J. Korean Ind. Eng. Chem., Vol. 19, No.

$aboll, A g1 Sl X

29} o] ek Zo| 1

2, April 2008, 209-213

DHE JIAS0] 2l LIJEUWOREE] SANESN
HAllZ - VS - 27 - LA - AT

AMEArd e oA 87 EHE“’J AeyA getat, *A-gid st 38ty st
(2008 1€ 16 <, 2008 d 3€ 3 A=)

Production of Hydrogen Gas by Thermochemical Transition of Lauan
in Fixed Bed Gasification

Hye-Jin Jung, Chul Ho Kim, Jae-Ek Son, Lae-Hyun Kim, and Hun Yong Shin* T

Graduate School of Energy and Environment, Seoul National University of Technology, Seoul 139-743, Korea
*Departmant of Chemical Engineering, Seoul National University of Technology, Seoul 135-743, Korea
(Received January 16, 2008, accepted March 3, 2008)

Hfol ol 7| ERRE FaE A7) Gekol 1 m Eol9h 102 emd] 9B 2t 1AF AT B o8
ST NS DA RS URERH FohE SR UFROl ART G 29F /23 AT A
24 2EG Sk FHLAC v JFE stekahairh SRSt 400 TolA 700 T WA LER el 0}
2 YA 249 sk LuFTtel whe Sk ATl SASHAO M, i, ANBEAG vk PYREE

B EH(NapCOs) 2 SHAFEE(K.CO5) 5
Hlste] gLt G&of Xy a4

Zoi Abgel <JsiA SrbeRILE
ol Zlog I

3t EP\}L]-EE == RS S

The fixed bed gasification reactor with 1 m hight and 10.2 cm diameter was utilized for the hydrogen production from
biomass wastes. Lauan sawdust was used for non-catalytic and catalytic gasification reaction as a sample in the fixed bed
reactor. The fixed bed temperature and catalyst are the major variables affecting the process operation. Thus, the effect of
fixed bed temperature and the catalysts on gas composition were studied at the temperature range from 400 C to 700 C.
The yield of hydrogen was increased at higher temperature in the fixed bed reaction. Fractions of hydrogen, carbon mon-
oxide and methane gas in the product gas increased when sodium carbonate (Na,COs) and potassium carbonate (K>COs)
catalysts were used. Furthermore, sodium carbonate catalyst was more effective to obtain higher hydrogen yield compared
to potassium carbonate catalyst.
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4. P.LD temperature controller 5. hopper 6. screw feeder
7. heat exchanger 8. thermocouple 9. heating jacket
10. reactor 11. cyclone 12. heat exchanger
13. gas meter 14. vent

Figure 1. Schematic diagram of biomass gasification process.
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Table 1. Composition and Higher Heating Value (HHV, MJkg'l) of Sawdust

Nitrogen (%) Hydrogen (%) Oxygen (%) Carbon (%) HHV
2.5 6.2 49.0 18.37
Table 2. Specification and Conditions of Gas Chromatography 10 -
— — — Biomass
Instrument Young Lin Instrument Co. Ltd. Acme 6000 GC ., ——— Biomass + K,CO,
Column carboxene - 1000, 15%1/8"SS, SUPELCO o SNeweme T Biomass + Na,CO,
1"-‘_--.“.'
Injector 220 C _ \.\:\
temperature g 6 ;\
E )
Detector 220 C. TCD = \\\
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7]
Carrier gas Ar, 30 mL/min = AN~
~~
Oven temperature 35 C -8 min to 210 C -2 min at 20 C/min 2r \\‘\"Q_.
o
Sample 1 mL AN
0 L 1 1 1 —
0 100 200 300 400 500 600 700
100 ——— Giomass Temperature (°C)
—_ Biomass + K,CO, . . .
POy N— Biomass + Na 001/14 Pﬁ Figure 3. Thermal analysis results of raw materials (TGA).
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Figure 2. Thermal analysis results of raw materials (DSC).
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Figure 4. The effects of Na,COs; and K;CO; catalysts on the H,
composition.
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Figure 5. The effects of Na,CO; and K,CO; catalysts on the CO
composition.
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Figure 6. The effects of Na,CO; and K;CO; catalysts on the CHy
composition.
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Figure 7. The effects of Na,CO; and K,COs catalysts on the CO;

composition.
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