55 48 5 11 ) JC2 U 2 Eird Vol.48 No. 11
20234 11 A JOURNAL OF CHINA COAL SOCIETY Nov. 2023

Wk 55 R PR AR LT 48 4 1 X ER 2k BRI BE S2T

Ao, IRE, RER, ATA, £ &, #Rs 0 #, aa%

TR RS T T AL T TR L, 107 810 114051; 2. dA A TRBARG RA T, 7 K% 116085)

i EAEBR W BRATEABFFAANAERT, SERESY PORERET 252K,
IRE A AR ISATIN, BRAEE 2R F S X E, AN ARG AT T B R R

REXTRORZ, SRR T RRESG BT 2 kg B % BRI, 50K B4 E 5T H B R R
He AR 60 Hra PR . SRR B 09 L IR SRR 8 FY R B B R AR R B HEAE 300~900 °C 84 A K
YRR BEATIRANAE R, RIT T A S A S IS 3 /) AR R B R R R e Hvm, SR
SRR R BB AFRENAE S B R P E AR E F, R BB B R A AT R
T3k AT, ZEREA, BROTFHFREERT RAEZEN TS 2 RALH, YK AW
T ¥y e F K, AU 38.9 mm, SAJ B WA BBG T3 EE G, 554 505, 48.5 mm,
8 AF M ML P A BBG EHEIN, BAW M E A T5% i, TR B R Tk EZ K, BBG AN A
WEH 85% B, BR-FHRERML, ERBIEY, TR EREZEEFEEES | K alids 244
B G EERREZFNAR, L PIRE RAEE YK AHEAF SYS1/3 EJ@%#@ B 4% R BT
8.33x107* °C7', MAMIEIAEIILT 77 ki/mol; HEAAZEME LH £1E. SAJ B3 BBG % M 4 it
W25 2 KT 4.55x107 C7, {2 M AFFT G EALAR 3 & T 106.1 kl/mol, L8R T FAZ 3 64t B,
AN EREGHRETL T ARG TR, EHRMEELIET, HEES | M4 E0 Ak s
AHMK, PTIFEFGTHREMD, ARABKELARS BRA P REARTERE:LZ, XA
#4090, FloT, MK FEELL BERTFHREABIF LI, B, fedidid Rk 2K
Fol 45 EALAR AT R B B AZ B MR B A AR BB T 3 3k B AT A TR

KB MR BB AP LS R B AR T 3 R R s E AR

FESES:TQ530 XHEIFEEM:A  XEHS:0253-9993(2023)11-4183-09

Influence of lumping properties of coking coal by pyrolysis shrinkage

LIU Yang', WANG Mingdeng’, XU Guozhong', ZHENG Yajie’, LI Chao', ZHONG Xiangyun', LIU Yang',
BAI Jinfeng'

(1.Research Center of Coal Chemical Engineering and Technology, University of Science and Technology Liaoning, Anshan 114051, China; 2. ACRE Cok-
ing & Refractory Engineering Consulting Corporation, MCC, Dalian 116085, China)

Abstract: The performance of coke in blast furnace has higher requirement under the carbon emission peak & carbon
neutrality goal and hydrogen-rich blast furnace development in China. Except for the thermal performance, the lump size
of coke gets more attention. The pyrolysis shrinkage of coking coal is an important factor to determine the lumping per-
formance of coke. The coking tests of coal with different deterioration were carried out with 2 kg coke oven, the effect of

fineness of coal on coke lumping property was analyzed. An improved Audibert-Arnu dilatometer was used to study the
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shrinkage performance of eight kinds of coking coals with different degrees of metamorphism during the pyrolysis pro-
cess at 300 °C to 900 “C. The influence of the shrinkage coefficient of coal pyrolysis and its shrinkage dynamic character-
istics on the caking performance of coke was discussed, and the mathematical relationship between the shrinkage coeffi-
cient of pyrolysis and the activation energy of pyrolysis of the average caking size of coke was established. It attempts to
predict the average lumpiness of coking coal by its pyrolysis shrinkage characteristics. The results show that the average
lumpiness of coke is increased with the increase of coking coal metamorphism. The average lumpiness of YK gas coal is
only 38.9 mm, while the SAJ coking coal and BBG lean coal are 50.5 mm and 48.5 mm respectively. Among the eight
kinds of coking coals, except for BBG lean coal, the average lumpiness of coke formed is the largest when the fineness of
coal into furnace is 75%. The average lumpiness of coke is the best when BBG lean coal is 85% in fineness. On the pyro-
lysis process, the shrinkage coefficient and activation energy of the first shrinkage peak of coking coal with different meta-
morphic degrees are obviously different. The pyrolysis shrinkage coefficient of low-metamorphic YK gas coal and SYS1/3
coking coal is higher than 8.33x10™* °C™', and the pyrolysis activation energy is lower than 77 kJ/mol. The pyrolysis
shrinkage coefficient of LH coking coal, SAJ coking coal and BBG lean coal is lower than 4.55x10* °C™", but the activa-
tion energy required for pyrolysis is all higher than 106.1 kJ/mol. It indicates that the coking coal with high metamorph-
ism requires higher energy to complete the shrinkage process during pyrolysis. The larger the shrinkage coefficient of cok-
ing coal, the smaller the average lumpiness of coke, and the pyrolysis shrinkage coefficient has a good linear relationship
with the average lumpiness of coke, the correlation coefficient is 0.90. At the same time, the activation energy of pyrolysis
shrinkage is also closely related with the average lumpiness of coke. Therefore, pyrolysis shrinkage coefficient and shrink-
age activation energy can be used to effectively predict the average lumpiness of coke generated from coking coal with dif-

ferent metamorphic degrees.
Key words: coking coal; pyrolytic shrinkage coefficient; lumping property; average particle size; activation energy of
contraction
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Table 1 Routine analysis of coking coal
PERE M,/ % Aqg/% Vaat/ % w(Sya)/% ARG JBE S 2 HE £ Y/mm

YK 1.79 8.94 36.5 0.50 60 8.4
SYS1/34E14 1.54 9.60 37.6 0.31 86 14.5
DSHS1/3#45 1.51 8.84 31.7 0.51 75 16.5
QIY A 0.86 9.93 332 1.14 93 24.4
MLAES 0.84 9.54 27.9 1.43 93 20.6
LHEESH 0.92 10.19 27.4 0.50 88 12.4
SATSEME 127 10.46 23.0 0.74 77 13.7
BBGYE 0.96 8.98 18.4 2.40 38 5.5
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Fig.1 Coking coal pyrolysis expansion and contraction tester
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Fig.2 Expansion and contraction diagram of coking coal during

pyrolysis process
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Fig.3 Distribution of coke lumpiness size of coking coal with

different metamorphic degree
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Fig.4 Average particle size of coke of coking coal with different

metamorphic degree
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Fig.5 Distribution of lumpiness size of coking coal with different fineness
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Fig.8 Pyrolysis shrinkage coefficient curves of coking coal
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