Xumua

U TeXHONOrusA
TONNuB

u Macen

2(645°2025

DOI: 10.32935/0023-1169-2025-648-2

HayyHo-TexHuyeckuii XXypHars
Uspaetca c 1956 roga
BbixoanT ogvH pa3 B ABa MecAua

CsunpaeTenbcTBO 0 peructpaumm

[ Ne ®C77-82547

BbigaHo 18 aHBapsa 2022 r.
®DepeparsnbHoi cryx604 no Haa3opy

B chepe cBA3U, NHPOPMAaLNOHHBIX
TEXHOIOTUI U MaCCOBbIX KOMMYHNKaLN

UNsparenb —
MexayHapoaHbivi LEHTD HayKu U TEXHOMOMi
«TYMA PYTIM>»

Uzpaetcsa B CLUA cupmoit
«Springer Science + Business Media, Inc.»

AHInniickas BEpCHs BKIIOYEHA B BegyLume
MupoBble peghepaTuBHble 6a3bl JaHHbIX

naBHbI pegakTop
B. M. TymaHAH — A.T.H., npod.

PepakuynoHHas Konnerna

C. H. BonruH — a.T.H., npod.

WU. B. FpyaHNKOB — A.T.H., Npod.
B. J1. Nawxwu — o.T.H., npod.

A. Ilykca — o.T.H., npodp. (MonbLia)
A. M. Masrapos — 4.T.H., npod.

K. B. Pyaak — A.T.H., npod.

E. M. CeperuH — a.1.H., npod.
CyHb TaHdan — npodp. (Kutan)

BknioyeH B nepeyeHb u3faHum
Bbicwen aTTecTalMOHHOW KOMUCCUU
MuHucTepcTBa obpasoBaHuA

1 Hayku P®

© «XUMUSA 1 TEXHONOTMS TOMJIMB U Macen»

CopepxaHue

TEXHOJI0rnn

A. A. MyxamenssHoBa, E. B. [poxoToBa, U. A. VixcaHosB.
MonyyeHne CBA3YIOWNX NEKOB N3 OCTATOYHOIO
cblpbA HedpTenepepaboTku

C. M. lNetpos.
HuskoTemnepaTypHbIN KPEKWUHT TAXENON He TV Ha Pa3BMTON NOBEPXHOCTU
MUHEparsnbHbIX COeANHEHU KapbOHaTHbBIX MOPOA,

KUHETUKA U KATAJTIN3

n. A. MyctagpuH, A. ®@. Axmetos, P. H. lannaxmetos, O. M. CygakoBa.
TepmokaTanuTUyeckne npeBpaLleHns TAXENOro yrnesoaopoAHOrO Chipbs
B NPUCYTCTBUM HAHOPa3MEPHbIX KaTaM3aTopoB HAa OCHOBE HUKENA U LUHKa

13

HE®TEXUMUA

M. 10. flonomaros, B. P. CybxaHkynos, C. C. BepLunHuH,

O. /1. Pbixxnkos, B. B, Jlaszapes.

MnasmoxvmMu4eckuii NMPoNn3 Kak crnocob nonyyeHuna

TypbocTpaTHoro rpadeHa 13 CbipbA C BbICOKUM COAepXaHnem yrnepoaa

17

KOJIJIOMAHAA XUMUA

U. H. Kynawosa, A. . bagukoBa, Y. M. bopucos, C. P. Caxubrapees.
VccnepoBaHue coctaBa U (ON3MKO-XUMUYECKUX CBOWCTB KOMMO3ULIMOHHOIO
peareHTa Ha OCHOBEe MOAUMULMPOBAHHOrO NMrHOCYbdoHaTa

ANA rnaporenesbix 6ypoBbIX pacTBOPOB

20

UCCJZIEQOBAHMA

P. P. Anaes, ®. M. Kanmbikos, A. @. AxmeTos, B. I1. Jloces,

T. C. OrHeBa, P. C. Hazapos.

MonyyeHve HecTaHAAPTHOM NOIMMEPHON KOMMO3ULMMW ANA NOBbILLEHNA
PU3UKO-MEXAHUYECKMX XapaKTEPUCTUK JOPOXKHOro butyma

1 achansTobeTOHHON CMECH Ha ero 0OCHoBe

P. ®. Xamapanues, T. P. [IlpocoykuHa, K. I Ku4yaros, I M. XamapganneBa.
Pa3paboTka TexHonoruv nony4eHnA NoanypeTaHoBoro Knes Ha OCHOBe
NPVYPOAHOro KOMMOHEHTA

25

33

METO/Abl AHAJIN3A

M. 0. fJonomaros, B. P. CybxaHkynos, M. M. JonomatoBa, 3. A. KoBanesa,
C. C. BeptunnuH, O. A. benotenos, Y. B. Kaszaes.

MpuMeHeHne aneKTPOoHHOW (heHOMEHOTOrMHYECKOW CMEKTPOCKONUN

Kak 9Kcrnepecc MeToAa UCCNeAoBaHNA CBOMCTB ChIpbA AN1A MONYyYeHWA
MHOTOGOYHKLIMOHANBHbIX YrNepoaHbIX MaTepuanos

K. I" Knyartos, T. P. [IpocoykuHa, @. M. Kanmbikos,

A. @. lllaknpos, B. H. lycakos, @. L. BunbaaHos.

CnekTpockonMA KOMBMHALMOHHOIO pacceAHna Kak cnocob
3KCMpecc-NporHo3npoBaHnA ha3oBoi CTPYKTYPbI NONUaTUIeHTepedTanara

A. . bagukoBa, P. X. Macarytos, H. A. beiiryn, C. P. Caxnbrapees,

W. H. Kynawosa, C. C. lpuropbeBa.

MccnepoBaHne aacopbUMOHHBIX CBOMCTB MOANMULIMPOBAHHOIO aacopbeHTa
B aHanunse HedTN reoXMMNYECKNUM U XEMOMETPUYECKMM METOAAMU

36

|

45

MPOLECCHI U1 ATMMAPATbI XUMWUYECKUNX TEXHOJIOMNNA

A. T flantes, E. A. JlanteBa, A. B. Pakos.

Onpepenexune KOahPMLUMEHTOB TENSI0- U MAccooTAauu B ra3oBou ase
B XaOTUYHOM W PerynApHOM HacaAo4HOM croe

npu NPOTUBOTOYHOM pexxmme

51



Chemistry

and Technology
of Fuels

and Oils

2(648) ’2025

Head Editor

B. P. Tumanyan - Dr. Eng. Sci., prof.

Editorial Board

S. N. Volgin - Dr. Eng. Sci., prof.

I. B. Grudnikov - Dr. Eng. Sci., prof.
V. L. Lashkhi - Dr. Eng. Sci., prof.

A. Luksa - Dr. Eng. Sci., prof. (Poland)
A. M. Mazgarov - Dr. Eng. Sci., prof.
K. B. Rudyak -Dr. Eng. Sci., prof.

E. P. Seregin - Dr. Eng. Sci., prof.
Sun Tengfei — prof. (China)

Publisher— ICST «TUMA Group» LLC

Pegaktop
B. C. AmutpueBa

OTBETCTBEHHbIVI CEKPETaPb
0. B. JlloGumMeHKo

Ipaguka n Bepctka
B. B. 3emckoB

lMogroroska marepunanos
C. O. BoposauH,

A. A. OcTtyaviH,

B. 0. NMonosa

Aapec pegakumn:

105318, r. Mockaa,
Uamavinosckoe wocce, 4. 20-1H

e-mail: httm®@list.ru

Marepwuasibl aBTOPOB HE BO3BPALLAIOTCS.

Pe,anUMﬂ He HeceT OTBeTCTBeHHOCTU
3a 40CTOBEPHOCTb MHPOPMaLMU

B marepuvasax, B TOM 4Yucrie
PEeK/IaMHbIX, rnpeaoctaB/ieHHbIX
aBTopamu asis ny6nMKaum4.

®opmar 60 x 84 1/8.
lNeyatb ogpceTHas.
Yen. ney. n. 7.
Tupax 1000 3k3.

OrneyvataHo B OO0 U@ «CTPUHI
424006, Pecny6aunka Mapuii 95,
r. Mowwkap-Ona, yn. CTpouteneii, 95

Contents

TECHNOLOGIES

A. A. Mukhamedzianova, E.V. Grokhotova, I. A. Ikhsanov.
Preparation of Binding Pitch from Residual Refinery Feedstock

S. M. Petrov.
Low-Temperature Cracking of Heavy Oil on the Developed Surface
of Mineral Compounds of Carbonate Rocks

KINETICS AND CATALYSIS
. A.Mustafin, A. F.Ahmetov, R. N.Galiahmetov, O. M.Sudakova.

Thermocatalytic Transformations of Heavy Hydrocarbon Raw Materials
in the Presence of Nanoscale Catalysts Based on Nickel and Zinc

PETROLEUM CHEMISTRY

M. Yu. Dolomatov, V.R. Subkhankulov, S.S. Vershynin,

O.L. Ryzhikov, V.V. Lazarev.

Plasmachemical Pyrolysis as a Way for Creating Turbostratic Graphene
from Feedstock with High Carbon

COLLOID CHEMISTRY

I. N. Kulyashova, A. D. Badikova, I. M. Borisov, S. R. Sahibgareeva.
Investigation of the Composition and Physico-Chemical Properties
of a Composite Reagent Based on Modified Lignosulfonate

for Hydrogel Drilling Fluids

RESEARCH

R. R. Yapaev, Ph. M. Kalmykov, A. F. Akhmetov,

V. P. Losev, T. S. Ogneva, R. S. Nazarov.

Obtaining a Non-Standard Polymer Composition to Improve
the Physical and Mechanical Characteristics of Road Bitumen
and Asphalt Concrete Mixture Based on It

R. F. Khamadaliev, T. R. Prosochkina, K. G. Kichatov, G. M. Khamadalieva.
Development of Polyurethane Adhesive Production Technology
Based on a Natural Component

METHODS OF ANALYSIS

M. Yu. Dolomatov, V. R. Subkhankulov, M. M. Dolomatov,

E. A. Kovaleva, S. S. Vershynin, O. A. Belotelov, I. V. Kazaev.

Application of Electron Phenomenological Spectroscopy as Quickly Method
of Properties Defenetion of Hydrocarbon Feedstock for Production

of Carbon Materials

K. G. Kichatov, T. R. Prosochkina, Ph. M. Kalmykov, A .F. Shakirov.
Analysis of Phase Structure of Polymeric Materials by Raman Spectroscopy

A. D. Badikova, R. H. Masagutov, N. A. Beygul ,

S. R. Sahibgareev, I. N. Kulyashova, S. S. Grigorieva.
Investigation of the Adsorption Properties of a Modified Adsorbent
in Oil Analysis Geochemical and Chemometric Methods

CHEMICAL ENGINEERING AND EQUIPMENT

A. G. Laptey, E. A. Lapteva, A. V. Rakov.
Determination of Heat and Mass Transfer Coefficients in the Gas Phase
in a Chaotic and Regular Packing Layer in Countercurrent Mode

13

17

20

25

33

36

M

45

51



A. A. Myxameoszanosa'?, E. B. I poxomoea?, H. A. Hxcanoe®

1V puMcknii yHUBEPCHTET HAYKU U TEXHOJIOTHIA,

2V (puMcKkmii ToCy1apcTBEHHBIN HEPTAHOM TEXHUUECKUHA YHUBEPCUTET

Sdonn MEPCIEKTUBHBIX UCCIEAOBAHUMN, T. MOCKBa

alf6058@yandex.ru

[osy4yeHne CBA3YHIINX MEKOB U3 0CTATOYHOTO CHIPhs HeTenepepadoTKn

Ilpedcmasnenvl pe3ynbmamol UCCACO08AHUS NPOYECCA MEPMONOTUKOHOCHCAYUU HEDMAHBIX OCMAMKO8 PAZTUYHO20
NPOUCXOHCOCHUSA: MANHCENBIX CMOJL NUPOTIU3A, MAHCEN020 2A30UNA KAMATUMUYECKO20 KPEKUHeA, KPeKUH2-0CMAamKo8.
s 6cex 8blOPaHHbBIX OCMAMOYHBIX NPOOYKMOE nepepabomku Hepmu no00Opansl mexHoI02UYecKue YClosus u
PEKOMEHO0BANBI PeHCUMbL NOTYUEHUS (MeMnepamypa u nPoO0OINCUMENTbHOCHb UZ0MEPMULECKOU cmaoull) nekos

¢ memnepamypot pazmsiewenus 75 u 110°C. Iloxkazano, umo u3 co8pemMeHHbIX 0CMAmMoyYHbIX NPOOYKNO8 nepepadbomxu
Hepmu 803MONHCHO NOTYHEHUE CEAZYIOUUX HEPMAHBIX NEeKO8.

KuaroueBsle cioBa: maxcenvle CMOIbL NUPONU3A, MANCENbII 2A30UNb KAMATUMUYECKO20 KPEKUH2a, KPeKUH2-0CmMamox,
MepPMONOTUKOHOEHCAYUS, CBA3VIOUUE NeKU, /IeKMPOOHble NeKU, Y2aepPOOHble MAMepUabl.

DOI: 10.32935/0023-1169-2025-648-2-3-7

A. A. Mukhamedzianoval?, E.V. Grokhotova?, I. A. Ikhsanov?

! Ufa University of Science and Technology,

2Ufa State Petroleum Technical University,

% Foundation for Advanced Research

Preparation of Binding Pitch from Residual Refinery Feedstock

The results of studying the process of thermal condensation of oil residues of various origin: heavy pyrolysis tar,
heavy catalytic cracking gas oil, cracking residues - and studying the physicochemical properties of the obtained pitch
are presented. Process conditions were selected for all selected residual oil products and production modes
(temperature and duration of the isothermal stage) of bakes with softening points of 75 and 110°C were
recommended. It has been experimentally shown that from modern residual oil products it is possible to obtain
binding oil bakes, which are necessary as carbon materials for various purposes.

Key words: heavy pyrolysis tars, heavy catalytic cracking gas oil, cracking residue, distillate cracking residue,

thermopolycondensation, binding pecks, electrode pecks, carbon materials.

C. M. Ilempoe*?

'Kazanckuii HalMOHANBHBIN UCCIIEIOBATENBCKNI TEXHONIOTUIECKUH YHUBEPCHTET,

2Kazancknii (IIpUBOIDKCKHIA) (eiepanbHbIA yHUBEPCHTET

Lfm59@mail.ru

HuskoremneparypHblii KPEKHHI THKeJI0i He()TH HA PA3BUTOM MMOBEPXHOCTH

MMHEPAJBHBIX COeIMHEHNIT KapOOHATHBIX MOPOJ

B cmamve onpedenenvi ocobennocmu cocmasa u C60UCE HCUOKUX NPOOYKIOE HUSKOMEMNEPAmypHo20 KpeKuHaa
msicenol Hepmu AuanbyuHcKo20 MeCmOpOICOeHUs HA NOBEPXHOCIU MUHEPATbHBIX KapOOHAMHbIX 000ABOK 6

unmepsane memnepamyp 250-360°C u oaenenuii 0o 2 MIla 6 cpede nepecpemozo napa, a maxice 8 NPUCYymcmeuu



oxcu006 Al20s u MnOz. I[lokasano, umo decmpyKkyus cCMOAUCMO-ACPHATLIMEHOBLIX KOMNOHEHMOB8 HA NOBEPXHOCMU
MUHEPATIbHBIX COeOUHEHUU KAPOOHAMHBIX NOPOO NPUBOOUM K YEEIUUEHUIO 00U Ie2KOKUNAUUX, HACLIUEHHBIX U
apomamuueckux y2neso0opooos. C nosviuteHuemM memnepamypvl KpeKUH2a CHUNCAEMCS PA38emEIeHHOCHb U
anupamuuHocmy HCUOKUX NPOOYKMOE, yeenudusaemces apomamuunocmo. Hpu memnepamype 250°C xkpexupyromes
cnupmo-oenzonvhvie cmoavt, npu 300°C maroice npoucxooum decmpykyus GEH30bHbIX CMOL. YCMAHO8IEHO, WMo
OKCUO Map2anya ycKopsem pacnad CRUPMOOEH30IbHbIX CMO, OKCUO AIOMUHUS — CMOIUCTIO-ACPATLINEHOBIX
8ewecms 6 Yenom, cooepicanie ac@airbmernos 8 NPOOYKMAX NPAKMu4ecku He MeHsemcs. Yeenuuenue memnepamypol
Kpekunea 0o 360°C npusooum x kongepcuu acpanrbmenos 0o 36% c obpazosanuem 2a3000pa3sHbIX NPOOYKMOS,
JIESKOKUNAWUX COCOUHEHUT, HACHIUEHHBIX U APOMAMULECKUX Y21e8000P0008.

KuroueBnble caoBa: msoicenas Heghmb, KapOOHAmMHble MUHEPAIbI, CMOAUCMO-ACpanbmeHo8ble eeujecmaa,
HU3KOmMeMnepamypHbulil KpeKune, nepezpemviil nap, OeH3uH08asi PpaKyus, HacvlyeHHble U apomMamudecKue
Y271e8000pO0bL.

DOI: 10.32935/0023-1169-2025-648-2-8-12

S. M. Petrov*?

! Kazan National Research Technological University,

2 Kazan (Volga Region) Federal University

Low-Temperature Cracking of Heavy Oil on the Developed Surface

of Mineral Compounds of Carbonate Rocks

The article defines the features of the composition and properties of liquid products of low-temperature cracking of
heavy oil from the Ashalchinsky field on the surface of mineral carbonate additives in the temperature range of
250-360 C and pressures up to 2 MPa in superheated steam, as Well as in the presence of Al2Oz and MnO:2 oxides. It is
shown that the destruction of resinous-asphaltene components on the surface of mineral compounds of carbonate
rocks leads to an increase in the proportion of low-boiling, saturated and aromatic hydrocarbons. As the cracking
temperature increases, the branching and aliphaticity of liquid products decreases, and the aromaticity increases. At
a temperature of 250 °C, alcohol-benzene resins are cracked, and at 300°C, benzene resins are also destroyed. It was
found that manganese oxide accelerates the decomposition of alcohol-benzene resins, aluminum
oxide-resinous-asphaltene substances in general, the content of asphaltenes in products practically does not change.
An increase in the cracking temperature to 360 °C leads to the conversion of asphaltenes to 36 % with the formation
of gaseous products, low-boiling compounds, saturated and aromatic hydrocarbons.

Key words: heavy oil, carbonate minerals, resinous-asphaltene substances, asphaltenes, low-temperature cracking,

superheated steam, ggasoline fraction, saturated and aromatic hydrocarbons.

H. A. Mycmagpun', A. @. Axmemoe*, P. H. I'anruaxmemos?, 0. M. Cyoaxosa®
1Y pumcknii rocy 1apcTBEHHbIN TEXHUYECKUH YHUBEPCHUTET,

2V hpuMCKMI YHUBEPCUTET HAYKH M TEXHOIOTHIA,

ildaramustafin@yandex.ru

TepMokaTanuTHYeCKHe MPeBPallleHUs TAKEJ0r0 YriIeBOAOPOIHOI0 ChIPbS

B MIPUCYTCTBUU HAHOPA3ZMEPHLIX KATAJIU3ATOPOB HA OCHOBEC HUKEJ/IA U IUHKA



Cmamwsi nOCEAWEHA UCCAEO08ANHUIO NOTYYEHUSL HAHOPA3MEPHBIX KAMAAUMUYECKUX KOMNIEKCO8 MEMAILI08

8 Y2/1e86000POOHBIX CPedax U Ux GIUAHUIO HA NPOYECCbl MEPMOKPEKUH2A MANCENbIX Yeie8000p0008. OCHO8HOe
BHUMAHUE YOCIEHO KIACMEPAM NePex0OHbIX MEMAI08, MAKUM KAK YUHK U €20 YCIMOUYUBOCIU, U AKIMUBHOCHU HPU
8bICOKUX Memnepamypax. Paccmampugaemces 3HAUUMOCHb HAHOKAMAIUZAMOPO8 KAK NePCNeKMUBHAs ANbMEePHAMUBEA
015 KAMAIU3AMOPO8 KIACCUYECKUX npoyeccog kpexkunea. Ilpoeedennvl sxcnepumenmsi no noIyyeHuio
VALMPAOUCNEPCHBIX HAHOCYCHEH3ULl MeMANL08, MAKUX KaK HUKelb U YUHK, 8 6AKYYMHBIX 2a3oiliax. Mccrnedosarul
npoyeccvl 06paA3068anUs U YCMou4U80CMU HAHOYACUY NPU PA3TUYHBIX MeMnepamypHuix pexcumax. OonapyiceHo,
YMO HAHOYACMUYLL YOPMUPYIOMCA RPU KUNSYEHUU 2A30WI51 U COXPAHSIOM YCIMOUYUBOCMb NPU MeMnepamype evluie
365°C. Pe3ynvmamul NOKA3b18AI0N 803MONCHOCINb UCHONb308AHUSL HAHOKAMATUZAMOPOS 01 I DeKmMUsHol
nepepadomKu maNCenvlx yeaie000po00s.

KarwueBrble cioBa: kamanumuueckue KOMHIEKCbl, HAHOYACMUYbL, HUKENb, MEPMOKPEKUHZ,

Y2e6000pooHbLIe CPedbl, YIbMPAOUCHEPCHbIE CYCHEeH3UN, YUHK.

DOI: 10.32935/0023-1169-2025-648-2-8-12

I. A.Mustafin!, A. F.Ahmetov!, R. N.Galiahmetov?, O. M.Sudakova?.

Ufa State Petroleum Technological University,

2Ufa University of Science and Technology

Thermocatalytic Transformations of Heavy Hydrocarbon Raw Materials

in the Presence of Nanoscale Catalysts Based on Nickel and Zinc

The article is devoted to the study of the production of nanoscale catalytic metal complexes in hydrocarbon media and
their effect on the processes of thermal cracking of heavy hydrocarbons. The main focus is on clusters of transition
metals such as zinc and its stability and activity at high temperatures. The importance of nanocatalysts as a promising
alternative for catalysts of classical cracking processes is considered. Experiments have been carried out to obtain
ultrafine nanosuspensions of metals such as nickel and zinc in vacuum gas oils. The processes of formation and
stability of nanoparticles under various temperature conditions are investigated. It was found that nanoparticles are
formed by boiling gas oil and remain stable at temperatures above 365°C.

The results show the possibility of using nanocatalysts for efficient processing of heavy hydrocarbons.

Key words: catalytic complexes, nanoparticles, thermal cracking, hydrocarbons.

M. IO. Jlonomamos’, B. P. Cyoxanxynos', C. C. Bepwunun®, O. JI. Pvisicuxos', B. B, Jlazapes?

1V pumcknit HeTAHON TEXHUYECKHIT YHUBEPCHUTET,

2V hpuMCKMI YHUBEPCUTET HAYKH M TEXHOJIOTHIA

mdolomatov@bk.ru

I[InazsMoxuMHUYeCKHid MMPOJIN3 KAK CNOCO0 MOJIyYeHHs TypOocTpaTHOro rpadgeHa u3 chIpbs

¢ BBICOKHM COJlep’KaHHeM YrJiepoaa

H3yuen cnocob nonyuenus mypbocmpamnozo epagena Ha 0CHOBe CblPbsl C 8bICOKUM COOEPIUCAHUEM Y2Nepo0a —
mexHuyeckutl y2uepoo (neunas casxca) u iumetinvlii epagpum. [lokazano, umo 6 npoyecce Na1a3MOXUMULECKO20

KOPOMKOUMRYIbCHO20 NUPOIU3A (preu-nuponusa) popmupyemcs epapenosas caxca, cooepicauas epagen



6 xonuuecmee 20-25% mac. Peanusayusa npoyecca no3gonum noaxyyums YeHHulil NPOOYKm u3 0eueso2o colpvs
npU CPAGHUMENILHO HEBLICOKUX IHEP2O3AMPAMAXx.

KuioueBble ciioBa: niasmoxumuieckuil Nupoaus, epagenosas caxca, mypoocmpammulii epagen,
mexHuuecKutl y2iepoo, KOHCMPYKYUOHHbLI epaghum.

DOI: 10.32935/0023-1169-2025-648-2-17-19

M. Yu. Dolomatov?, V.R. Subkhankulov?, S.S. Vershynin?, O.L. Ryzhikov?, V.V. Lazarev2.

Ufa State Petroleum Technological University,

2Ufa University of Science and Technology

Plasmachemical Pyrolysis as a Way for Creating Turbostratic Graphene

from Feedstock with High Carbon

A way for making turbostratic graphene based on petrol feedstock with high carbon content — technical carbon
and metallurgical graphite — was researched. It was shown that in the process of plasmachemical impulse pyrolysis
(flash-pyrolysis) the formation of a graphene soot containing 20-25% mass. of graphene occurs. Realization of this
process allows production of valuable product using energy-efficient method.

Key words: plasmachemical pyrolysis, graphene soot, turbostratic graphene, technical carbon, construction
graphite.

U. H. Kynawosa, A. /l. Baoukosa, U. M. bopucog, C. P. Caxubzapees

Y dbumcknii rocyapcTBEHHBIN HE(PTIHON TEXHUYECKUI YHUBEPCUTET

irina-0472@yandex.ru

HccnenoBanme coctaBa M (PU3NKO-XMMHYECKUX CBOMCTB KOMIO3UIIMOHHOI0 PeareHTa Ha OCHOBe
MOIM(PUIUPOBAHHOI0 JUTHOCYAb(OHATA JAJI THAPOreieBbIX 0YPOBBIX PACTBOPOB

Hccenedosana 603M0ACHOCIb NOTYUEHUS 2UOPO2ENEE020 KOMNOZUYUOHHO20 PedeeHma Ha OCHOGe
NOMUINEKMPOTUMHO20 KOMNIEKCA, NYMeM n0000pa MOJIbHbIX COOMHOWEHUL AHUOHHO20 MOOUPUYUPOBAHHO20
JUSHOCYbPOHAM HAMPUS U KAMUOHHO20 KPAXMALA MEMOOOM UMNEOAHCOMEMPUU, 3aKTI0UAIOWE20Cs 8 USMEPEHUe
3a8UCUMOCTU UMREOAHCA INIEKMPOXUMULECKOU AYEUKU OM YACMOMbl nepemMenno20 moka. Beedenue gpocgonoguix
2PYRN 8 COCMAB TUSHOCYbOHAMA RPEOnoNazaenm G03MONCHOCHb OONOTHUMENLHBIX KOMIAEKCO8, YMO CHOCOOCMEYem
NOBbIUEHUIO DPPEKMUBHOCIU CHUNCEHUS GAZKOCMU U NOGLIUUEHUS MEPMOCMOUKOCMU OYPOBO20 pacmeopa npu
88e0eHUU MOOUDUYUPOBAHHO20 TUSHOCYIbGOHAmMA. Kamuonnsilli Kpaxman Qopmupyem oCHOGHYIO CIMPYKMYPY 2€isl, 8
Mo epeMsi KaK MOOUPUYUPOBAHHBII TUSHOCYIbGOHAM YAYHUIAem MeXaHudyecKue u peoiocudecKue ceoticmsa
pacmeopa. Smo e3aumooeticmsue nPUOOUm K Co30aHUI0 Cemyamon Cmpykmypbl, KOMmopas y8eauiugaem 6513Kk0Cms U
YCMOUUUBOCMb K pA3PYULEHUIO 8HeUWHUMU 8o30eticmeusmu. 1 uopozenesvie 6ypoguvle pacmeopsi, cozoasaemvie Ha
0CHOBE NPEeOCMABLEHHO20 KOMNOZUYUOHHO20 peazenma, cnocobcmsyiom bonee d¢h@exmuernomy nepeHocy 6ypoeozo
WIamMa u nogblUeHUI0 UHSUOUpyIowel cnocooHocmu 6ypoeo2o pacmeopa.

KiroueBble ci10Ba: KamuoHupOGaHHbll KPAXMA, TUSHOCYIb@OHAmM Hampusl, Pocdonogle coeouHeHus,
UMneoancomempus, UH2UOUPYIOWas CNOCOOHOCMb, cmenenb HabyXanus, 2uopozeiesvlii Oypoeoll pacmeop,
nokasamens QuILMPayuu.
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I. N. Kulyashova, A. D. Badikova, I. M. Borisov, S. R. Sahibgareeva.

Ufa State Petroleum Technological University

Investigation of the Composition and Physico-Chemical Properties

of a Composite Reagent Based on Modified Lignosulfonate

for Hydrogel Drilling Fluids

The possibility of obtaining a hydrogel composite reagent based on a polyelectrolyte complex by selecting the molar
ratios of anionic modified sodium lignosulfonate and cationic starch by the impedance measurement method, which
consists in measuring the dependence of the impedance of an electrochemical cell on the frequency of alternating
current. The introduction of phosphonic groups into the composition of lignosulfonate suggests the possibility of
additional complexes, which helps to increase the effectiveness of reducing viscosity and increasing the thermal
stability of drilling mud with the introduction of modified lignosulfonate. Cationic starch forms the basic structure of
the gel, while modified lignosulfonate improves the mechanical and rheological properties of the solution. This
interaction leads to the creation of a mesh structure that increases viscosity and resistance to destruction by external
influences. Hydrogel drilling fluids created on the basis of the presented composite reagent contribute to more
efficient transfer of drilling mud and increase the inhibitory ability of drilling mud.

Key words: cationated starch, sodium lignosulfonate, phosphonic compounds, impedance measurement, inhibitory

ability, degree of swelling, hydrogel drilling mud, filtration index.
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MMonyyenne HecTAHIAPTHO MOJUMEPHOH KOMIO3ULMH /ISl MOBBIIIEHUS

(pU3UKO-MeXaHMYECKNX XaPAKTEPHCTHK T0POKHOr0 0MTymMa U achaaibTo0eTOHHOH cCMecH Ha ero 0OCHOBE

B pabome uzyuen npoyecc nonyyeHus noOIUMEPHO20 KOMNOIUYUOHHO20 MAMEPUANA HA OCHO8E OMX0008 U NOOOUHBIX
NpOOYKMO8 HeMeXUMULECKUX NPOUZBOOCME C Yeablo MOOUDUKAYUU HEKOHOUYUOHHO20 MOBAPHO20 OUMYMA 05
NOBbIUEHUSL €20 (PUUKO-MEXAHUYECKUX Xapakmepucmuk. [Ipu smom nonyuennas noiumepHas KOMno3uyus,
COCMOAWAs U3 NBIIEBUOHO20 NOAUIMUTIeHmMePeDManrama, mepmMoHecmadUuIbHO20 NOAUIMULEHA BbICOKO20 OABIeHUs U
buopasznazaemo2o NOIUKANPOIAKMONA, PACCMAMPUBAETCS 8 KAYecmae 3amMeHbl MPAOUUUOHHBIM U 00POSOCMOAUUM
mepmosIacmoniacmam muna Oymaouen-cmupoi. B xo0e 1abopamopusix ucciedo8anuti onpedeneHvl OCHOBHbLe
nokaszamenu UCXo0H020 bumyma, bumyma ¢ oodasienuem niacmuuyupyrowel 006asKu u NIACMUPUYUPOBAHHBIX
pacmeopos Kaxcoo2o uz noaumepos. Onucan npoyecc noayUeHus NOIUMEPHbIX KOMIO3UMOS8 U UX 6lIUsHUe HA
oumymHoe 8axcyujee, a maxdce noayueHsvl 00pazysl acpanrbmobemonuvix cmecel. Packpvima 6o3moocnocme
B8MOPUUHO20 UCNONBLIOBAHUS (PEYUKIUNHEA) HECTNAHOAPMHBIX NOIUMEPOS C NOTYYEHUEM HOB020 MAMEPUANA OISl
VAYYUEHUEM C8OUCTE OOPOICHO20 OUMYMA, A MAKIHCe NOTYYEHUsL HA €20 OCHOBE BbICOKOKAYECTNEEHHOU 2opsayell
acganbmobemonuol cmecu.

KaroueBsble cinoBa: vepmanoli 00posicHblll OUMYM, noausImMUiIeHmepephmaiam, noviiesUOHblU

nwmamwzeﬁmepequwzam, NOUIMUJIEH 8bICOKO2O 6a6ﬂenuﬂ, noOJUKanpolaKmoH, nﬂacmuqbuuupyiomaﬂ ()06061(61,
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R. R. Yapaev, Ph. M. Kalmykov, A. F. Akhmetov, V. P. Losev, T. S. Ogneva, R. S. Nazarov.

Ufa State Petroleum Technological University

Obtaining a Non-Standard Polymer Composition to Improve

the Physical and Mechanical Characteristics of Road Bitumen

and Asphalt Concrete Mixture Based on It

The paper considers the process of obtaining a polymer composite material based on waste and by-products of
petrochemical industries in order to modify substandard commercial bitumen to improve its physical and mechanical
characteristics. At the same time, the resulting polymer composition consisting of pulverized polyethylene
terephthalate, thermonestable low-density polyethylene and biodegradable polycaprolactone is considered as a
replacement for traditional and expensive thermoplastics such as styrene butadiene (used as a comparative sample).
In the course of laboratory studies, the authors identified the main indicators of the initial bitumen; bitumen with the
addition of a plasticizing additive; further, plasticized solutions of each polymer; The process of obtaining polymer
composites and their effect on the bitumen binder is described; and samples of asphalt concrete mixtures

are obtained. The authors reveal the possibility of secondary use (recycling) of non-standard polymers to obtain a
new material to improve the properties of road bitumen, as well as to obtain a high-quality hot asphalt concrete
mixture based on it.

Key words: petroleum bitumen, polyethylene terephthalate, low-density polyethylene, low-density polyethylene,
polycaprolactone, plasticizing additive, polymer-bitumen composition, polymer-bitumen binder, asphalt concrete

mixture, hot asphalt.
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Pa3pabdoTka TeXHOJIOIHHU NMOJTyYeHHUS MOJTUYPETAHOBOIO KJles HA OCHOBE

NMPHUPOAHOT0 KOMIIOHEHTA

B cmamve paccmompena 603m0ACHOCHb KEATUPUYUPOSAHHO20 NPUMEHEHUS NOOOYHO20 NPOOYKMA YeNTI0N03HO-
OVYMAHCHOT NPOMBIUUTIEHHOCIU — TUSHOCYIbHOHAMA 8 Kauecmee KOMNOHEHMA NOAUypemanogozo kies. Ha nepeom
amane paspabomKy MexHOI0SUY NOTYYEHU NOIUYPEMAHOB020 KIlesl NPOU3BEOeHA OCYUKA TUSHOCYIbPOHAMA
npoussoocmea AO «Conuxam-Cxkbymnpom» ¢ ocmamounot énaeou 4,824% mac. npu onmumansHom
MEeXHOI02UUeCKoM pedicume (epems cyuku — 3 4, memnepamypa — 90 °C, ckopocmsv nodauu cyxo2o 030yxa —
125 m*/u). Ha 6mopom smane ¢ noMowbio 0CyuWeHH020 TUSHOCYIbGHOHAMa pazpabomanvl peyenmypol
nonuypemanogozo knes. Ilokazano, umo conocmasumvie C mogapuvim ananocom OO0 «llonuxum Cucmemcy pusuko-
MexaHuyeckue colicmea, 00CMuealomcs npu MakCUMAanbHOM cooepicanuu ueHocyrsgponama (40% mac.)

6 cocmaee noauypemaHoe02o Kiesl.



KioueBble cI0Ba: noauypeman, noauypemanosvlil Kiel, 1UeHOCYIb@oHam, OuUonoIuo,

uzoyuanam, MOHOAIKUbHblE Bd)upbl HCUPHBIX KUCTIOM.
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R. F. Khamadaliev, T. R. Prosochkina, K. G. Kichatov, G. M. Khamadalieva.

Ufa State Petroleum Technological University

Development of Polyurethane Adhesive Production Technology

Based on a Natural Component

The article considers the possibility of qualified application of a by-product of the pulp and paper industry —
lignosulfonate as a component of polyurethane adhesive. The lignosulfonate produced by JSC «Solikam-Skbumprom»
was dried with a residual moisture of 4.824% by weight. at optimal technological conditions (drying time — 3 hours,
temperature — 90°C, dry air supply rate — 125 m3/h) at the first stage of the development of polyurethane adhesive
production technology. The compositions of polyurethane adhesive were developed using dried lignosulfonate at the
second stage of technology development. It is shown that the physico-mechanical properties comparable to the LLC
«Polychem Systems» commercial sample at a maximum content of lignosulfonate (40% by weight) in polyurethane
adhesive.

Key words: polyurethane, polyurethane adhesive, lignosulfonate, biopolyol, isocyanate, monoalkyl esters of fatty

acids.
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C. C. Bepuwunun, O. A. benomenos, U. B. Kazaes

VY dumcknii rocy 1apcTBEHHBIH HEPTAHONH TEXHUYECKUH YHUBEPCUTET

mdolomatov@bk.ru

IIpumeHeHue 3J1eKTPOHHO (PEHOMEHOJIOTNYECKOI CTIEKTPOCKONNH KaK IKCIepece MeT01a UCCIeT0BAHUS
CBOWCTB CBHIPBS VISl MOJTYYeHHs] MHOTO(YHKIIMOHATBLHBIX YIJIEPOIHBIX MATEPHAJIOB

Tlokazana 603M0CHOCHb NPUMEHEHUST IIeKMPOHHOU (henomenooeuteckol cnekmpockonuu (ODC) 0asn sxcnpecc-
UCCne008anus PU3UKO-XUMUUECKUX CEOUCME MANCENbIX HEPMAHBIX OCMAMKOE — CbIPbs 015 NOYUEHUS Y2NePOOHbIX
mamepuanos, nekog, kokcos u op. C npumenenuem IPC nonyyenst pso 3aKOHOMEPHOCMEN, 8 YACHHOCU,
00OHApYdICceHa 3a8UCUMOCTb KOKCYeMOCIU OM IHEPSUU AKMUBAYUU 8A3K020 MeYeHUsl OISl 8bICOKOMONEKYIAPHbIX
MHO2OKOMNOHenmublx cucmem. Ilpu ucnonvzosanuu memooos IDC, epems 00HOBPEMEHHO20 ONPEOeNeHUs PUIUKO-
XUMUYECKUX CBOUCME CbIPbsl cokpawiaemcs 00 20—25 mun emecmo 0ecamKos 4acos npu npumMeHenuu
mpaouyuoHrvix memooos. Memoo SDC ne 3ameHsem cmaHOapmusle AHATUMULECKUEe MemoObl KOHMPOJii, 0OHAKO
NpUMeHUM O/ KOHMPOS USMEHEHUSI KAUecmed 0CMAmoyHO20 CbiPbs NPU USMEHEHUU MEXHOA0SUUECKUX DEeNCUMOB U
kavecmea Hegpmu. Kpome mozo memoo IPC npumenum 01 6b1cmpoti OYeHKU NPUeOOHOCMU ColPbsl 018 NOJYHEHUS
V2llepOOHbIX Mamepuanos 6 HayuHvlX U 3a600CKUX 1aO0OPAmMopusx u 1e2ko no00aomcs asmomMamusayuu.
KiroueBrble cioBa: maoicenvie Hepmanvlie 0CmMamKu, dAeKMPOHHAS PEHOMEHOIOSUECKAs CHEKIMPOCKONUS,

KOKCyemocmbs, IHepcus aKkmueayu 653K020 me4erusl.
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M. Yu. Dolomatov, V. R. Subkhankulov, M. M. Dolomatov, E. A. Kovaleva,

S. S. Vershynin, O. A. Belotelov, I. V. Kazaev.

Ufa State Petroleum Technological University

Application of Electron Phenomenological Spectroscopy as Quickly Method

of Properties Defenetion of Hydrocarbon Feedstock for Production of Carbon Materials

The method for using electron phenomenological spectroscopy (EPS) for express definition physico-chemical
properties of heavy oil residue. Using the EPS methods relationship between coking number and actvation energy of
viscous flow for multicomponent systems with high molecular weight was discovered. Using the methods, based on
EPS, the time for definition of many physico-chemical properties reduces from several hours to 20-25 minutes.
Developed methods for express definition of properties can be easily automatized. EPS methods are not used as
standard methods for quality control but can be used as methods for control of technological processes and also for
quick testing of feedstock usability for creation of carbon materials in research and industrial laboratories.

Key words: heavy oil residue, electron phenomenological spectroscopy, coking number, activation energy of viscous

flow.
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CrieKTpocKonHus KOMOMHAIIMOHHOT0 PAcCesTHMA KaK CIoco0 IKcnpecc-NPOrH03UPOBaHNs

(¢a3oBoii cTpYKTYpBI NOJTHITHICHTepedTaIaTa

IIpeonooicena sxcnpecc-memoouxa onpeodenenus pazo8020 cOCMOAHUSL MAMEPUATO8 HA OCHO8E
noausmMuIeHmepehmaiama ¢ npuMeHeHuem NOPMAmueHO20 CHeKMpoOMempa KOMOUHAYUOHHO20 PACCeSHUS C8emd.
Ilpeonooscero paccuumeieams cmenens KPUCMAIIUYHOCTNY KAK OMHOWEHUE UHMEHCUBHOCIU HUKA, XAPAKINEPHO2O0
07151 KPUCTALIUYECKUX 00pazyos, K cymme UHMEeHCUBHOCMEL NUKO8 KPUCMANIUYECKUX U AMOPGHBIX 00pa3y08.
Coomeemcmeue 3HaueHull cmeneHy KpUCMaiiudiHoCmu 00pasyos, onpeoesieHHbIX nNo IKCAPecc-mMemoouKe u Memooom
ougppepenyuanvroll ckanupylowell Karopumempuu, xapakmepuzyemcs kodgguyuenmom oemepmunayuu 0,9684.
KuroueBble ciioBa: norusmuienmepemanam, KpUCmaiiudHoOCmy, amop@uocme, Vivilen,

CNEeKmpOoCKonus KOM6L£HCZZ/;MOHHOZO paccesitus, 3D-newamb, A0OUMUBHbLE MEXHOO2UU.
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K. G. Kichatov}, T. R. Prosochkinal, Ph. M. Kalmykov’, A .F. Shakirov}, V. N. Gusakov?, F. Sh. Vildanov*

1Ufa State Petroleum Technological University,

2Institute of Petrochemistry and Catalysis — Subdivision of the Ufa Federal Research Centre of the Russian Academy
of Sciences

Analysis of Phase Structure of Polymeric Materials by Raman Spectroscopy

Express method of determining the phase state of materials based on polyethylene terephthalate using a portable
Raman spectrometer is proposed. It is assumed to calculate the degree of crystallinity as the ratio of the crystalline

samples peak intensity to the sum of peak intensities of crystalline and amorphous samples. The correspondence



between the values of the degree of crystallinity of the samples determined by the developed express method and the
differential scanning calorimetry method is characterized by the coefficient of determination value R? = 0.9684.
Key words: polyethylene terephthalate, crystallinity, amorphous, Vivilen, Raman spectroscopy, 3D printing, additive

technologies.
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1V pumcknii rocy napcTBEHHbIN HEPTAHOM TEXHMYECKUI YHUBEPCHUTET,

2Akanemust Hayk Pecry6inku Bamkoproctan,
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fohtf@mail.ru

HccaenoBanue aacopouMOHHBIX CBOICTB MOAU(MDUIIUPOBAHHOIO a/IcCOPOEHTA

B aHAJIN3e He(pTH re0OXMMHUYeCKHM H XeMOMeTPHYeCKHM MeTOAaMHU

C yenvio npocHo3upoBarUs NepcneKmMuUSHOCU TUYEHIUOHHBIX Y4ACMKO8 HeOp HA Hedhmb U 2a3 NPeosiodtCeH K
UCNONIL308AHUIO 8 YCIOBUAX PEAbHOU 2eOXUMUYECKOU CbeMKU MOOYIb-copbep ¢ mepmMuiecky epapumuposaHtou
cadrcetl, moouguyuposannou gyaneperom Ceo. Memodom xpomamo-macc-cnekmpomempuu UOeHmMupuUyuposansl
U381eHUeHHbIE C HOMOULIO OAHHO20 COPOEHMA NOCPEOCMBOM HACCUBHOU AOCOPOYUU Yele8000POOHbIe COCOUHEHUS,
8 MOM YUC/ie penepHbie, XapaKkmepnwle 0/ 3anexc Hehmu nawutickoeo eopuzonma. Ilokazano narudue

8 U3BNEYEHHOI CMeCU AIKAHO8, APEHO8, YUKIUYECKUX COCOUHEHUTL, alb0e2u008, CRUPMOE C YUCTOM AMOMO8 Yelepood
Cs—C19, a maxaice nOOOUHBIX NPOOYKMOE U Opyeux coedunenuil. Ha ocnosanuu dannwix xpomamozpagpuiecxkozo
ananusa ¢ npuMeHenuem XeMoMempuiecko2o Memooa nocmpoeHa Kapma no8epXHOCMuU pacnpeoenenus
sepossmHocmuy Mooenu Ha pazmenme 00HO20 U3 TUYEHIUOHHBIX YUACMKOG C YKa3aHuem 00acmel, Oompaxcaroujux
Hanuuue y2ne6000po00s 8 npoOYKMUGHbIX NIACMAX U UX OMCYMCMmEUe.

KaroueBrble ciioBa: y2iepoousiii a0copboenm, Mooyib-copbep, naccushas adcopoyus, mepmooecopoyus,

2a3086ds XpomMamo-macCc-CneKmpomempus, ceOXumuiecKasl Cbemka.
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Investigation of the Adsorption Properties of a Modified Adsorbent

in Oil Analysis Geochemical and Chemometric Methods

In order to predict the prospects of licensed subsurface areas for oil and gas, a sorber module with thermally
graphitized carbon black modified with fullerene Ceo has been proposed for use in real geochemical surveying. Using
chromatography-mass spectrometry, hydrocarbon compounds extracted using this sorbent by passive adsorption,
including reference ones, characteristic of the oil deposits of the Pashyan horizon, have been identified. The presence
of alkanes, arenes, cyclic compounds, aldehydes, alcohols with the number of carbon atoms Cs—Cig, as well as

by-products and other compounds in the extracted mixture is shown. Based on the data of chromatographic analysis



using the chemometric method, a map of the surface of the probability distribution

of the model on a fragment of one of the licensed sites was constructed, indicating the areas reflecting the presence of
hydrocarbons in productive formations and their absence.

Key words: carbon adsorbent, sorber module, passive adsorption, thermal desorption,

gas chromatography-mass spectrometry, geochemical survey.
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Onpenesenue KO3PPUIUEHTOB TENJI0- U MACCOOTAA4YHU B ra3oBoii ¢ase B Xa0TUYHOM

U peryJisipHOM Haca/Jl04HOM ¢Jioe IIPH NPOTHBOTOYHOM pPeKUMe

Paccmompensi cmayuonapuvie npoyeccol menio-u MaccooOMera 8 Hepe2yIAPHbIX U Pe2yIAPHbIX HACAOOYHbIX CLOAX
npu NIEHOYHOM NPOMUBOMOKE HCUOKOCHU C 2A308bIM NOMOKOM 8 KoA0HHe. IIpusedensl 8bipasicenus, nouyieHHbie
Hamu panee 0ns yucen Lllepsyoa u Hyccenvoa Ha ocHose mooenetl mypoOyieHmHO20 NOZPAHUYHO20 COS,

OJ151 XAOMUYHBIX HACAOOK Oe3 opouienus. Ha ochose npumenerus ouccunamugHot Mooenu ROLYYEeHO 8bIpAdiCceHUe Ol
be3pasmepro2o napamempa mpeHusi Ha NO8EPXHOCMU 243 — HCUOKOCHb, KOMOPbIL YUUmsléden Haiudue HeUuoKou
aswl 6 6ude cmexaroueti naenku. Janvl npumepot pacwema yucen Lllepeyoa u Hyccenvma, kaxk 011 cyxux, max

U OJ151 OPOULAEMBIX HEPESYTIAPHBIX HACAOOK U Pe2yNsApHbIX ¢ uHmencuguxkamopamu. Ilokazano coenacosanue

€ IKCNEPUMEHMATLHLIMU OAHHBIMU U C PACYETNOM N0 IMNUPULECKUM BbIPAICEHUSM.

KuaroueBsle cinoBa: meniomaccoomoaua, Hacadka, Mamemamuieckan Mooeib, ROZPAHUYHbLI 101,
mypoynenmublil pexicum, OUCCURAUUA IHEPZUU.
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Determination of Heat and Mass Transfer Coefficients in the Gas Phase

in a Chaotic and Regular Packing Layer in Countercurrent Mode

Stationary processes of heat and mass transfer in irregular and regular packing layers with a film counterflow of
liquid with a gas flow in a column are considered. The expressions obtained earlier by the authors for the Sherwood
and Nusseld numbers based on models of the turbulent boundary layer for chaotic nozzles without irrigation are
presented. Based on the application of the dissipative model, an expression is obtained for the dimensionless friction
parameter on the gas-liquid surface, which takes into account the presence of a liquid phase in the form of a flowing
film. Examples of calculating the Sherwood and Nusselt numbers are given, both for dry and irrigated irregular
nozzles and regular ones with intensifiers. Agreement with experimental data and calculation based on empirical
expressions is shown.

Key words: heat and mass transfer, nozzle, mathematical model, boundary layer, turbulent regime, energy

dissipation.
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