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M. I0. /lonomamos, A. H. bvicmpos, P. H. Xaiipyounos, H. A. 7Kypaeneesa,

U. P. Xaiipyounos, K. B. Caovikosa

Y dbumckuit Tocy 1apcTBEHHBIN HEPTIHOM TEXHUYECKUH YHUBEPCUTET

mdolomatov@bk.ru

MartemaTin4decKoe MOIeJIHPOBAHIE MAKPOKHHETHKH TEPMOJIN3A CJIOKHBIX YIJI€BOAOPOIHBIX CHCTEM
Paccmompenvr cmoxacmuueckue mamemamuyeckue MOOenU KUHETMUKU MEPMOIU3A CLOACHBIX Hehmeno0oOHbIX
V2ne8000POOHBIX CUCEM C UCHONIb30BAHUCM MATHEMAMUYECKOU CTHAMUCTIKY U TNeOPUU CTYYAIHbIX NPOYECCOos.
Mamemamuueckoe Mooeauposarue noKa3aio, 4mo npoyecc mepmMoIU3ad A6IAemcs KOIIeKMUSHbIM, He3ap200UuecKuM
U HeCMAaYUOHAPHLIM. YCmMaHo8Ienbl Kpumepuu npu Komopbuix y2ne6000po0Hble CUCHEMbl HOOYUHAIOMCA
KUHEeMU4eCKUM 3aKOHAM nepeozo nopsadka u Aepamu. Ha npumepe mepmonusza avlcoko6:a3xoil Anbuayunckoii Hegpmu
NOKA3AHO, YO KUHEMUKA 8bIX00d 2A3000PA3HBIX NPOOYKINOE MEPMOAUZA TyHULe ONUCHIBAIONCS MOOENIMU
CMAaYUOHAPHOU KUHEMUKU, A MOOENU 8bIX00a OCMAMKO8 U OUCMUTIINOE MOOEAMU HECMAYUOHADHOU KUHEMUK.
Ycemanoeanennwle 3akonomeprocmu mozym Oblims UCHONBL30BAHBL NPU MOOETUPOBAHULU TNEPMULECKUX

U MepMOKaAmMaIumu4eckux npoyeccos Hegpmexumuu u Hegpmenepepabomxiu.

KiroueBble cji0Ba: TEpMOIIH3, 3aKOH ACHCTBYIOIIMX MacC, MHOTOKOMIIOHEHTHBIE CHCTEMBI,

CJIy‘-IElfIHLIG IIPOLCCChI, BLICOKOBA3KUC He(i)TI/I, HECTalMOHapHas KUHCTHUKA.

10.32935/0023-1169-2023-638-5-3-7

M. Yu. Dolomatov, A. 1. Bystrov, R. I. Khairudinov, N. A. Zhuravleva, 1. R. Khairudinov, K. V. Sadykova

Ufa State Petroleum Technological University

Mathematical Simulation of Macrokinetics of Thermolysis

of Complex Hydrocarbon Systems

Stochastic mathematical models of thermolysis kinetics of complex oil-like hydrocarbon systems using mathematical
statistics and the theory of random processes are considered. Mathematical modeling shows that the thermolysis
process is collective, non-ergodic and non-stationary. The criteria for which hydrocarbon systems obey the kinetic
laws of the first order and Abraham are established. Using the example of thermolysis of high-viscosity Alshacha oil,
it is shown that the kinetics of the release of gaseous products of thermolysis are better described by models of
stationary kinetics, and the models of the release of residues and distillates by models of non-stationary kinetics. The
established regularities can be used in modeling thermal and thermocanalytic processes of petrochemistry and oil
refining.

Key words: thermolysis, law of acting masses, multicomponent systems, random processes, high-viscosity oils,

unsteady kinetics.

M. IO. /lonomamos

Y bumckuit Tocy 1apcTBEHHBIN HEPTIHOM TEXHUYECKUH YHUBEPCUTET

mdolomatov(@bk.ru

3aKOHOMEPHOCTH KHHETHKHU TEPMOJIN3a B CJI0KHBIX YTJIEBOOPOIHBIX CHCTEMAX

Ob600wenvl 3aKOHOMEPHOCMU RPOYECCO8 MEPMONU3A U KAPOOHUAYUU 8 CLONCHBIX Y2Ne8000POOHbIX CUCeMaX —

npodykmax nepepabomxu Hegpmu u ux paxyusx. Iloxazano, umo 6 yene6000poOOHbIX cucmemMax 6ciedcmeaue



OEpPHYINEBCKO20 U 2A)CCOBCKO20 PACHpedeeHUsl COCMABA NO MEPMOOUHAMULECKUM DYHKYUAM U IHEPSUAM
aKmueayuu, NPOMeKarom npoyeccyl CamMoOB80OCHPOU3BOOUMOCHIU 2OMONI0208 Y2le8000p00os. [lokazano, umo npoyeccol
mepmonu3a u KapooHu3ayuu onpeoessiomcs KOIeKMUGHbIM 83auUMO0etcmauem MoaeKyil Cmamucmuyeckoll u
MepMOOUHAMUYECKOU NPUPOObLL. IMu 83AUMOOUCTBUS CNOCOOCMEYIOM OMKIOHEHUAM OM 3aKOHA 0eticmByIouWux
macc, 00ycnoenusarom KuHemuyeckuti KOMNeHCayuoH bl dh@ekm mepmonusd, a maxdice 3a6UCUMOCHb BbIX00A
yenepooa om dHepaul aKmusayuu 6a3K020 meveHus U CpeoHUx 31eKmpoO0OHOPHLIX XapaKmepucmuK KOMNoHeHmos
cpeovi. Obnapysicennbie 3aKOHOMEPHOCIU NOOMBEPHCOCHBL IKCNEPUMEHMAMU U MO2YM OblMb UCHOIb308AHbL

6 pacuemax 05l ONMUMU3AYUU NPOYECCO8 Hehmexumuu u Heghpmenepepabomxu.

KioueBble ci10Ba: TepMOJIN3, HEPTAHBIE OCTATKH, YIIIEBOAOPOIHBIE CUCTEMBI C XA0COM XHMHUUYECKOI'0 COCTABA,
KOMITEHCAMOHHBIN 3¢ (eKT, MeKMONIEKyIIpHBIC B3aUMOACHCTBHSL.

DOI: 10.32935/0023-1169-2023-638-5-8-13

M. Yu. Dolomatov

Ufa State Petroleum Technological University

Regularities of Thermolysis Kinetics in Complex Hydrocarbon Systems

The regularities of thermolysis and carbonation processes in complex hydrocarbon systems — oil refining products
and their fractions are generalized. It is shown that in hydrocarbon systems, due to the Bernoulli and Gaussian
distribution of composition by thermodynamic functions and activation energies, processes of self-reproducibility of
hydrocarbon homologues take place. It is shown that the processes of thermolysis and carbonation are determined by
the collective interaction of molecules of statistical and thermodynamic nature. These interactions contribute to
deviations from the law of acting masses, cause the kinetic compensation effect of thermolysis, as well as the
dependence of carbon yield on the activation energy of the viscous flow and the average electrodonor characteristics
of the medium components. The discovered patterns have been confirmed by experiments and can be used in
calculations and optimization of the processes of petrochemicals.

Key words: thermolysis, oil residues, hydrocarbon systems with chaos of chemical composition,

compensation effect, intermolecular interactions.

M. IO. /lonomamos, B. I1. 3anopun, /I. 3. Bypanzynos, M. M. /lonomamosa, I. M. Xamaoanuesa, U. B. Kazaes

VY dumMmckuii rocy 1apCcTBEHHBINH HEPTAHONW TEXHUYECKUH YHUBEPCUTET

mdolomatov@bk.ru

Kunernuyeckue 0CO0€HHOCTH TEPMOJIM3a ra30iljieil KATAJIUTHYECKOT0 KPEeKMHTa

H3yuena gvicokomemnepamypHas MAKpOKUHEMUKA Npoyecca mepmoau3a MaioCepHucmozo 2a3ouisl
Kamanumu4eckoeo KpeKuHea ¢ hopmuposanuem ueoabyamoeo Kokca. IKCnepumenmol npogoouny Ha 1adopamopHol
YCMAaHOoBKe ¢ Keapyesvim Muxpopeaxmopom npu memnepamype 450-500°C u npoooadxcumenvrocmu npoyecca

00 300 mun. Yemanosieno, umo npoyecc a6asiemcst 08YXCMaOUiHbiM U NOOYUHAEMCs YpasHeHuo muna Aepamu —
Epodgeesa, koncmanma cxopocmu npoyecca na obeux cmaousx umeem ough@ysuonusiti xapaxkmep. Iloxkazano, umo
nepeas Cmaousi NPOYecca CeA3aHa ¢ UCRAPeHUueM JIe2KUX Gpakyuil u 0ecmpyKyuu Ciabblx XUMU4eckux cesnzetl

6 KomMnonenmax. Bmopas cmaous exirouaem mepmMOKOHOEHCAYUIo NOTUYUKIUYECKUX Y2le8000P0008 ¢ 00pa308anuem



Me30¢a3zvl u u2onbuamozo Kokca. Pezyismamol ucciedosanusi nOOMEEPHCOAOMcs OAHHbIMU INEKMPOHHOZO0
NAPAMACHUMHO2O PE30OHAHCA U DNIEKMPOHHOU (PeHOMEHOIOSUYECKO CHEKMPOCKONUU.

KioueBble c10Ba: TepMOJIN3, MAKPOKHHETHKA, KOHCTAHTa CKOPOCTH, SHEPTUS aKTUBALNH,

MOJIEKYJISIpHAsl Macca, apaMarHuTHBIE [IEHTPBI

DOI: 10.32935/0023-1169-2023-638-5-14-18

M. Yu. Dolomatov, V. P. Zaporin, D. Z. Burangulov, M. M. Dolomatova, G. M. Khamadalieva, 1. Z. Kazaev

Ufa State Petroleum Technological University

Kinetic Features of Thermolysis of Catalytic Cracking Gas Oil

The high-temperature macrokinetics of the process of thermolysis of low-sulphur catalytic cracking gas oil with the
formation of needle coke was studied. The experiments were carried out on a laboratory setup with a quartz
microreactor at temperatures of 450-500 °C and a process duration of up to 300 min. It was established that the
process is two-stage and its kinetics obeys the Avrami-Erofeev equation, the rate constant of the process at both
stages has a diffusion character. The second stage includes thermal condensation of polycyclic hydrocarbons with the
formation of mesophase and needle coke. The results of the study are confirmed by optical microscopy in polarized
light, data of electron paramagnetic resonance and electron spectroscopy.

Key words: thermolysis, microkinetics, rate constant, activation energy, molecular weight, paramagnetic centers.

B. II. 3anopun, /. ®@. Ocunenxo, C. B. Cyxoe

Y bumckuit Tocy1apcTBEHHBIN HEPTIHOM TEXHUYECKUH YHUBEPCUTET

inftek@yandex.ru

O BAMSIHUM THAPOIMHAMUYECKUX YCIOBHIi MPH KOKCOBAHUHU HA CTPYKTYPY MOJY4aeMOro KOKca

Tonyuenue 6b1cOKOAHUZOMPONHOU CIPYKIMYPbL USOTBUANBIX KOKCOB 3A8UCUM HE MObKO OM KAYECMBA UCXOOH020
CHIPBSL, HO U OM 2UOPOOUHAMUYECKOU 0OCMAHOBKU 8 KOKCOBOU Kamepe, hopmupyiowelcs @ pe3yibmame cO8U208bIX
HAanpsICeHuti Me30(pasHoll Mampuybl HOMOKAMU 8blOENAIOWUXCS NAPO2A308bIX NPOOYKINOE OUCIUILIAMA KOKCOBAHUSL
U HenpepwvigHOU nodayell cvipvsl. B pabome npedcmasiienvl pe3yivbmamol UCCIe008aHUL NO U3YYEHUIO KAYeCcmBd
U20NbYAMbBIX KOKCOB, NOJYUAeMbIX NPU KOKCOBAHUU 8 CIATNUYECKUX U OUHAMUYECKUX YCILOBUSIX.

Tokasano, 4mo MUKpOCmMpyKmypHas 0peanu3ayus KOKCO8 Moxcem 00CMamoyHo CUlIbHO OMIUYAMbCS

8 3A8UCUMOCIU 0N MEXHOJI02UU KOKCOBAHUAL.

KiioueBble cj10Ba: UTOIBYATHIN KOKC, KOKCOBasi Kamepa, Me30(a3Has MaTpuIla,

CIABUTOBbIC HAIIPSDKEHUSI, MUKPOCTPYKTYpHAasi OpraHu3anus KOKCOB.

DOI: 10.32935/0023-1169-2023-638-5-19-24

V. P. Zaporin, D. F. Osipenko, S. V. Sukhov

Ufa State Petroleum Technological University

On the Influence of Hydrodynamic Conditions during Coking

on the Structure of the Resulting Coke

The production of a highly anisotropic structure of needle coke depends not only on the quality of the raw material,

but also on the hydrodynamic situation in the coke chamber formed as a result of shear stresses of the mesophase



matrix by the flows of released steam-gas products of coking distillate and continuous supply of raw materials. The
paper presents the results of studies on the quality of needle coke obtained during coking in static and dynamic
conditions. It is shown that the microstructural organization of coke can differ quite a lot depending on the coking
technology.

Key words: needle coke, coke chamber, mesophase matrix, shear stresses, microstructural organization of coke.

B. I1. 3anopun’, C. B. Cyxoé', H. A. Illaopur?, /. @. Ocunenko’

'V pumckuii rocyiapcTBEHHBIN HEYTAHON TEXHUYECKUH YHUBEPCUTET,

2000 «bBammrunponedhrexum

inftek@yandex.ru

O BbIOOpE TeXHOJIOTHM 3aMeJIEHHOT0 KOKCOBaHUS

Ha CTAMHU NPeaNPOeKTHON pa3padoTKM UCXOAHBIX JAHHBIX

IIposedeno conocmasnenue mexHon02UUeCKUx cXxem YCMaHo08oK 3aMeONeHHO20 KOKCOBAHUS, IKCNILYAMUPYEMbIX

6 Hacmoawjee epems na HII3. [lokazano, umo poccutickas mexnono2us H08020 NOKOAEHUs O CPAGHEHUIO

€ TUYEHIUOHHBIMU MEXHOTOSUAMYU 3APYOEINCHBIX PUPM UMeem NPeUMyujecmed no IKCHILYamayuoHHOU HA0EHCHOCU,
nPOU3800UMETLHOCTNU U BO3ZMONCHOCHIU NPOU3BOOCMBA PA3IUYHBIX U0 KOKCA

KioueBble c10Ba: TEXHOIOTHUS 3aMEJIEHHOTO KOKCOBaHUS, KO3()(QUIIMEHT peUpKYIISLNN, TPOU3BOIUTEIBHOCTS,
CTaJusI IPOrpeBa KOKCOBBIX KaMep, TOIUIMBHBIN KOKC, KOKCYOIasi 100aBKa.

DOI: 10.32935/0023-1169-2023-638-5-25-28

V. P. Zaporin, S. V. Sukhov, 1. A. Shadrin, D. F. Osipenko

! Ufa State Petroleum Technological University,

? Bashgiproneftekhim LLC

On the Choice of Belayed Coking Technology at the Stage

of Pre-Project Development of Initial Data

A comparison of technological schemes of delayed coking units currently operated at the refinery has been carried
out. It is shown that the Russian technology of a new generation in comparisonwith the licensed technologies of
foreign firms has advantages in operational reliability,productivity and the possibility of producing various types of
coke.

Key words: delayed coking technology, recirculation coefficient, productivity, coke chambers heating stage,

fuel coke, coking additive.

B. I1. 3anopun, A. III. @a3vinos, C. B. Cyxoe

VY dumcknii rocy 1apCcTBEHHBIH HEPTAHONH TEXHUYECKUH YHUBEPCUTET

inftek@yandex.ru

Yriepoanbie 100aBKH HE(PTAHOI0 MPOUCXOMKICHUSA B YTOJbHbIC INMXTHI U MEPCNEKTUBBI

HX IPOMBINIIEHHOI'0 IIPOU3BOACTBA

Paccmompena o3moarcnocms K8anUGUYUPOSAHHO20 UCHONILI0BAHUS MAICENBIX HEPMAHBIX OCTNAMKOE U OMX0008

Heghmenepepabomku 6 kavecmee y2iepoonblx 000ABOK 8 Y20 IbHbLE WUXMbL NPU NPOUZBO0CHIEE MEM ALY PSULECKO20



Kokca. Bosneuenue negpmexkokcogou menouu u Koxcyoueli 000a8KU 8 Y2oabHble WUXMbL NO36OJISIEN CYULeCMBEHHO
VAVYUWUMb IKCHIYAMAYUOHHbLE CBOUCMEA OOMEHHO020 KOKca. Paccmomperuvl u conocmagienvl umerouwuecs u
nepcnexkmuervle mexnolocuu NoryYerusl Cnekaroujux 000a80K C UCNOIL30BAHUEM MANCEbIX HequﬂHblx ocmamkKoas.
KiaroueBble ¢10Ba: YrojbHasl MIKUXTa, HeQTEKOKCOBAs MEJI0Yb, KOKCYIOIIast 100aBKa,

He(TsHAs CrieKaroias 100aBKa, 3aMe/IJICHHOE KOKCOBaHKE, BUCOPEKHUHT.

DOI: 10.32935/0023-1169-2023-638-5-29-33

V. P. Zaporin, A. Sh. Fazylov, S. V. Sukhov

Ufa State Petroleum Technological University

Carbon Additives of Petroleum Origin in Coal Mines and Prospects

for Their Industrial Production

The possibility of qualified use of heavy oil residues and oil refining waste as carbon additives in coal charges in the
production of metallurgical coke is considered. The involvement of petroleum coke fines and coking additives in coal
charges can significantly improve the operational properties of blast furnace coke. The available and promising
technologies for obtaining sintering additives using heavy oil residues are considered and compared.

Key words: coal charge, petroleum coke fines, coking additive, oil sintering additive, delayed coking, visbreaking.
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Y bumckuit Tocy 1apcTBEHHBIN HEPTIHOM TEXHUYECKUH YHUBEPCUTET
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Pa3padoTka moJuMepHO-OUTYMHOI KOMIIO3MIIUM U ac(haTbTOOCTOHHOM CMecH Ha ee OCHOBe

C MpUMeHEeHHeM HeCTAHAAPTHBIX MOTH(PUKATOPOB

B pabome paccmampena o3moarcnocms Moouguxayuu HeKOHOUYUOHHO20 MOBAPHO2O DUMYMA € YErblo YAyUUuleHUs
€20 peono2uyecKux COUCME Ha npumMepe UCNOIb308AHUsL NODOYHO20 NPOOYKINA CELEKINUBHOU OUUCKU MACTAHBIX
OUCMUNIAMOE (IKCMPAKmMa) 6 kawecmee niacmuguyupyioujeii 0006a8KuU U NOIUMEPHO20 NPOMBIUIEHHO20 OMX00d —
nuLIe8UOHO20 noaudsmuienmepedpmanama. B xooe nabopamophuix ucciedosanuii viaeieHbl OCHO8HbIE HOKA3AMENU
UCXOO0H020 bumyma, bumyma c 000asieHuem YUcmo2o IKCMpaKma u ¢ 000asieHuem NOIUMEPHO-IKCMPAKIMHO20
pacmeopa. Ycmanosnena 603MOoHNCHOCHb YMUIUIAYUY NOJUMEPHBIX OX0008 C YIyUUEeHUEM C80UCME O0POIHCHOZO0
oumyma, a maxoice NOIYUeHUs HA €20 OCHOBE BbICOKOKAYEeCMBEHHOU X0N00HOU AChanbmobemoHHol cMecu.
KioueBble ciioBa: He(DTSIHOM JOPOKHBINA OUTYM, IBIIEBUIHBIA MOMUATHICHTEPEPTANIAT, SKCTPAKT CEIEKTHBHON
OYHUCTKHU MACTISTHBIX (Ppakiiuii, MoJIMMepHO-ONTYMHas: KOMIIO3ULIKS, acPambTOOETOHHAs CMECh, XOJIOIHBIH ac(anbT.
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Ufa State Petroleum Technological University

Development of Polymer-Bitumen Composition and Asphalt-Concrete Mixture

Based on it Using Non-Standard Modifiers

The paper considers the possibility of modifying substandard commercial bitumen in order to improve its rheological

properties by the example of using a by—product of selective purification of oil distillates — extract as a plasticizing



additive and polymer industrial waste — pulverized polyethylene terephthalate. In the course of laboratory studies, the
authors identified the main indicators of the initial bitumen, bitumen with the addition of pure extract and with the
addition of polymer-extract solution. The paper reveals the possibility of recycling polymer waste with improving the
properties of road bitumen, as well as obtaining a cold asphalt concrete mixture based on it.

Key words: petroleum road bitumen, pulverized polyethylene terephthalate, extract of selective purification of oil

fractions, polymer-bitumen composition, asphalt concrete mixture, cold asphalt.

H. I'. Eéooxumosa, H. A. /Tuxaueea, A. P. Maxmymoea, P. P. bozoanoea

WnctutyT HedTenepepaboTku M HePTEXUMUN Y GUMCKOTO TOCYAaPCTBEHHOTO

HEPTSIHOTO TEXHMYECKOTO YHUBEepcHUTeTa B T. CanaBare

ruskihl.r@yandex.ru

Honusgpuprnovie cmonvl Kak MOOUGUKAMOpPsL C80UCME bumyma

B pabome noxazana 6o3modicnocms cunmesa u npumeHeHust 051 MOOUGUYUPOBAHUSA CEOTICNE OUMYMO8
noausgupnvix cmon. Ionusgpuphuvle cmonvl nonyuanu peakyuei NOIUKoHOeHcayuu Kyo08o2o 0Cmamka
pexmugpuxayuu pmanesoco aneuopuoda ¢ 2iuyepuHom u ousmunenzauxoiem. Ilpu moouguyuposanuu oumymos
NOJYYEeHHbIMU 000ABKAMU YIAYHUULAIOMCS 3HAYEHUSA PACTANCUMOCIU, 21YOuHbl npoHuKanus ueast npu 25 u 0°C,
HU3KomemnepamypHole ceoticmea. Ilonyuenvt 6UMyMbl ¢ 8bICOKOU YCMOUYUBOCHBIO K MEPMOOKUCTUMENTbHBIM
npoyeccam CmapeHus. Ycmanosieno, 4mo npu UcCHoib308aHUU MOOUDUYUPOBAHHO20 2YOPOHA

NOJYYEeHHbIMU 00DABKAMU NO MEXHOL02UU NPOU3B0OCIBA OUMYMO8 OKUCIEHUE—KOMNAYHOUPOBAHUE

MOACHO NOYHUUMb OUMYMbL OOPOIHCHBIX MAPOK.

Kiaouessble c1oBa: OUTYM, TYAPOH, MOJU(PHUIIMPOBAHKUE, CHHTE3 JO00ABOK,

o3 (UpPHBIE CMOJIBL, KyOOBBIH OCTAaTOK (hTAaJICBOr0 aHTUAPHUAA.
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in the City of Salavat

Polyester Resins as Modifiers of Bitumen Properties

The paper shows the possibility of synthesis and application of polyester resins for modifying the properties of
bitumen. Polyester resins were obtained by the reaction of polycondensation of the cubic residue of the rectification of
phthalic anhydride with glycerin and diethylene glycol. When modifying bitumen with the additives obtained, the
values of extensibility, the penetration depth of the needle at 25 and at 0 oC, and low-temperature properties are
improved. Bitumen with high resistance to thermo-oxidative aging processes has been obtained. It is established that
when using modified tar with additives obtained according to the bitumen production technology
"oxidation-compounding", it is possible to obtain bitumen of road.

Key words: bitumen, tar, modification, synthesis of additives, polyester resins, cubic residue of phthalic anhydride.
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HNuctuTyT HedTenepepaboTku 1 HeTeXUMUHN Y GUMCKOTO TOCYAapCTBEHHOTO

He(PTSHOTO TeXHUYECKOTo YHUBepcuTeTa B T. CanmaBare
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K Bonpocy 0o TepMOOKHCIUTETHHOM CTAPEHUH He(PTAHBIX OUTYMOB H I'yIPOHOB

B pabome uccredosanvl 3asucumocms adee3uonnvix cgoucmas u pH 6umymos paziuunoii enyouHvl OKUCIeHUs U
2YOpOHA, CbIPpbs OUMYMHO20 NPOU3BOOCMBA Om epemenu cmapenus. [lokaszano, umo 6 bumyme ¢ ygeauueruem
271yOUMbl OKUCAEHUS NPU MEPMOOKUCTUMENLHOM CINAPEHUY NPOUCX00UmM U3MeEHeHUe MUna 0opazyiouuxcs
OKCOCOeOUHEeHU U KaK cle0cmaue a02e3uoHHbIX C80UCME. B 8blcOKONIABKUX Oumymax npu cmapeHuu uoem
UHmMeHCUBHOe 00PA308aHUe ACHATLMEHO8, CMO U ACPHATLIMOLEHHBIX KUCTION, KOMOPble NO3GOJISIIOM VIYYUUND
ao2e3uoHHble C8OUCMBA 8aMCYyUe2o. /sl HUSKONLABKUX OUMYMO8 XAPAKMEPHO UHMEHCUBHOE 00paA308aHue
KAPOOKCUTLHBIX U 2UOPOKAPOOKCUTLHBIX 2PYRN COeOUHEHUU, KOMOPble CHUNCAIOM A02e3Ul0 K Wel0YHbLM
MUHEPATIbHbIM MAMEPUANAM. YCMAHOBIEHO, YMO CKOPOCb CIAPEHUs 2YOPOHA YEeNUdUBAemcsl, d 018 OKUCIeHHbIX
OUMYMO8 OHA HOCUM IKCMPEMANbHBLU Xapakmep, 20e MaKCUMAlbHble 3HAYEHUS HAOI0OAOMCA 8 Nepable Yachl
cmapenus. IIpednodiceno ucnonvb3oeams nokazamenb ao02e3ul U KUCIOMHOCHb 8 KOMOUHUPOBAHUU CO CMAHOAPMHbIM
nokasamenem Kayecmea — memMnepamypou pazmsacienus nocie cmaperus 0s noooopa KOMNOHEHMHO20 COCMasa
oumyma, noayuaemo20 no MexHOI02ULU OKUCIEHUEe—KOMNAYHOUPOsanue, a makxoice 01 paspabomku cnocovos,
NO360JAIOWUX CHUUMb CKOPOCHb CIAPEHUsi OUMYMO8 8 HAUAIbHbLIL Nepuood IKCHIyamayuu achaibmobemorHbix
NOKpbIMuil U 0Oecneyums no8bluleHUe UX Kayecmed U 001208e4HOCIL.

KimoueBble cioBa: OUTYM, T'yIpOH, CTAPCHHUE, TEPMOOKUCIIUTEIbHAS CTAOUIBHOCTb, aIre3us, KUCIOTHOCTh
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N. G. Evdokimova, A. R. Makhmutova, D. D. Karaskina, G. V. Koposhko

Ufa State Petroleum Technological University, Institute of Oil Refining and Petrochemistry of the University

in the City of Salavat

On the Question of Thermo-Oxidative Aging Oil Bitumen and Tar

The dependences of the adhesive properties and pH of bitumen of various oxidation depths and tar, raw materials of
bitumen production, depending on the aging time are investigated. It is shown that in bitumen, with an increase in the
depth of oxidation during CBT, a change in the type of oxo compounds formed and, as a consequence, adhesive
properties occurs. In high-melting bitumen, during aging, there is an intensive formation of asphaltenes, resins and
asphaltogenic acids, which allow to improve the adhesive properties of the binder. Low-melting bitumen is
characterized by intensive formation of carboxyl and hydroxyl groups of compounds that reduce adhesion to alkaline
mineral materials. It is established that the rate of tar aging increases, and for oxidized bitumen it is extreme, where
the maximum values are observed in the first hours of aging. It is proposed to use the adhesion index and acidity in
combination with the standard quality indicator — the softening temperature after aging to select the component
composition of bitumen obtained using the "oxidation-compounding" technology, as well as to develop methods to
reduce the aging rate of bitumen in the initial period of operation of asphalt concrete coatings and to improve their
quality and durability.

Key words: bitumen, tar, aging, thermal-oxidative stability, adhesion, acidity.
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OuneHka BO3MOKHOCTH MOJTy4eHUs Me30(a3bl npu TepMoodpadoTke

Pa3JMYHbIX BUAOB YIJ1€BOAOPOIHOTO CHIPbA

Tloxasana 603MOHCHOCIb NOLYYEHUS AHUZOMPONHBIX NEKO8 NYMeM mepmoodpadbomKu pasiuunblx 6U008 HepmaHo20
CbIPb — U30MPONHBIX NEKOS U3 MANHCENOU CMOJIbL NUPOAUZA U MANCEN020 2A30UNA KAMATUMULECKO20 KPEKUHSA.
Yemanosnenwl 3asucumocmu usmenenus 2pynnogo2o cocmasa 0CmamKo8 mepmooopadbomxu om
NPOOOIICUMENLHOCIU UZ0MEPMULECKOTU 8bI0EPIUCKU, KOPPENAYUOHHAA CE:A3b MEAHCOY KOMHOHEHMAaMU,
HepacmeopuUMbIMU 8 MOIYoae U Xunoaune. Buisgnenvl ocobennocmu onmu4eckol mexcmypuvl 0CMamKkos
mepmooOpaboOmKu U30MPONHLIX HEPMAHBIX NEKOE PAZIUUHO20 HPOUCXOHNCOCHUS.

KawueBble ciioBa: TepMo0oOpadOTKa, TSHKEIAs CMOJIA IIMPOJIN3a, TAKEIbINA ra30iiIb KaTAINTHYECKOTO KPEKHHTa,
CTHPOJI-MHJICHOBAs CMOJIa, THAPABIMYHASI CMOJIA, H30TPOITHBIN T1eK, Me30(asa.
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Evaluation of the Possibility of Obtaining Mesophase during Heat Treatment

of Various Types of Hydrocarbon Raw Materials

The possibility of obtaining anisotropic pitches by heat treatment of various types of petroleum feedstock is shown —
isotropic pitches from heavy pyrolysis tar and heavy catalytic cracking gas oil. The dependences of the change in the
group composition of the heat treatment residues on the duration of isothermal exposure, the correlation between the
components insoluble in toluene and quinoline, have been established. Features of the optical texture of the heat
treatment residues of isotropic petroleum pitches of various origins are revealed.

Key words: feat treatment, heavy pyrolysis tar, catalytic cracking heavy gas oil, styrolindene resin,

hydraulic resin, isotropic pitch, mesophase.
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KBaHTOBO-XxMMHIYecKoe UCCIeJOBAHNE JIeKTPOXUMHUYECKHX CBOMCTB psiia MeTaHO(dY/1J1epeHoB



B pabome memoodamu k6anmogou xumuu HAtlOeHbl IHep2UU GbICUICl 3AHAMOL U HU3Uel 86AKAHMHOU
monekyaapuoix opoumaneti (HOMO u LUMO). Bviyuciena wiuputa 3anpewjeHHol 3016l U CPOOCHEO K dNeKMPOH)
07151 psA0a COeOUHEeHU, NPEeOLONCEHHBIX OISl pa3pabOmMKU 8 Kavecmsee akyenmopHo2o dlieMeHma

6 Op2AHUYeCKUX CONHEUHbIX bamapesx.

Kmouessle ciioBa: Gysuieper, [60]PCBM, ¢hyHKIIMOHATBHBIC TPOU3BOIHBIC (YIUICPEHA,

cpoacTBo K 3nekTpony, DFT, HOMO-LUMO.
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Quantum Chemical Research of Electrochemical Properties of Methanefullerene Series

In the presented study, using quantum chemistry methods, the energies of the highest occupied and lowest unoccupied
molecular orbitals (HOMO and LUMO) were found, the band gap and electron affinity were calculated for a number
of compounds proposed for development as an acceptor element in organic solar cells.

Key words: fillerene, [60]PCBM, fullerene functional derivatives, electron affinity, DFT, HOMO-LUMO.



	1-2
	Содержание

