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Abstract

Biomass gasification with steam-oxygen enriched air in an atmospheric fluidized bed gasifier was
studied. The gasifier was 9 m high with the bed diameter of 0.5 m. Sawdust with different moisture
contents was used as feedstock, and it was fed into the gasifier at flow rates of 180 ~ 270 kg/h. The
effects of equivalence ratio, steam to biomass ratio, secondary flow ratio and feedstock moisture on the
bed temperature, gas compositions, tar content, lower heating values, gas yield, carbon conversion
efficiency and cold gas efficiency were investigated. The results showed under the operating conditions of
ER is 0.25 ~0.27 and S/B =0.4, the following syngas was obtained: H, content of 28.7% , H,/CO
ratio of 0.94, low heating value of 9.9 MJ/m’, cold gas efficiency was more than 75% , carbon
conversion efficiency was more than 97% ; a second flow ratio of 25% at the ER of 0. 29 can significantly
reduce the tar content to 49 mg/m’, but hardly improve the quality of the gas produced; the rise of the
feedstock moisture content caused a significant increase in CO, content and a reduction in H, and CO
contents, and the moisture content is expected not to exceed 20% .
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Fig.1 Schematic of
fluidized bed gasifier
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Tab.1 Operating conditions and experimental results
KA B A AR BEKER
KR/ % 10 45 20 45
Ak
S RE B kg oh ! 180 270 240 270
ER 0.21~0.29 0.23 ~0.31 0.27 0.27
PR &M S/B/kg-kg ! 0 0 0~0.5 0.1~0.5
T,/C 781 ~966 762 ~ 955 825 ~ 887 812 ~ 865
H, 21.4~25.4 20.0 ~22.4 23.2~28.7 20.7 ~22.6
co 38.8 ~45.2 33.8 ~36.9 28.5 ~37.2 27.1~33.3
Co, 18.5~25.7 29.3 ~33.2 28.9 ~34.7 32.6~39.3
SRR H %
CH, 4.9~7.0 4.9~6.2 4.4-~5.7 3.9 ~4.1
C,H, 1.5~2.3 1.7~2.2 1.9 ~2.1 1.9~2.3
N, 2.9-~3.8 3.0~5.1 2.8~3.9 2.7~4.8
£EH/g-Nm ~° 1.037 ~0. 581 ¢ 3.631 ~1.975 ®
H,/CO 0.53 ~0.59 0.58 ~0.62 0.62 ~0.96 0.68 ~0.76
€0/CO, 1.51 ~2.44 1.02 ~1.23 0.82 ~1.29 0.69 ~1.02
S/ m? kg ! 1.07 ~1.21 1.05 ~1.15 1.16 ~1.23 1.09 ~1.13
AL 48/ M- m 3 9.9~12.3 9.3~10.4 9.4 ~10.5 8.3~9.7
SALRE % 71.8 ~81. 4 68.4 ~73.8 71.4 ~76.9 63.6 ~70.6
TR/ % 91.1~98.8 92.8~97.9 94.9 ~97.1 91.1~92.9
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Tab.2 Experimental results of different secondary flow ratios

ERE S SRR T,/C Ty/C H,/% CO/% €02 CH,/%  C,H, /% i
/% /% /% /gom~?
100 0 863 754 25.4 34.9 28.4 4.4 1.8 1.532
91.7 8.3 847 847 26.3 33.6 20.1 4.3 1.7 0. 683
86.7 13.3 831 916 26.5 33.2 29.4 4.1 1.7 0. 369
80 20 819 969 26.7 32.7 29.7 4.1 1.4 0.211
75 25 807 1007 26.8 32.1 30. 5 3.8 1.3 0. 049
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Fig.5 Effect of moisture on gas composition (ER is 0.27)
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