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Study on Pyrolysis Characteristics of Extracted Pitch from Residue
of Rapid Destructive Distillation of Low Rank Coal

YU Tianao, LIU Zhenlian, HOU Jiaxin, HE Jinlong, ZHU Yaming*, CHENG Junxia, ZHAO Xuefei
(College of Chemical Engineering, University of Science and Technology, Anshan, Liaoning 114051, China)

Abstract; The efficient use of low rank coal distillation residue is one of the important ways to achieve
clean and efficient use of low rank coal. The extracted pitch was obtained by extracting the residue of
rapid destructive distillation of low-rank coal using washing oil as solvents. The pyrolysis kinetics of the
extracted pitch was investigated using a thermogravimetric analyzer. The activation energy of the pyroly-
sis reaction of the extracted pitch was calculated using Flynn-Wall-Ozawa and Kissinger-Akahi-ra-
Sunose, and the kinetic parameters of the pyrolysis reaction were solved using the Satava-Sestak analysis
method. The experimental results showed that G(a)= [ -In(1-a) ]* was the optimal mechanism func-
tion (n=4), with a reaction activation energy of 91. 43 kJ/mol and a pre-exponential factor of A=4.07
x10". The extracted pitch was subjected to thermal conversion treatment to obtain pitch coke. The
properties of the extracted pitch coke were studied using methods, e. g., polarizing microscopy, mi-
crostrength testing, Raman spectroscopy, and the corresponding peak fitting. The results showed that
the extracted pitch coke was a mosaic structure mainly composed of medium particle mosaic structure
(Mm) and fine particle mosaic structure (Mf). The microstrength of the pitch coke was 85.05%, the

graphitic carbon microcrystal content (I./I,,) was 15.13%, and the amorphous carbon content (I,,/
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I,,) was 12.07%. This study explores the utilization pathways of low rank coal carbonization residue

from the perspective of asphalt recovery and utilization, providing a theoretical and experimental basis

for achieving clean and high-value utilization of low rank coal.

Key words: rapid destructive distillation of low rank coal; residue; extracted pitch; pyrolysis reaction

kinetics; pitch coke
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Tab. 1 Basic physical properties of dry distillation residues and extracted pitch
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Fig.2 TG/DTG curves of extracted pitch
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Tab. 2 Decomposition data of extracted pitch under different heating rates
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Fig. 3 Regression curves of activation energy and pre-exponential factor of extracted pitch by FWO and KAS methods
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Fig. 4 Curve-fitted graph from Satava-Sestak equation

HEE 4 TTLLE KA 20 5 3000 i HLEE bR 4R
fRA Satava-Sestak FFExCH  ARIEHLG P15 1 AF 3
AR, T P I 1B BE 91. 43 kJ/mol, 73
FERTAF A=4.07x10" min~', VI E1S I HEUE S
FWO EF KAS 5K 15 1Y Fi# 15 AL RE (R ( 88. 30 kI/
mol ) 43430 , UG B4R R PEAH C R B R &8
IKF0.99 VU b G EERGE nIR R . LA
G(a)=[-In(1-a) ]*(n=4)VE N A S5 A BOp
AN A B AR AL pR B, sy B L SR [ F AR

BRI

2.3 WAERRIESH

N T Bk — 2B 5T A B B AL W i
Jot s AL IR B A IR A2 4R TE 1400 °C A48 5
HLBELD Bk 1 h( LN, S04 0) 15 B 28 0 7
i e 2SBS0t B A, e i
TR — BRI R 73 o e A K (AR ERPR M o
KIEERCIR Mm HUBZEEHCIR Mo ) (ZFAEIRESHE (40 2F
YR FE ALK Fo) FIROIRGE M (L) . I
8 AL = M A6 D G R A &L 5 B

(o) MR R 4 1

(d) Bk S H

Bl 5 AT ARR RO A
Fig. 5 Polarized photos of extracted pitch coke

XL T BT, i3 5 AT RNAE I
ARG DA S UZ LA Mm R ME 2 FAEHRES
x5 XGRS ENAZRMEMDH
Tab. 5 Distribution of optical micro-structure

of extracted pitch coke

. e WA A %
A
Mf Mm Mc Ff Fe L
AT 32.31 60.51 7.18 0 0 0
2.4 BHEENR

b TR 3 A FH oA A W i 4 i B 1Y)
SR HEBOWH R RN 85.05%, = T
80% , A WU T 5 (14 i - 20 B AR XA g, X2 [

R4 SSHERBHNESH
Tab. 4 Pyrolysis kinetic parameters calculated by S-S method

FE B/(K + min™") E/(kJ « mol™") lgA R’ n
3.0 87.35 13.92 0.998 4
6.0 91.58 13.63 0. 995 4
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