPayuu Heghmenpooykmos.
KiroueBble c1oBa: SMyIbcusi, HeQTENPOAYKTHI, KOMIO3HIIMOHHAS MEMOpaHa,

yIBTPaQUIbTPALIKS, alleTaT HEJUTIOJI03HI.

DOI: 10.32935/1815-2600-2025-161-6-10-13

D. D. Fazullin, G. V. Mavrin, L. I. Fazullina

Kazan (Volga region) Federal University

Separation of Stable Water-Oil Emulsions Using Composite Membranes

In this work, we studied the physicochemical properties and methods for separating stable water-in-oil emulsions
using the developed composite and commercial membranes. The NAC composite membranes were obtained on a
micromesh substrate with a cellulose acetate surface layer. Ethanol was used to increase the porosity of the surface
layer during layer formation. The average pore size of the obtained membranes ranged from 0.005 to 0.01 um. This
allows for the efficient separation of oil product particles in emulsions with sizes ranging from 50 to 120 nm. For the
developed and commercial ultrafiltration membranes, the specific productivity and retention capacity for oil products
during emulsion separation were determined. After emulsion separation, a decrease in the concentration of oil
products was found in the membrane filtrates.

Key words: emulsion, petroleum products, composite membrane, ultrafiltration, cellulose acetate..

CrneKTpaJbHBIi MeTO/ ONpe/ieJieHUsl 30H 3arpsi3HeHUs MOYBHI YIJI€BOAOPOAAMH

A. D. Asuzosal, B. B. IOmmn?, U. O. Kupunpuyk?

'HaumonansHoe AspokocMudeckoe AreHTCTBo, T. baky, Asep6aiikan,

2JOro-3ananHblii rocyJapCTBEHHBIN yHHBEpCHUTET, T. Kypck

asadzade@rambler.ru

IIpeonoosicer Mmemood MHO2OKPUMEPUATLHOU OYEHKU 30A2PA3HEHHOCIU NOUYBbl He(DMAHBIMU Y21e6000p00aMU,

6 KOMOPOM Yeneou (YYHKYUOHAL ONMUMU3AYUY NPEOCMABIEH 8 UOe 2e0OMEMPUYECKO20 CPeOHe20 YACHIHbIX
Kpumepues, npoOmMueoQa3Ho 3a8UCAUUX OM CINENEHU 3a2PA3HEHUs NOYBbL, 8036C0CHHBIX HA 8eCO8ble KOIDGUuyueHmbl.

Paccmampueaemc;z ONMUMU3AYUOHHAA 3a()a14a, 6 KOI’I’ZOpOl/? 146]166011 d)yHKl/[Z/IOHClJZ ONMUMUIAYUU ABTIAENICA



NePeMHOICEHUCM YACTHHBIX NAPaAPda3HbIX KPUMepUes, 6036€0CHHbIX @ CMENeHU, HOPMUPOBAHHBIX K eOUHUYe.
Iloxazano, umo npu onpedeieHHoOM 3HAYeHUU CMeneHy 3a2PA3HEeHHOCTUY NOU6bl Yele80l QYHKYUOHAN dOcThuzaem
aKcmpemyma. Buisgnenue maxux onmumanbbix moyex no3eoanem 0003HAUUmMs KOHMYpa co CMeneHsio
3a2pA3HEeHHOCMU, COOMBEMCMBYIoWell IKCMPEMAIbHOU GeluYUHE Yele8020 PYHKYUOHAA.

KioueBble ci10Ba: 3arpsi3sHEHUE, TI0YBA, ONTHMHU3AIUS, ENIEBON (DYHKIIUOHAI, YTIICBOIOPOIBL.

DOI: 10.32935/1815-2600-2025-161-6-14-16

A. E. Azizoval, V. V. Yushin?, I. O. Kiril’chuk

!National Aerospace Agency, Baku, Azerbaijan,

2SouthWest State University, Kursk

Spectral Method for Identifying Zones of Soil Contamination with Hydrocarbons

A method for multi-criteria assessment of soil contamination with petroleum hydrocarbons is proposed.

The target optimization functional is represented as a geometric mean of partial criteria that are antiphase
dependent on the degree of soil contamination, increased by weighting factors. An optimization problem

is considered in which the objective optimization functional is the multiplication of partial paraphase criteria raised
to a power normalized to unity. It is shown that at a certain value of the degree of soil pollution the target functional
reaches an extremum. Identifying such optimal points allows us to designate a contour with a degree

of pollution corresponding to the extreme value of the objective functional.

Key words: contamination, soil, optimization, target functionality, hydrocarbons.

CuHTe3 AKTUBMPOBAHHOTO YIJIl M3 YalHOI0 0CTaTKA

JJIsl OYMCTKH He(pTe3arpsA3HEHHBIX CTOYHBIX BOJI

Hro Kyu Kyen?, Jlao Txu Txy Jlunn?

Texnonornueckuii ynusepcuter umenu JI> Kyun Jlona, BeetHam,

2 BreTHAMCKUIi HAlMOHAIBHBIN CEIbCKOXO03SAHCTBEHHbIH YHUBEPCUTET

linhdao.dtl2018@gmail.com

B pabome uccieoosano nonyuenue akmusupo8aHno2o yeisa U3z 4auHo20 0CmamrKos Qu3uKo-xumMuieckum memooom
¢ ucnoavzosanuem CaOCl2 npu memnepamype 800°C 6 meuenue 1 u. [lonyuennviii mamepuan umeem nopucmyo
CMPYKMYPY U XOPOULY10 adcoOpOYUOHHYIO CNOCOOHOCMb. Dhhexmusnocms OYUCmKYU He(hme3aepA3HEHHBIX CINOYHBIX
600 oocmuena 83,6% uepes 40 mun. Hccredosanvl ghakmopul, eaudowjue Ha CHOCOOHOCMb AKMUBUPOBAHHO20 Velis
K OYUCMEKe CHOYHBIX 800, 8KAIOYASL 00beM Mamepuand, epems u pH.

KiioueBble cj10Ba: aKTHBUPOBAHHBIN yroJlb, OCTATKH 4asi, He(Teco /IepKaliie CTOYHBIE BOIBI.

DOI: 10.32935/1815-2600-2025-161-6-17-20

Ngo Quy Quyen?, Dao Thi Thuy Linh?

!Le Quy Don Technical University, Vietnam,

2\/ietnam National University of Agriculture

Synthesis of Activated Carbon from Tea Residue for Purification

of Oil-Contaminated Wastewater



Activated carbon is obtained from tea residues by a physicochemical method, using CaOCI: prior to heating
at 800°C for 1h. The resulting material has a porous structure and good adsorption capacity. The efficiency
of treating oil-contaminated wastewater reached 83.6% after 40 minutes. Factors influencing the treatment

performance of activated carbon, including material volume, time and pH, were also investigated.

Key words: activated carbon, tea residues, oily wastewaters.

AHau3 cocTaBa HedTel 0TJ10KeHUI KapOOHATHOTO IeBOHA MecTopoxkaeHuii Boarorpaackoii o61actn

P. P. Umamos?, C. B. OcTpoyxoB?

000 «Meperosixanedrerasy,

2MIHCTUTYT NEPCHIEKTUBHBIX UCCIEN0BaHMi AKkagemun Hayk Pecry6iuku Tatapcran

imamov_rustam@bk.ru

B pabome paccmompenvt ocobennocmu cocmasa neghpmeii sanesicell, 8blA61EHHBIX 8 KAPOOHAMMHBIX OMIOHCEHUSX
desona na meppumopuu Boreoepadckoii obnacmu. Ha smu omnooicenus 6 pecuone, 6 npedenax Huowcne-Boascckoii
HI'O, npuxooumcs nauboavuias 4acme Hepasge0antblx HAUANbHBIX PECYPCO8 HeQmu 8 CIPYKIMYpPe CYMMAPHbIX
pecypcog negpmu. Ilpu smom, cmenens ux pazgeoannocmu cocmagisem 37,88%. I[lokasano, umo 6 kapbonammom
desone cywecmayem 6eposmHOCb OMKPLIMUA ewje He MeHee Yemblpex — NAmu MeCmopoNCOeHUU ¢ U36TIeKAeMbIMU
sanacamu 00 10—15 man m kasicdoe. Bogreuenuro pecypcHotl 6asvl 6 npoyecc 000blyu yeneso0opodos bydem
CnocobCcmao8ams, NOMUMO MEXHOTOSULECKO20 PA36UMUSL, HAYYHO-0O0CHOBAHHAS CINPAMESUs 2€071020PA36E00UHbIX
pabom, OCHOBANHASL HA COBPEMEHHBIX NPEOCMABNEHUSIX O POPMUPOBAHUU 3dedicell Y2Tie8000P0008 U 8, Nepayio
ouepedn, 0 3aKOHOMEPHOCMAX USMEHEHUS PUSUKO-XUMUYECKUX CEOLICME Hedmell.

Karouessle cioBa: Bonrorpanckas o6nacts, Himkne-Bomxkckas HedrerazonocHast 061acTsb,

YIiaeBoaAOPOAbl, TCOXUMHNYICCKUC UCCICAOBAHUA, XPOMATOIPAMMEIL.

DOI: 10.32935/1815-2600-2025-161-6-21-26

R. R. Imamov!, S. B. Ostroukhov?

!Meretoyakhaneftegaz LLC,

2Institute for Advanced Study of Tatarstan Academy of Sciences

Analysis of Oil Composition in Carbonate Devonian Deposits of Volgograd Region Fields

In this paper, the authors present the results of consideration of the peculiarities of oil composition of deposits
identified in Devonian carbonate deposits in the Volgograd region. These sediments in the region, within the
Nizhne-Volzhskaya OGO, account for the largest part of undiscovered initial oil resources in the structure of total oil
resources. At the same time, the degree of their exploration is 37.88%. Also, the statistical analysis shows that

in the carbonate Devonian there is a probability of discovery of at least 4-5 more fields with recoverable reserves up
to 10-15 million tons each. The involvement of the resource base in the process of hydrocarbon production

will be facilitated, in addition to technological development, by a science-based exploration strategy based

on modern ideas about the formation of hydrocarbon deposits and, first of all, about the regularities of changes

in the physical and chemical properties of oils.



Key words: Volgograd region, Lower Volga oil and gas bearing region, hydrocarbons, oil, geochemical studies,

chromatograms.

[eonoro-reopusnyeckoe CTpoeHHUE U CBOICTBA NMPOAYKTHBHBIX OTJIOKEHHIT HA MPUMepe KapOOHATHBIX MOPO/
ByKTBLIBCKOT0 TA30KOHIEHCATHOT0 MECTOPOK/IEHHSI

P. U. Crenanos

WuctutyT Hedtn 1 raza CuOUPCKOTo eiepaibHOr0 YHHBEPCUTETA

rusya.stepanov.2017 @bk.ru

B pabome npoananuzuposan umerowguiics 2e01020-2e0@puzuyeckuil Mamepua, KI0YAowUil pe3yibmamol NO1eGbIX U
CKBAINICUHHBIX UCCLe008aHUL BYKMbLILCKO20 MECTHOPOAICOEHUS, C Yenblo 6bl0eNeHus Hauboniee NPOOYKMUGHbIX U
NEPCREeKMUBHBIX HA YeNe8000PO0bl Pe2UOH08. AHANU3 BKIIOUAe Pe3YTbmamyl CelCMUYecKux 2yOuHHbIX
UCCe008aHUL, Mamepuaibl 0moopa KepHa U NPOMbLCI080-2e0QusuyecKux ucciedosanus. Ilonyuenuvie pesynomamol
OYEHKU KOJLIEKMOPCKUX C8OUCMS, 8bl0ejieHle NPOOYKMUBHBIX 30H HA He(dmb U 2d3, NO36OIAIOM COCTNABUMb
aghghexmusnyo ceonozuyeckyio mooenb npoOyKMUGHbIX NAACHO8, HAMEMUMb HaANpPasieHus 0Jis NPo8edeHUs
2€071020-pa36e00YHbIX pabom 6 npedeax ucciedyemoll niowaou. Jlamnst pekomenoayuu no evloenenuio Hauboee
NPOOYKMUBHBIX 30H 8 MEPPULEHHBIX U KAPOOHAMHBIX OMAONCEHUSX, 8 MOM YUCTie OJisl MECIOPOAHCOCHULL C
AHATIOUYHBIMU YCAOBUAMU.

KiueBble cioBa: ByKThIIbckOe MECTOPOXKICHUE, KOJJIEKTOP, MPOAYKTUBHOCTD,

MTPOMBICTIOBO-T€O(PH3NIECKHE UCCIIEAOBaHUS, CeHCMOpa3BeIKa, TEKTOHNYECKOE CTPOSHHE.

DOI: 10.32935/1815-2600-2025-161-6-27-33

R. I. Stepanov

Institute of Oil and Gas, Siberian Federal University

Geological and Geophysical Structure and Properties of Productive Deposits

Using the Example of Carbonate Rocks of the Vuktyl Gas Condensate Field

In this work, the available geological and geophysical material, including the results of field and well studies, in order
to identify the most productive and promising regions for hydrocarbons was analyzed. The analysis include the results
of deep seismic studies using seismic, CDP and CDP methods, the use of core sampling materials and analysis of field
geophysical research. The obtained results of assessing reservoir properties, identifying productive zones for oil and
gas, make it possible to create an effective geological model of productive formations, to outline directions for the
effectiveness of geological exploration work within the study area. The recommendations for identifying the most
productive zones in terrigenous and carbonate deposits, including for fields with similar conditions was given.

Key words: Vuktylskoye field, reservoir, productivity, geological logging, seismic exploration, tectonic structure.



AHaaN3 ¥ NEePCNeKTUBHI TEXHOJIOTHH MAPOrPaBUTAIMOHHOTO IPEHAKa MPH 100bIYe BHICOKOBI3ZKUX
YIJIEBOJOPOIOB

P. H. I'ataynnun

WHctutyT sHepreTuku u nepcnekTuBHbIX TexHonoruit UL Kazanckuii Hayunsiit nentp PAH
rustem.acadrome@mail.ru

B cmamve npeocmasnen kpumuueckuii ananu3 mexHono2uu NHAPOSPASUMAYUOHHO20 OPEHAdICd, UCNOIb3YeMOl
07151 000bIMU MAdICENOU Hehmu U NPupoOHbIX bumymos. Ocoboe HUMAHUE YO sl OYEHKE ee NPUMEHEHUS.
6 PA3IUYHBIX MEXHUYECKUX U IKCIIYAMAYUOHHBIX YCeaosusax. Paccmampusaemvie unnosayuonnvie peuierust

He MOAbKO YAVUWUIU Ipdexmusnocms 000bluL, HO U CHUUIU IKOIOSUYECKUe PUCKU NO CPABHEHUIO C
mpaouyuoHubimu nooxooamu. Qb6cyricoenHvl 0CHOBHbBLE MOOUPUKAYUYU NAPOSPABUMAYUOHHO20 OPEHANCa, d MAKICe
VKA3aHbL UX npeumyuiecmea u nedocmamku. Onpedenenvl Kioyegvle (hakmopwl, obecneuusaioujue YCneuHoe
UCHOIBL306AHUE MEXHOIO2UU, A MAKIHCE NPEOTONCEHBL PEKOMEHOAYUU OIS €20 ONMUMUZAYUY U A0ANMAYULL.
KioueBble ciioBa: BoICOKOBs3Kas HeTh, SAGD, ropuzoHTanbHas CKBaXKHWHA, TAPOBas KaMepa, 1eOuT HeTu.
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R. N. Gataullin

Institute of Power Engineering and Advanced Technologies,

FRC Kazan Scientific Center, Russian Academy of Sciences

Analysis and Prospects of SAGD Technology for Production

of Highly Viscous Hydrocarbons

The article presents a critical analysis of vapor gravity drainage technology used for heavy oil and natural bitumen
production. Particular attention is paid to the evaluation of its application in different technical and operational
conditions. In the era of depletion of conventional oil reserves, this method is a potential alternative for the
development of highly viscous hydrocarbons in a number of countries where significant volumes of these resources
are concentrated. The innovative solutions considered have not only improved production efficiency, but also reduced
environmental risks compared to conventional approaches. The main modifications of vapor gravity drainage are
discussed and their pros and cons are indicated. Key factors ensuring successful use of the technology are identified,
and recommendations for its optimization and adaptation are offered.

Key words: high viscous oil, SAGD, horizontal well, steam chamber, oil flow rate.

K npo6Jjieme 0UMCTKM CTB0JIA TOPU3OHTAIBHOM CKBAKUHBI B Npolecce OypeHus

A. M. Csanos

HNuctuTyT npobnem Hed T u raza PAH

svalov@ipng.ru

Hpoaﬁaﬂusupoeaﬂa BO3MOIHCHOCM b NOBBIUIEHUA 3gbgbei<mu6Hocmu oyucmkKku cmeoJjia 20pu30Hma]ZbHOL7 CKBAJMCUHbL OMm
uacmuy pa36ypeHHOﬁ I’lOpO()bl npu npumMerHeHuu 3amMKo6blx COCOUHECHUIL C ACUMMEMPUUHBIM NONEPEUHBIM CEYECHUEM.
HOK(,ISCIHO, umo 6 9mom caydae 3aMKoeoe coeouHenue 6ypuﬂbelx mpy5 6blNOJIHAEm POJlb c;cpe61<a, cmeujarougeco
WILAMOBYIO «NOOYWIKYY, 00paA3VIOWYIOCS 6 HUJICHEU YaACmU CMEOJIA 20PU3OHMANLHOU CK8ANCUHB, 8 001acmb boiee

BblCOKUX CKOpOCI’I’lelZ nomoka 6yp06020 pacmeopa. KpOMe moco, noKaszaro, 4mo maxKue 3aMKoeble coeouHenus



UHUYUUPYTIOM 803HUKHOBEHUE NYIbCayull OAIeHUsl 8 NOMOKe 6YPO8020 pacmeopa, 4mo nosvluiaem cmenens
€20 mypoyausayuu u, COOmeemcmeenHo, nogvliaem IQP@eKmueHoOCmy BbIHOCA WLAMA U3 CMBOJIA CKBANCUHDL.
KaroueBsble c10Ba: ropu30HTaIbHAS CKBAXKWHA, OUHCTKA CTBOJIA CKBA)KHUHBI, 3aMKOBBIE COETUHEHMUS
OypUIIBHBIX TPYO, aCHMMETPUYHOCTD ONEPEUHOTO CEUCHHUS.
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A. M. Svalov

Oil and Gas Research Institute RAS

To the Problem of Cleaning a Horizontal Well Bore in The Process of Drilling

The possibility of increasing the efficiency of cleaning a horizontal wellbore from drilled rock particles using tool
joints with an asymmetric cross section is analyzed. It is shown that in this case, the tool joint of the drill pipes acts as
a scraper that displaces the cuttings «cushion», formed in the lower part of the horizontal wellbore, to the area of
higher drilling fluid flow rates. In addition, it has been shown that such tool joints initiate the occurrence of pressure
pulsations in the drilling fluid flow, which increases the degree of its turbulence and, accordingly, increases the
efficiency of cuttings removal from the wellbore.

Key words: horizontal well, wellbore cleaning, drill pipe tool joints, cross-sectional asymmetry.

Hccnenoanne 3¢ppeKTHBHOCTH HOBBIX V-00pa3HbIX IBYXKAHAJbLHBIX JIONIACTHBIX YCTPOHCTB BBOAA ChIPbS
T. N. MannanoB, C. K. UypakoBa

Y dbumcknit rocyapcTBEHHBIN HE(PTAHON TEXHUUECKU YHUBEPCUTET

t.i.mannanov@yandex.ru

B cmamve npusedenvi pezyromamul pacuemnoeo uccied08anust 08YXKAHAIbHO20 V-00pasnozo 10nacmmozo
YCmMpoUCmea 6800a Cuipbs 051 MACCOOOMEHHO20 0OOPYOOBAHUS C MAHSEHYUATLHBIMU dIeMEeHMaMu U Oe3 HUX.
s oyenxu sgppexmusnocmu pabomt ycmpoucmes 6600a cvipvsi memooom CFD-ananuza esedenvl crnedyrowue
Kpumepuu: Kpumeputl 8b1cOMbl CENAPAYUOHHOU 30HbL U KPUMepUll 8biCOmMbl 30Hbl pacnpedenenus. Ilokasansi
3A8UCUMOCIIU OGHHBIX KDUMEPUES, d MaKHce UOpasiuiecKko20 CONPoOmuBIeHUs YCmpoucmea om cKopocmu nooayu
covipwvst. Jlokazano, umo Haubonvas 3@p@dexmusHocms 051 000UX YCMpOUCE 8600a CbiPbsl 00CINUSAEMCSL

npu ckopocmu nodadu coipvss 10—-20 m/c, npuuem 0gyxkananivHoe V-00pasnoe 10nacmmoe ycmpoucmeo 6600d
CbIPbsL C MAHSEHYUATbHBIMU dAeMenmamu obecneyugaem na 26—35% bonvuyro agpgpexmuenocms cenapayuu,
yeM aHANoZUYHOE YCMPOUCMBO 6e3 MAHSeHYUATIbHBIX /IEMEHMO8.

Kawuesbie cnoBa: CFD-aHanus, rupaBiInyecKoe CONMPOTUBIICHHE, KPUTEPUI BEICOTHI 30HBI pacTIpelesICHHS,

KPUTEPUM BBICOTHI CEMapallMOHHON 30HbI, JOMACTHOE YCTPONHCTBO BBOJIA ChIPhS, MAPOKUAKOCTHON MOTOK.

DOI: 10.32935/1815-2600-2025-161-6-45-48

T. I. Mannanov, S. K. Churakova

Ufa State Petroleum Technological University

Investigation of the Effectiveness of New V-Shaped Two-Channel Blade Feed Input Devices

The article presents the results of a computational study of a two-channel V-shaped blade input device for mass

transfer equipment with and without tangential elements. The following criteria have been introduced to evaluate the



efficiency of the input devices by CFD analysis: the criterion of the height of the separation zone and the criterion of
the height of the distribution zone. The dependences of these criteria, as well as the hydraulic resistance of the devices
on the feed rate of raw materials are shown. It is proved that the highest efficiency for both feed input devices is
achieved at a feed rate of 10-20 m/s, and a two-channel V-shaped blade feed input device with tangential elements
provides 26-35% greater separation efficiency than a similar device without tangential elements.

Key words: blade input device, CFD analysis, distribution zone height criteria, hydraulic resistance,

rectification column, vapor-liquid flow.

AHAINTHYECKHUIl pacueT HACAOYHOI a6COPOUHOHHOI KOJOHHBI € Y4€TOM MPOA0JbHOr0 MepeMeluBaHUs

1o ra3osoii ¢ase

A. b. 'onoBanuukos, H. A. IIpoxopenko, H. A. Mepenros

Bonrorpaackuii rocyjapcTBEeHHbIN TEXHUUECKUH YHUBEPCUTET

natasha292009@yandex.ru

Paszpaboman moodepnusuposannbulii aneopumm 4UCieHH020 Memood pacuema ou@d@epenyuanbHoco YpasHeHus
Macconepedauu npoyecca abcopoyuu 8 HacadO4HoU KOJOHHE, NO3BOAIOWULL Oe3 NPed8aPUMenbHbIX PACYEmO8

KO3 puyuenmos macoomoayu, macconepedayu u cpeoHe20 8pemeHU nPedbleaHus 2a3060U (azvl HeNOCPeOCnmEeHHO
Onpeodelsimb YUCI0 eOUHUY NEPEHOCA C YUemoM NPOOOJIbHO2O NepeMeu8anus U Kodpduyuenma yeeaudeHus
8bICOMbI HACAOKU NO CPABHEHUIO C MENN0BLIM MEMOOOM PACUemd, He YUUmularuum npoooibHOe nepemeuusanue.
s pasrHo8ecHoll 3a8UCUMOCIIU KOHYEHMPAYUU U3BNeKAEMO20 KOMNOHEHMA 6 230601 (haze om e2o pabouell
KOHYyeHmpayuu 6 abcopboepe, KOMopyo MON’CHO ANRPOKCUMUPOBATND YPAGHEHUEM NPAMOU TUHUU, NPEOTON’CEH HOBbILLL
Memoo aHaIUMU4ecKo2o paciema, ¢ yuemom npooovHo2o nepemewiusanus. Ilpuseoen npumep pacuema ons
abcopbyuu ceposo0opooa u 8030yxa 00HbIM PACTNBOPOM MOHOIMAHOIAMUHA, NOKAZLIEATOW€20, YMO npu
npaKmuyecku 0OUHAKOBOU MOYHOCMU NOLYYAEMbIX Pe3YIbMamos OMHOCUMENbHOE OMKIOHEHUe 8 onpedeneHul
KO2(hpuyuenma ygenuuenus gblcomuvl Hacaoku He npegviuiarom 1%.

KuroueBnble ciioBa: abcopOuus, mpooikHOE iepeMenrBanne, uncio llexe, nuddepennmansHoe ypaBHeHIE

MaTepuaabHOro Oananca, 1M depeHIaIbHoe ypaBHEHHE Maccoepeaut, YUCICHHbIH 1 aHaTUTHYECKUI pacyerT.

DOI: 10.32935/1815-2600-2025-161-6-49-53

A. B. Golovanchikov, N. A. Prokhorenko, N. A. Merentsov

Volgograd State Technical University

Analytical Calculation of a Packed Absorption Column Taking

into Account Longitudinal Mixing in the Gas Phase

A modernized algorithm of the numerical method for calculating the differential equation of mass transfer

of the absorption process in a packed column has been developed, which allows, without preliminary calculations

of the coefficients of mass transfer, mass transfer and average residence time of the gas phase, to directly determine
the number of transfer units taking into account longitudinal mixing and the coefficient of increase in the height of the
packing in comparison with the thermal calculation method that does not take into account longitudinal mixing. For
the equilibrium dependence of the concentration of the extracted component in the gas phase on its working

concentration in the absorber, which can be approximated by the equation of a straight line, a new method



of analytical calculation is proposed, taking into account longitudinal mixing. An example of calculation
for the absorption of hydrogen sulfide and air by an aqueous solution of monoethanolamine is given,
showing that with almost the same accuracy of the results obtained, the relative deviation in determining
the coefficient of increase in the height of the packing does not exceed 1%.

Key words: absorption, limiting mixing, Pecle number, differential equation of material balance,

differential equation of mass transfer, numerical and analytical calculation.

MeToaoioruuecKue acneKThl Onpeie/ieHusl TEXHOJOTHYeCKHX NoTeph HepTH 1 HedTENPOAYKTOB

E. 1. Anaropues, K. B. I'yces, C. A. KpacHukos

MHPOA — Poccuiickuii TEXHOJIOTHYECKUH YHUBEPCUTET

alatortsev@mirea.ru

Tloxazana axmyanbHoCmb NPOGEOCHHbIX UCCIE008AHUI U KPAMKO NPUBEOEHA KNACCUPUKAYUS MEXHONOUYECKUX
nomepb Hemu U HeghmenpoOYKmMos 8 3a6UCUMOCHIU O UCMOYHUKA U XAPAKMepa ux 603HUKHOBEHUS HA
MmexHoI02u1ecKux 0ovekmax Heghmenepepadamuol8awux 3460008 U Hepmexumuieckux npeonpusimuii. B
3a8UCUMOCIU OM 8UO08 NOMEPL NPOBEOEHA KNACCUDUKAYUS NOMEPD CbIPbA U NPOOYKMOE NO UOAM MEXHON02UYECKUX
npoyeccos Ha HeghmenepepabamuvlearOWux 3a600ax u Hepmexumuueckux npeonpuamusx. llokasano, umo 6orvuioe
3HAYeHUue npuoopemarom npoyeoypvl HOPMUPOBAHUS MEXHONOSUYECKUX NOMEPD 015 KANCOOU MEXHOA0SUUECKOl
VCMAHOBKU U 8 YeNOM N0 NPeONPUAMUIO HA OCHOBE PACHEMO8 C UCTIONb308AHUEM MEMO0008 OnpedesenUs nomepsb
Heghbmu u nHeghmenpodyxmos. IIpogedennviii aHanUu3 HOPMAMUSHO-NPABOGHIX U HOPMANUBHBIX OOKYMEHNOE NO
npoyedypam onpedeneHuss U HOpMUpOBAHUs MEXHONI0SUUECKUX NOePb Hehmu U NPOOYKIMOs ee nepepabomxu 8 cghepe
Heghmenepepabomxu noxasan ux omcymemaue 6 Poccuiickoti @edepayuu. Tlpuseden nepeuenv aumepamypul u
HOPMAMuUHOU OOKYMeHMayuy no npocHO3UPOBAHUIO U ONPeOeleHUI0 MeXHOI02UYecKUxX nomeps Hegpmu u
Hegpmenpooykmoa.

KioueBbie c/10Ba: TEXHOJIOTHYECKHE TOTEPH, HOPMUPOBAHHUE TTOTEPh, METO/IbI ONIPEACIICHHUS TOTEPb.

DOI: 10.32935/1815-2600-2025-161-6-54-58

E. I. Alatortsev, K. V. Gusev, S. A. Krasnikov

MIREA - Russian Technological University

Methodological Aspects of Determining Technological Losses

of Oil and Petroleum Products

The relevance of the research is shown and the classification of technological losses of oil and petroleum products is
briefly presented, depending on the source and nature of their occurrence at technological facilities of refineries and
petrochemical enterprises. Depending on the types of losses, the classification of losses of raw materials and products
by types of technological processes at oil refineries and petrochemical enterprises has been carried out. It is shown
that the procedures for rationing technological losses for each technological installation and for the enterprise as a
whole are of great importance based on calculations using methods for determining losses of oil and petroleum
products. The analysis of regulatory documents on the determination of technological losses of oil and its refined

products in the field of oil refining showed the absence them in the Russian Federation. A list of literature and



regulatory documentation on forecasting and determining technological losses of oil and petroleum products is
shown.

Key words: technological losses, rationing of losses, methods of determining losses.

Onenka kavyecTBa HeTSIHBIX TOIUITUB U HePTENMPOAYKTOB

C MOMOIIBIO CIEKTPOCKONMUN KOMOMHAIIMOHHOTO PacCesiHUs

E. 1. bensguun, M. B. [Ilumanos

Pocculickuii XuMUKO-TEXHONOrM4ecKkuil yHusepcureT um. [. 1. Meneneesa

shishanov.m.v@muctr.ru

B cmamve npednazaemcs HO8bILL IKCNpecc Memoo OYeHKU Kayecmea U NOOJUHHOCIU 20PIode-CMA30YHbIX
Mamepuanos, 8 nepayio ouepedb dmomMoOUTbHBIX DeH3UH08 U duzenbro2o monausa Ha A3C, a makaice oyenKu
CO0epIHCAHUSL 8 HUX APOMAMUYECKUX CMPYKIYP C NOMOWbIO CNEKMPOCKONUYU KOMOUHAyUOHHO20 pacceanus (KP).
Ananuz moscem 6vImsb BKIOUEH 8 IMAN KOHMPOA Kavecmea napmuuy monauga. Ipu smom KP-aunanusamop aeisiemcs
KOMNAKMHOU NEePeHOCHOU CUCTEeMOU, d HeNOCPEOCMBEHHO CaM AHANU3 MOMCEeM 3AHUMAMb OM HECKOLbKUX CEKYHO 00
3 mun. Ilpeonazaemvlti MemoO OCHOBAH HA 2UNOME3e O MOM, UMO KAANCOOU YHUKALHOU Vee8000pOOHOU cMeCU, M.e.
KaAANCOOMY HeqhmenpooyKmy cOOmeemcmeayem YHUKAIbHbI KOMOUHAYUOHHBII CheKmp paccesnus. Jlannas sunomesa
npogepena cpasrenuem KP-cnekmpos u0eHmuyHbIX U pasiuiHbix Heghmenpooykmos (asmomoOuibHuIx OEH3UHOS,
KepOCUHO8).

KioueBble cj10Ba: CIIEKTPOCKOMHSI KOMOWHAIMOHHOTO PacCesiHUs, He(TEPOAYKThI, aBTOMOOMIIbHBIE OCH3UHEI,

KCPOCHUHEI.

DOI: 10.32935/1815-2600-2025-161-6-59-64

E. I. Belyanin, M. V. Shishanov

Method for Assessing the Quality of Fuels Using Raman Spectroscopy

The article proposes a new express method for assessing the quality and authenticity of fuels, primarily automobile
gasoline and diesel fuel at gas stations, and evaluating the content of aromatic structures in them using raman
spectroscopy. The raman analysis can be included in the quality control stage of the fuel batch. At the same time, the
raman analyzer is a compact portable system, and the analysis itself can take from a few seconds to 3 minutes of time.
The proposed method is based on the hypothesis that each unique hydrocarbon mixture corresponds to a unique
raman scattering spectrum. This hypothesis has been verified by comparing raman spectrums of identical and
different petroleum products (automobile gasoline, kerosene).

Key words: raman spectroscopy, petroleum fuel, gasoline motor fuel, kerosene.
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