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Table 1  Proximate and analysis of pine sawdust
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Figure 1 Schematic diagram of biomass oxygen — rich 1.3
gasification in a fluidized bed

1 — PID temperature controller 2 — steam generator 3 — steam

flowmeter 4 — oxygen bottle 5 — flowmeter 6 — air compres-

sor 7 — flow meter 8 — fluidized bed 9 — electric furnace 10

— air distributor 11 — air — preheator 12 - valve 13 — screw

feeder 14 — biomass hopper 15 — temperature control 16 — 105 C 3h~4h
cyclone 17 - flue gas meter 18 — dry ice trap 19 - cotton fil- 8%
ter 20 — gas sample pump 21 — gas sample bag

2
Table 2 Experimental results of several representative operating conditions

Run number 1 2 3 4 5 6 7 8
Air ¢,/ m>- h™' 0.5 0.5 0.5 0.5 0.8 0.4 0.45 0.35
Oxygen g,/ m’- h™' 0.15 0.15 0.15 0.15 0 0.15 0.15 0.15
Volume fraction of 0, v/% 39 39 39 39 21 43 41 45
Sawdust consumption ¢, / kg h™' 1.24 1.14 1.05 0.9 0.68 0.9 0.97 0.97
ER 0.21 0.23 0.25 0.29 0.26 0.27 0.26 0.26
Temperature ¢ /°C 700 700 751 750 740 800 724 740

Mean gas composition v /%

dry inert - free

H, 24.14 24.8 25.6 32.03 19.57 28.05 27.25 27.77
CO 38.01 34.73 37.74 32.44 51.08 37.31 37.67 37.21
CH, 10.31 11.37 9.92 9.33 8.63 9.42 9.83 9.37
CO, 23.72 24.8 22.12  24.67 15.33 22.48 22.37 23.08
C,H, 2.89 3.18 2.7 2.31 4.03 1.84 2.16 1.71
C,Hq 0.28 0.62 0.19 0.17 0.36 0.04 0.08 0.09
Gas LHV Q/ MJ- m™ 10.06  10.18 9.59 8.51 8.15 9.47 9.50 9.82
Carbon conversion x /% 80.1 82.95 82.67 84.66 79.56 86.24 83.17 90.11
Gas yield v/ m’- kg™ 1.0 1.04 1.07 1.16 1.02 1.16 1.10 1.21

#* LHV lower heating value = 30.0CO +25.7H, +85.4CH, +151.3C H, x4.2

_ Ve x1000 CH,% + CO% +CO,% +2 C,H,% +CH% + CH,%
- W1-X x C%

n.%

ash
where CH, % is used by volume percentage of gas the same as CO% CO,% etal V, — m’/h denotes gas
yields per hour W —denotes the biomass consumed per hour X, —denotes the ash content of raw materials

C % —the carbon content in Tablel % % —carbon conversion
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Biomass gasification under O, -rich gas in a fluidized bed reactor

ZHAO Xian - guo' > CHANG Jie' LU Peng -mei’ WANG Tie - jun'
1. Guangzhou Institute of Energy Conversion Chinese Academy of Sciences Guangzhou 510640 China
2 . Graduate School of the Chinese Academy of Sciences Beijing 100039 China

Abstract Biomass gasification under O, —rich gas was carried out in a fluidized bed reactor. The effects of e-
quivalence ratio and volume fraction of oxygen on gas composition carbon conversion and low heating value
LHV of fuel gas were investigated through a series of experiments. Equivalence ratio ER is closely related
to the bed temperature changed by adjusting the feeding rate. When ER varied from 0. 21 to 0.29 the gas com-
positions were changed. The volume fraction of hydrogen increases apparently when the volume fraction of re-
ducing species such as CO and CH, decreases. The volume ratio of oxygen is a very important variable to the
biomass gasification. It is concluded that increasing volume fraction of oxygen improves the volume fraction of
H, and contributes to adjust H,/CO ratio to an appropriate value. When the volume fraction of hydrogen is in-
creased from 20% to 27.7% H,/CO ratio is improved from 0.38 to 0.75 which is adequate to synthesize the
liquid fuel.
Key words biomass fluidized bed oxygen —rich gasification
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