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A thermogravimetry investigation on the combustibility
of coalslime water slurry
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Abstract: The ignition and combustion characteristics of Lu’ an coalslime water slurry ( CWS) were studied
through thermogravimetric apparatus, and its combustibility was compared with that of the coal water slurry samples
made by a low-volatile-matter coal and a high-volatile-matter coal. The ignition and burnout temperature was ob-
tained by TG — DTG method, and the reaction kinetics were analysed with Coats-Redfern method. The results show
that the ligniton and burnout temperatures of Lu’ an coalslime water slurry are higher than that of low-volatile-matter
CWS and high-volatile-matter CWS; the combustibility of Lu’ an coalslime water slurry is worse than that of low-
volatile-matter CWS and high-volatile-matter CWS by using signitability number. The dynamic analysis shows that
at different conversion rate (12.5, 33.3, 50.0 C/min), activation energy £ (120.89, 78.50, 71.48 kJ/
mol) , Lu’ an coalslime water slurry is higher than that of low-volatile-matter CWS and high-volatile-matter CWS.
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Table 1 Proximate and ultimate analysis of the different samples

- Tl sy / % Qp.ad” JCRIH/ P
= AR

M, Ay Vi FCq (MJ - kg™") w(Cyy) w(H,q) w(N,) w(S, ) w(0,)
S A 0. 86 11.82 14. 82 72.50 31. 470 80. 38 3.56 1.22 0.31 1.85
R RS 0.90 13.12 16. 04 69. 94 31.201 76. 44 3.64 1.27 2.03 2.60
EERAME 1.30 8.44  27.93 62.33 31.078 76.78 4.06 0.82 1. 64 6.96

o SRR 22 AL Tl P K42 0 30 ~ 60 wm, #%—EBIWERC I, BSOK ARG, S5 ZBHnA
BN, BRG] BK BEHAE A, 5 BRI IR By 73. 45% , FHPED 970 mPa - s, {AFRF-EY
RN 30.5 pm; AR P ARIRIKUIE T 73.21% , REBEN 1 012 mPa « s, WRBF-EIRIEEDN 27.8 um; &
FER P IKIEIEARE R 63.20% , FHPED 582 mPa - s, (RPN 53.7 pm.

2 EBERSHR

2.1 KIERMHRESH

1 A AR TR 12,5 °C/min Z50F NSRRI, EIPBAAROAS IREZ T Wk 1 R,
IS A KRRy, FERKRTE I, A — W HiERoKEr B (AR NAEK) , X —dRfE
100 CHIEM; KRB BESEUR, ARSI TR IR B RE AL W EE(E.  BER IR A AREETH e, FRAh S



www.chinacaj.net

1396 4+ % = #® 2009 AR5 34 %

PR o A JRBE  [EE T KABERT B, i G A, R RE R BUR IR EFF AR, I X RS B KSR
s iy ¢

100
1 S A =
80| 25 Ry KR £
< ~ £
5 01 g
S 40 <
I 5 1 SR AR
20 f 3mHER S \ ﬁ—u— 2R RS KB
KK N o) 3R AP KB
. . 7= N-1.6 . . A .
0 200 400 600 800 1000 0 200 400 600 800 1000
WA/ C WA/ C
(a) (b)

BT THEEERN 12.5 °C/min Z0F T RE LRI T ARG T A4 il 2k
Fig. 1 TG - DTG curves of the samples at the heating rate of 12. 5 °C/min
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Fig.2  Ignition temperature difined by TG — DTG method
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Table 2 Combustibility parameters

B B/(°C + min~") T,/°C T,/°C K',,./min~! K’ oan/min = $'( x10%)
12.5 509 686 0. 080 0.018 0.008 1
i K7 Sy S L% 33.3 535 834 0. 121 0. 029 0.014 7
50.0 543 861 0. 175 0. 062 0.042 7
12.5 497 675 0. 087 0.017 0.008 9
PRHE R 3 7K 33.3 525 790 0.131 0.031 0.018 6
50.0 536 816 0.199 0. 061 0.0517
12.5 481 612 0. 096 0.012 0.008 1
R S K 33.3 491 780 0.119 0. 034 0.0215
50. 0 497 784 0.204 0.074 0.078 0
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Table 3 Kinetic parameters of CWS acquired by Coats-Redfern method

e FH# 2/ (C + min ") HpE/C WEALAE E/ (kI - mol ') FERTETF A/s ™! AHERELR
12.5 509 ~ 686 120. 89 5126.33 0.999 5
R IR ISR 33.3 535 ~834 78. 50 6.45 0.994 9
50.0 543 ~861 71.48 3.02 0.994 1
12.5 497 ~675 109. 63 1 426. 49 0.998 0
AR 53K IR 33.3 525 ~790 72.76 4.52 0.9950
50.0 536 ~816 70. 10 3.01 0. 998 0
12.5 481 ~612 106. 52 2 044. 06 0.999 4
AR R KSR 33.3 491 ~780 61.91 1.12 0.992 9
50.0 497 ~784 52.34 0. 96 0.994 8
4 &
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