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AHHOTANUA

PaccmoTpeHo BiusiHHE TaBIeHMS Ha MPOIIECC TEPMOITH3a, B YACTHOCTH, Ha BBIXOJ] M CTPYKTYPY TBEPABIX YIIIEPOJHBIX
OPOJYKTOB, MOJYYEHHBIX M3 BBICOKOKHUIIsAMEH HedTsHOW (pakuuu. [Ipouecc TepMosin3a MPOBOIUICS
B 1a00OpaTOpPHOM aBTOKJIaBE, TOJ M30BITOYHBIM JaBlieHHMEM HHEpTHOro rasa (mo 1.5 Mlla) u Temmepatype
450 °C. TIpoBeneHa cepusi SKCIIEPUMEHTOB O] PA3JIUYHBIM JaBICHUEM B U30TCPMHUUECKUX YCIOBUSIX, ITOCIIE
9ero, TBEp/bIe MPOAYTHI TEPMOJIN3A UCCIEAOBAIICH METOJJOM ONTHYECKONH MHUKPOCKOIIMH B MOJISPH30BAHHOM
CBETe, U1 OLEHKH CTpyKTypHOU opranuzauuu mo 'OCT 26132-84 «Kokcbl HedTaHbIE M mekoBble. MeTon
OLICHKH MUKPOCTPYKTYpbI». Kpome TOro, TBEpAble NPOAYKTHI TEPMOJIM3a HCCICAOBAHBI IPU HOMOIIN
CIIEKTPOCKOIINY KOMOMHAIIMOHHOTO PACCESHUS C TPUMEHEHNEM PaMaHOBCKOTO KOMILIEKCa.

OOHapy)keHa U T0Ka3aHa B3aHMOCBS3b CTPYKTYPHI IIPOTYKTOB TEPMOJIN3A C HHTEHCHBHOCTBIO CIIEKTPOB
KOMOMHAIIMOHHOTO PAacCesHUs, KOTOpast MMO3BOJISIET C YJOBIECTBOPUTEIBHOW TOYHOCTHIO MPOTHO3UPOBATH
Ka4eCTBO CTPYKTYPBI HEPTAHBIX YIIIEPOAHBIX MPOAYKTOB. CoueTaHHe METo/1a KOMOHHAIIMOHHOTO PAaCCEesTHUS
U criocoba onpeiesieHus] aHW30TPOITUH 10 (OTOM300paKEHHSIM 00pasiia B TOISIPH30BAHHOM CBETE MO3BOJISIET
OTCIIEIUTh MEXaHU3Mbl (OPMHPOBAHMS CTPYKTYpHI YIIIEpoja TPH Pa3IndHbIX ycloBusix. [loka3aHo, 4To
BJIMSIHUE JIABJICHUS Ha BBIXOJ U CTPYKTYPY OCTATKOB OOYCIIOBIICHO CICAYIOMIMMH (aKTOpaMH: HU3KHIA BBIXO]
TBepaoro yriepogaHoro npoaykra mpu 0.5 MIla cBs3zaH ¢ Ooiiee MHTEHCHBHBIMH IPOIIECCAMH HCIIAPEHHS
Jerkux (hpakmuid, ¥ KaK CJIEACTBHE, MHTEHCHBHOE TYpOYJIEHTHOE INepeMelInBaHue 3apoiblmel Me30(]assbl,
KOTOpBIE HapyIIaloT (POPMUPOBAHHE YIIOPSJOYEHHBIX CTPYKTYP; HOBBIIIEHHE AaBieHus B cucteme 10 1.5 MIla
OTPHULIATENIFHO CKA3aJI0Ch HA CTPYKTYPE OCTAaTKa, 3TO MOKHO CBSI3aTh C PACTBOPUMOCTBIO B PEAKLIHOHHOH Cpezie oA
BIIMSIHUEM JIaBJICHUSI Fa3000pa3HbIX MPOAYKTOB U IUCTHIUISTOB, KOTOPBIE CHIKAIOT BA3KOCTh CPebl M HAPYILAIOT
(hopMHUpoBaHUE YIOPSIOYECHHBIX CTPYKTYp Me3odassr; Tepmonm3 npu 1.0 MIla nemoHCTpupyeT Hawmydive
MIOKa3aTesl 10 CTPYKTYPE | BBIXOJY YIVIEPOJHOTO OCTAaTKa, M SBISETCS ONTHMAIBHBIM, TaK KaK 00ECIIeurBacT
yCIOBUS 17151 (POPMUPOBAHUS CTPYKTYPUPOBAHHOTO YIIIEpOo/Ia.
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Abstract

The influence of pressure on the thermolysis process, particularly on the yield and structure of solid carbon
products obtained from a high-boiling petroleum fraction, was investigated. Thermolysis was carried out in a
laboratory autoclave at a temperature of 450 °C under an excess pressure of an inert gas ranging up to 1.5 MPa.
A series of experiments was performed under different pressure conditions while maintaining an isothermal
regime. The resulting solid thermolysis products were characterized by polarized light optical microscopy to
evaluate their structural organization in accordance with GOST 26132-84 «Petroleum and Pitch Cokes. Method
for Microstructure Evaluationy. In addition, the carbon residues were analyzed by Raman spectroscopy.

A correlation between the microstructure of the thermolysis products and the Raman spectral
characteristics was established. The obtained relationship makes it possible to predict the structural quality of
petroleum carbon products with satisfactory accuracy using Raman spectroscopy. The combination of Raman
scattering spectroscopy and anisotropy determination from polarized-light images of the sample makes it
possible to monitor the mechanisms of carbon structural formation under varying conditions. The combination
of Raman scattering spectroscopy and anisotropy determination from polarized-light images of the sample
makes it possible to monitor the mechanisms of carbon structural formation under varying conditions.

The effect of pressure on both the yield and the structure of the carbon residue was found to be governed
by several factors. At 0.5 MPa, the lower yield of solid carbon products is attributed to enhanced evaporation
of light fractions, resulting in intensive turbulent mixing of mesophase nuclei and disruption of the formation
of ordered structures. Increasing the pressure to 1.5 MPa adversely affected the residue structure, which is
associated with the increased solubility of gaseous reaction products and distillates in the reaction medium. This
lowers the viscosity of the system and inhibits the development of an ordered mesophase. Thermolysis
conducted at 1.0 MPa demonstrated the most favorable combination of carbon yield and structural ordering,
indicating that this pressure provides optimal conditions for the formation of highly structured petroleum
carbon.

54 https://butlerov.com/ © Butlerov Communications A. 2026. VVol.14. No.3. 1d.6.




