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AHHOTANUA

Cy1iecTByeT ueTKasi KOppessiiys MKy IKCILTyaTallMOHHBIMHU XapaKTePUCTUKAMU IPa(UTOBBIX SIEKTPOIOB U
CTPYKTYPHBIMH MapaMeTpaMu KOKCOB, KOTOPBIE BBISIBISIFOTCS IPU HCCIACAOBAHHU HX MHKPOCTPYKTYPBI
METOJaMH MUKpOCKOMUU. POpMHUpOBaHUE ONpPEAEICHHON MUKPOCTPYKTYpPHI KOKCA CBS3aHO C MOJIEKYJISPHOMN
CTPYKTYPOU UCXOAHOTO CBHIPhS U €€ U3MEHEHUSIMU B IIPOLIECCE KOKCOBaHUS. B X0/le KOKCOBaHUSI MPOUCXOAST
CIIOXHBIE CTPYKTYypHBIE MPEoOPa30BaHUs YIIEPOAHOTO KapKaca, HaNpaBJIeHHBIE HA €r0 YHOPSAOYHBAHHUE H
npubIKeHne K rpaduTonogoOHoi crpykType. OHAKO MapauielbHO MOTYT (POPMHPOBATHCS CTPYKTYPHBIC
nedexTsl BCIeqCTBHE TEPMOPA3NOKEHUS (GParMeHTOB IMOTHMAPEHOBBIX CIIOEB. DTH Ne(EeKTH MPUBOAAT K
MPOCTPAHCTBEHHON HEOJHOPOJAHOCTH MOJIYUYEHHOI'0 KOKCA, MPUBOAIINE K YXYAIICHHIO TEXHOIOTHUECKUX
CBOWCTB KOKCOB. YCTaHOBJIEHHE B3aUMOCBS3U MOJIEKYJISIPHOTO CTPOEHHS M30TPOMHBIX U aHU30TPOITHBIX
(uronpuateix) kokcoB Meronamu SIMP u UK cniekTpockoruu sBisieTcs Lenbio JaHHOH paboThl. B paboTe OblH
OXapaKTepU30BaHbl ONBITHBIE MPOMBIILICHHbIE 00pa3lbl M30TPOITHOTO M HWTOJNBYaTOT0 HE(QTIHOTO KOKca
METOJAAMH TEXHUYECKOr0, 3JIEMEHTHOIO aHajJu3a U CKAHUPYIOIIEH 3IEKTPOHHON MHUKPOCKOIUU U IMPOBEIEHO
uccienoBanne obpasnoB merogamu MK u TBepmorensHO SAMP cnektpockomnuu. IlokasaHa B3auMOCBS3b
MEXY MOJIEKYJISIPHOU CTPYKTYPOH U MHUKPOCTPYKTYPOH KOKCOB, (hopMUpYIOIIEcsi B TIPOIIECCe KOKCOBAHMSL.
Ilo nmanmpM UK criekTpockomuu MPEaNookKEHO YTO W30TPOMHBIE KOKCHI ITONydeHBbI NpH Ooyiee HU3KOM
Temneparype kKokcosanus. Mertogom SIMP BC ycraHoBieHo pasnuuue B CTENEHH apOMATHYHOCTH HU30TPOII-
HOT'O U UTOJIBYATOTO KOKCOB, a TAK)KE Pa3Nuius B ()yHKIIMOHAIBHO-TPYIIIOBOM COCTaBE MaKPOMOJIEKYJIIbI ITHX
KOKCOB. B MOJIEKyISApHO# CTPYKTYpe N30TPOITHBIX KOKCOB B OOJIbIIICH CTETIEHU MPUCYTCTBYIOT all(aTHICCKHE
[EMOYKH, a B UTOJIbYaTOM KOKCE apHIIMETHIbHbIE (YHKIHOHAIBHBIE TPYIIbl. V30TpOIHBINA KOKC XapakTe-
pusyercst OONBIINM COJIEp)KaHUEM KHCIOPOJCOIEePKAIMMNX apOMATHIECKUX (parMeHTOB B CPaBHEHUU C
WUTOJIHYATBIM KOKCOM.
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Abstract

There is a clear correlation between the performance characteristics of graphite electrodes and the structural
parameters of cokes, which are revealed by microscopic examination of their microstructure. The formation of
a specific coke microstructure is linked to the molecular structure of the feedstock and its changes during the
coking process. During coking, complex structural transformations of the carbon framework occur, aimed at
ordering it and bringing it closer to a graphite-like structure. However, structural defects can simultaneously
form due to the thermal decomposition of fragments of the polyarene layers. These defects lead to spatial
inhomogeneity in the resulting coke, leading to deterioration in the technological properties of the cokes.
Establishing the relationship between the molecular structure of isotropic and anisotropic (acicular) cokes using
NMR and IR spectroscopy is the goal of this study. This study characterized pilot industrial samples of isotropic
and needle petroleum coke using technical and elemental analysis and scanning electron microscopy, and
examined the samples using IR and solid-state NMR spectroscopy. A relationship between the molecular
structure and microstructure of the cokes formed during coking was demonstrated. IR spectroscopy data
suggested that isotropic cokes were obtained at lower coking temperatures. *C NMR revealed differences in
the degree of aromaticity between isotropic and needle cokes, as well as differences in the functional group
composition of their macromolecules. The molecular structure of isotropic cokes is dominated by aliphatic
chains, while needle coke is dominated by arylmethyl functional groups. Isotropic coke is characterized by a
higher content of oxygen-containing aromatic fragments compared to needle coke.
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