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1
Table 1  Proximate analysis PRN H, , and Pore volume of different LY lithotype with different particle size

m v

Samol Particle size Proximate analysis w,, /% PRN H, Pore volume
ample
P d /mm M A % FC Vi/My  kg/mm® v/cm* g
LY clarain 1.6 ~ 2.0 6.68 6.82 2.65 83.85 0.3967 92.2
p=l.6g/m’~1.7g/em® 2.0 ~3.2 7.00 7.8 2.46 82.68  0.3514 0.1366
3.2 ~ 4.0 6.50 4.88 2.33 86.29 0.3584
4.0 ~ 5.0 7.24 4.27 2.63 85.86 0.3632
5.0 ~ 8.0 6.34 7.32 3.36 82.98 0.5299
LY culm 1.6 ~ 2.0 6.35 10. 84 3.18 79.63 0.500 8 48.7
p=1.8¢g/ecm’ ~1.9g/em’ 2.0~3.2 4.8 2470 4.92 65.56 1.0207 0.0035
3.2 ~ 4.0 6.05 11.62 3.59 78.74 0.428 1
4.0 ~ 5.0 4.86 31.68 3.88 59.58 0.798 3
5.0 ~ 8.0 4.83 27.36 4.33 63.48 0.896 5
LY durain 1.6 ~ 2.0 4.12 48.59 4.78 42.51 1.1602 31.4
p >2.0 g/cm3 2.0 ~ 3.2 1.76 79.33 5.32 13.59 3.0227 0.092 4
3.2 ~ 4.0 2.40 78.47 5.11 14.02 2.1292
4.0 ~ 5.0 2.85 70.30 5.05 21.80 1.7719
5.0 ~ 8.0 2.26 78.13 5.79 13.82 2.5619
H,_ . microscope hardness
1.1 Mettler TOLE-
DO TGA/SDTAS851°¢
0.45m’/h 200 °C
2.0 mm ~2.6 mm
3.2mm ~4.0mm 5.0 mm ~8.0 mm
1 ~8 10
60 mL/min
50 K/min 100 K/min 150 K/min 3 3
9 ) 2
25 C 950 C 5 min 1 12
2
1.2 1 P, P,
1.6 mm ~2.0 mm Pf :n//NIut
2.6 mm~3.2mm 4.0 mm~5.0 mm 2 Ny N;
5 / ~ 10 / 1 g Nout Nin
850 °C 900 °C 950 C Ny = N,.,/N,,
2.1
50 mm 600 mm s
100 mm 2 550 kg/m’
0.2 mm ~0.355 mm 1.2 m’/h
1 3
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2 150 K/min
2
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14 15 “ ”
3
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1 min
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Figure 1  Effect of heating rate on the fragmentation
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Figure 2 Effect of particle size on the fragmentation
LY clarain 150 K/min
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Figure 3 Fragmentation of LY coal with different lithotypes
parent particle size 2.6 mm ~3.2 mm burn 1 min at bed
temperature of 1 123 K only those particle diameters bigger

than 0.7 mm were counted after fragmentation

3

891215

PRN

PRN



537
100 5
N,
PRN A /
& 80 . {4 ="
oY 2
g
d <0.1 pm g 6o | :
g 5
d <0.01 pm g . E
£ 40r £
& 2 @
w P =
20t e
1 1 1 1 1
0 1 2 3 4 5
Mean particle size  d/mm
d >0.1 um 4
Figure 4  Effect of original particle size on fragmentation
” 5, 6
‘ " 5 1 min
10 PRN 5
6
4 900 C
4
512 17 7 8
7
4.0 mm ~5.0 mm
900 C 6 min
8
. 60 < 100f — o 100l . .
< g wm, | £ ] pw -
= = 80 / / g0t
40} -
g o clarain g P50 / g 40l
g 30 - . g 60f 7 adP8so 5
5 20| = . g “ g 40r
= S 40 . = v
g 10 & Ve & 20
SHEN = — =
840 860 880 900 920 940 960 01 2 3 4 s ¢ % 2 4 6 8 10
Temperature  1/C Combustion time  #/min Combustion time ¢ /min
5 6 7

Figure 5 Effect of bed temperature
on fragmentation
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Figure 6  Variation of P, with combustion Figure 7 Variation of P, with

time under different bed combustion time
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Thermal fragmentation of Longyan anthracite with different lithotypes

HE Hong-zhou' > LUO Zhong-yang' FANG Meng-xiang' WANG Qin-hui' CEN Ke-fa'
1. State Key Laboratory of Clean Energy Utilization Zhejiang University Hangzhou 310027 China
2. Institute for Energy and Power Engineering of Jimei University Xiamen 361021 China

Abstract Three different lithotypes of Longyan LY anthracite with different particle size were separated by
means of flotation technique. Experiments of the particle fragmentation during pyrolysis and combustion were
conducted in a TGA system and a pilot scale fluidized bed furnace respectively. It is shown that for clarain and
culm many new fine particles are generated during pyrolysis most of which has a size smaller than 0. 8 mm. The
primary fragmentation reaction of clarain and clum becomes severely with the increase of heating rate and the
sample particle size. For durain particle no obvious fragmentation is found under the same experimental condi-
tion. Factors such as particle properties particle size furnace’s bed temperature and combustion time have an
important effect on the fragmentation of LY anthracite during its combustion in fluidized bed. Clarain and culm
occur tremendous fragmentation in fluidized bed due to their compact structure few large pores in inner particle
high microscope-hardness H,, and low ash content. The fragmentation of clarain and culm tends to be se-
verely with the increase of particle size bed temperature and combustion time. Durain doesn’t have obvious
fragmentation during combustion in fluidized bed. Both clarain and culm undergo the secondary fragmentation
during combustion but the secondary fragmentation of clarain is severely in the late stage of combustion. The
particle size of clarain declines more rapidly than that of culm. In the early stage of combustion the mean parti-
cle size of clarain decreases promptly as a result of primary fragmentation but with the time going it falls to a
stable size. The combustion model of clarain in fluidized bed is equidensity shrinking core model while that of
durain is equidiameter one and that of culm is a mixed model.

Key words Longyan anthracite lithotype thermal fragmentation
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