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Model prediction and experimental research of pyrolysis temperature
influence on coal pyrolysis characteristics

LI Yan'? ,WAN Kai-di*,ZHANG Kang®, WANG Zhi-hua® ,CEN Ke-fa’

(1. Shenhua Guohua ( Beijing) Eleciric Power Research Institute Co. ,Lid. ,Beijing 100025, China; 2. State Key Laboratory of Clean Energy Utilization , Zhe-
Jjiang University ,Hangzhou 310027, China)

Abstract ; Temperature is one of the main factors affecting coal pyrolysis characteristics. The CPD model was adopted
to predict the pyrolysis products distribution in this study. Calculations show that the CPD model was practicable and
the yield of each product generated during the primary pyrolysis process could be assessed by the proximate and ulti-
mate parameters of coal. Research on the influence of temperature (from 500 °C to 1 000 “C) on the pyrolysis charac-
teristics of typical domestic bituminite and lignite was conducted through a fixed bed pyrolysis furnace with rapid heat-
ing. Results indicated that the higher the terminal pyrolysis temperature ,the higher yield of the gaseous product while
the less solid product remained. After being pyrolysed at 500 “C and 1 000 °C ,the leached volatile of Shenhua bitumi-
nite and Baorixile lignite increased by 301.48 ml./g and 347. 82 ml./g respectively,and the weight loss ratio of solid
specimens increased by 12.49% and 15.35% . Due to the different engendering mechanisms, the yield of H, ,CH, and
CO in gaseous product increased with the rise of pyrolysis temperature , while CO, decreased.

Key words : coal pyrolysis;pyrolysis temperature ; products distribution ; components of pyrolytic gas; CPD model
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Table 1 Proximate and ultimate analysis of Shenhua bituminite and Baorixile lignite

Tk 5 HT/ % V— TCERE T/ %
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M A Vad FCy M, J-gh) Ca H.a N Stad Oy
SH 5.19 22.44 27.08 45.29 13. 41 22 831 57. 81 4.01 0.95 0.32 9.28
BRXL 8. 68 9.59 34. 60 47.13 32.48 22 499 58. 26 4.83 1. 08 0.23 10. 29
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Table 2 Fitting correlation coefficients of modified quadratic equation
£ MW MW, Po o+l 4 MW, MW Po o+l
2 4.220%102 1.301x10°  4.898x107"  -5.210 5x10' C6 1.154x10°  -1.007x10"  7.052x107* —1.656 7x107"
23 -8.647x10°  1.639x10"  -9.816x107*  1.638 7x10° 2 -4.340x107%  7.608x1072  2.192x107*  4.095 6x107°
e 4.639x1072  -1.875x107"  1.330x10™* -1.075 5x1072| ¢ 5.568x107"  1.360x10°  -1.105x107 9.261 0x10~
¢4 -8.473x10°  -4.548x10%>  1.555x107"  —1.236 9x10° ¢y -6.546x107  -3.136x1072  1.009x107* -8.267 2x107°
¢s 1.182x10°  5.171x10"  -2.439x107> 9.319 4x107>
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Table 3 Kinetic parameters of coal pyrolysis in CPD model!*™""!
BRI ik AL (=8
E, Activation energy for bridge breaking kJ/mol 231.9
A, Frequency factor for bridge breaking s7! 2.6x10"
oy, Standard deviation in the bridge-breaking activation energy kJ/mol 7.5
E, Activation energy for gas formation kJ/mol 288.9
A, Frequency factor for gas release st 3.0x10"
o, Standard deviation in the gas release activation energy kJ/mol 33.9
o' Kinetic ratio of bridge breaking to char bridge formation (ks/k,) — 0.9
E o Activation energy for cross-linking kJ/mol 272. 1
A o Frequency factor for cross-linking s7! 3.0x10"
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Schematic diagram of experimental coal pyrolysis system
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Table 4 Calculated coal structure parameters
based on CPD model

ESHL SH BRXL
MW, 35.9 43.9
MW, 372. 1 538.3
Po 0.522 0.371
o+l 4.96 4.92
<o 0. 004 0.018
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Fig. 2 Products distribution of coal pyrolysis calculated
by CPD model

HRAETE 300 ~ 550 °C A= G310 0k A1 g
2L IE U BTAR , 45 B 2o i v JB B AR P kAR S S
fiFE R 2R, 0 U £ I LT 4 3 7 T TR B BEAT Y
SREFE T AT R IR EERRTT i S R 0 SR R )
FIEPEL & i (G4 B Bt 4~ 35 o 21 Ao i 4
SE) A OGR! PRET S Xk A5 0 AE X P 5
PR TS = 0 08 73 A1 WE 5 v 2 BRI RO RSB T
JEBRAR, 1 550 CIRBN A, A SCHHESR P #
HEREAN S H A B ) A 7 iR 600 °C 2R N ik 2]
TRAH S MR B BE R & T 5 H A i (H AR
PRI R rh— YR AR XS B R, CPD LAY}
SEGE RS ) 2 IR 1 — U R IR 0, RIS R B 46
2L 3T AR RERHU A I T TR PR
) RS R, DR AR R R R R AT T S 7
WA 2 PR, 55 ) 8 S B 380 7 W) o AR AR —
225, MR FNER 73 AL IS Y A = M0 e B
S R IR AR ST N R B AR R A B R AR
IS A A S A A 55 S I T I 5 2 5 [R) IE e AR B, 2 i
ZRHHRRIR S Y, A S KT R SR R
P IR AR R 283 1 000 °C 246, piAe it
FISE H A R 4 [ A 77 - 0l g 52..80% il
58.94% |,

CPD IR ] DR S B3 S 4 2 2000 28 4 W Ao
SRR A D80 TR R SEER TAR (B, e

o3 109 S o S i e R o, T 2 SR AR AU L TR D
41 7= ) 22 18] (M AR FHIRE, CPD 55D g A5 0 2% S
HEBIRHE—E S % 5, RRETE 4 B L1 I WL Ay
() S figt ok TR AN K L= ) o0 A
2.1.2 R B LR A

I S0 J5 1) F2 B P ) R R TR A
SO T i I A T Ay IO e £ T A LT
A PRI BT, SO 2L S R T AR A T i
CPD AR 1) 2 A R0 A 3l o i 2 RO L an il 3
o HE 3 AL AR 2 MR R s
B4 AR S — 30 7R R IR B AR T 700 C B, Tt
BRI A BT A R AF Y R R = T
700 CHF, BT AR E R T B R 2R AN =
B CPD 133 0 2 A AR T T B 2 I 5 1 S B R
SUHETN AL R AR B RS A R
BARMLI A R AT A RAF, HILATLUE
CPD BB XA A 7= 1 43 A T LA — 7 i 1
TR

84
g1 L —— A 2
< o AR MY
5 78f —— K HAELIE R
i 75  EABURHAR
=
& 69
=
66
63

S(I)O 6(I)O 7(I)0 8(I)0 9(I)O 1 OIOO
HRIEE/C
B3 AR X T4 T i 5
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