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Absract - Gadfication is one of the important contribution to resource recycling by conversion of biomass
to a variety of energy sources such as dcohol, SNG etc., and to globa warming prevention by reduction
of green house gases such as CO,.. The am of this study is to draw the optima operation condition of
dua fluidized-bed gasifier with biomass fud, to verify SNG production efficiency and to establish the
basis for the domestic commercidization of dua fluidized bed gasification. As a result, dud fluidized-bed

gadifier has the optima conditions a 826°C with steam input 1,334 g/hr, air input 5.56 L/min. The carbon
conversion is 81% and SNG production efficiency was CHs 92%.
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Fig. 4. SNG manufacturing system
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Table 1. Design factor of dua fluidized bed gasifier
Item Design factor
Combustor diameter(m) 0.25
Riser diameter(m) 0.036
Combustion Temperature(C) 925
Operating pressure(bar) 11
Min. fluidization velocity in flue gas(m/sec) 0.05
Feeding rate(g/h) 5,000
Producer gas volume flow(m’/hr) 6
Bed materid Olivine
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Table 2. Experimental design of biomass gasification test
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Run Temperature(C) Steam(g/hr) Air(L/min)

1 650 1,334 0

2 750 735 7.0

3 750 735 7.0

4 750 1,334 7.0

5 850 1,334 0

6 750 735 7.0

7 650 1,334 14.9

8 850 0 14.9

9 850 0 0

10 750 0 7.0

11 850 1,334 14.9

12 750 735 7.0

13 750 735 7.0

14 850 735 7.0

15 650 0 0

16 750 735 7.0

17 750 735 0

18 650 735 7.0

19 650 0 149

20 750 735 14.9
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Carbon Conversion = S/B¢x100 -+ -+ -+ --- (1)

B. = Carbon mass flow of biomass, kg/hr
S: = Carbon gas flow in syngas, kg/hr
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Cold gas efficiency = So/(BiXBg)%100 -+ --- )
S, = Caloric value of syngas, kcal/hr

B: = Feed rate of biomass, kg/hr
Bw = Cdloric value of biomass, kcal/kg
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Table 3. Characteristic of wood biomass
Component Value
Size(mm) 2
C 49.01
H 6.23
Ultimate analysis
Weo%) o) 44.74
N 0.01
S 0.01
Moisture 9.79
Proximate Voldtile 76.62
anadysis
(Wt.%) Ash 0.38
Fixed Carbon 1321
HHV (kcal/kg) 4,678
LHV (kcal/kg) 4,338
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Table 4. Optimal operating conditions and efficiency of gasifier with wood biomass

Operating condition Efficiency

Item

Temp(C) Steam(g/h) Air(L/min) Cold gas (%) Carbon (%) Tar(mg/m’)
Range 826 1,334 5.56 83 81 68,515
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