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Abstract — Lauan sawdust was gasified by steam reforming for hydrogen production from biomass waste. The fixed
bed gasification reactor with 1m height and 10.2 cm diameter was utilized for the analysis of temperature and catalysts
effect. Steam was injected to the gasification reactor for the steam reforming effect. Lauan sawdust was mixed with
potassium carbonate, sodium carbonate, calcium carbonate, sodium carbonate + potassium carbonate and magnesium
carbonate + calcium carbonate catalysts of constant mass fraction of 8:2 which was injected to the fixed gasification
equipment. The compositions of production gas of gasification reaction were analyzed at the temperature range from
400°C to 700 °C. Fractions of hydrogen, methane and carbon monoxide gas in the production gas increased when cat-
alysts were used. Fractions of hydrogen, methane and carbon monoxide gas were increased with increasing temperature.
The highest hydrogen yield was obtained with sodium carbonate catalyst.
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Fig. 1. Schematic diagram of biomass gasification process.

1. air gas 9. heating jacket
2. MFC 10. reactor

3. preheater 11. cyclone

4. P1D temperature controller 12. heat exchanger
5. hopper 13. gas meter

6. screw feeder 14. vent

7. heat exchanger 15. steam generator
8. thermocouple
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Table 1. Experiment condition of biomass thermochemical transition

Item Condition
Particle size 500 pm~1.0 mm
Temperature 400~700 °C

N, gas tlow rate 1 L/min?

Air gas flow rate 1 L/min®

Feeding flow rate 12 g/min
steam flow rate 3~5 g/min?

8:2, F:CaCO,+MgC0;=8:2, 15 :Na,CO;+K,C05=8:2). 7 7}X]
die] Fulg E3tslo] AMEshs ARolls, B E8AIA wnikst
%100 °Ce] 2FollX z1x=3lo] AFE-3I3IT.
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Fig. 2. Thermal analysis result of raw materials (TGA).
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Fig. 3. Thermal analysis result of raw materials (DSC).
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Fig. 4. The effect of Na,CO; and K,CO; Na,CO;+K,COj;, CaCO;,
CaCO;+MgCOj catalyst on the yield of H, gas at different
temperature (Fixed bed Steam reforming reaction).
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Fig. 5. The effect of Na,CO; and K,CO;, Na,CO;+K,CO;, CaCO;,
CaCO;+MgCO; catalyst on the yield of CH, gas at different
temperature (Fixed bed Steam reforming reaction).

100 |

CO, (mol%)

0 . " " " " . .
350 400 450 500 550 600 650 700 750

Temperature (°C)

Fig. 6. The effect of Na,CO; and K,CO; Na,CO;+K,COj;, CaCO;,
CaCO;+MgCO; catalyst on the yield of CO, gas at different
temperature (Fixed bed Steam reforming reaction).
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Fig. 7. The effect of Na,CO; and K,CO;, Na,CO;+K,CO;, CaCO;,
CaCO;+MgCOj catalyst on the yield of CO gas at different
temperature (Fixed bed Steam reforming reaction).
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