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Pilot plant research on fast pyrolysis of coal in circulating
fluidized bed with hot char carrier

LU Qing-gang' YU Kuang=shi' > ZHU Zhiping' MENG Guang-un'
( 1. Institute of Engineering Thermophysics Chinese Academy of Sciences Beijing 100190 China; 2. Graduate University of Chinese Academy of Sciences Bei—
jing 100190 China)
Abstract: Shenmu bituminous coal was pyrolyzed and then gasifiedin a 10 t/h circulating fluidized bed of coal fast
pyrolysis system to investigate the operation characteristics _coal pyrolysis characteristics and product distribution in the
fluidized bed pyrolysis reactor. The results show that the contents of H, and CH, is high in pyrolysis gas with the low
heat value of about 11 ~15 MJ/m’. The tar distillation.range analysis demonstrate that light fraction content is about

47.00% . Proximate analysis of semi-coke clearly displays that the content of fixed carbon content is high and that of

volatile is low.
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Table 1 Proximate and ultimate analysis of experimental coal
1% Quet o/ 1%
Md(l Aud V(ul Vdaf Fcud ( MJ - kgil) Cad Hud le Sud Od(l
4.50 10. 45 32.26 37.93 52.79 25.53 68.90 4.22 0.90 0.38 10. 65
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2 10 t/h Agilent GC3000
Fig. 2 Schematic diagram of the system .
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2 Table 2 Operation conditions of experimental system
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Fig. 4 Gas composition at different pyrolysis temperatures
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Fig. 5 Lower heat value curve
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Table 3 Physical property analysis and compositions of tar

550 C 606 C 550 °C 606 C
/(g*cm™3) 0.93 0.94 1.18 1.16
( mm® -
. 2.98 1.23 2238.90 1 302.60
) 19 18 45 40
/(M] « kg™h) 43.41 42.32 35.98 36. 65
/% 11.8 9.5 18.6 4.6
( ) 1% 17.70 3.62 48. 00 30. 40
/% 15.20 3.19 31. 80 23.50
1% 55.30  83.69 1. 60 3.50
4
Table 4 Ultimate analysis of tar %
C H N S 0]
86. 400 10. 710 0.210 0.116 2.564
82.200 6. 040 0. 560 0. 220 11. 020

5 o
5
Table 5 Cut fraction of tar at different pyrolysis
temperatures %
<200 C 200 ~350 C 350 ~500 C >500 C
9.57 37.43 35.90 17.10
0.70 18.25 17. 08 63.97
5 ( <200 C)
9.57% (200 ~ 350 C) 37.43%
350 C 47. 00%
37.00% 63.97% -
2.5
6,
6
10. 00% 68.00%
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Table 6 Proximate and ultimate analysis of semi-coke
1% Quet ar/ 1%
M, A, Viat FC,, (MJ *kg™") C,. H, N, Sur 0,
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