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Abstract >> Recently, hydrogen production is attracting attention. In this study, a
process simulation was conducted on the gasification reaction to produce hydro-
gen using rice husks, which are produced as by-products of rice. For this pur-
pose, Chuchung, Odae, and Dongjin rice, which are rice varieties produced in
Korea, were compared with the literature. The Korean rice contained more hy-
drogen and less oxygen compared to the literature. As a result of the simulation,
large amounts of Hz and CH4 and small amounts of CO, and CO were produced
accordingly. The conditions to maximize hydrogen production were a gasification
reaction temperature of 700°C and an Steam-to-Biomass (S/B) ratio of 0.4-0.6.
However, because the S/B ratio is related to the gasification catalyst degrada-
tion, the model needs to be improved through additional experiments in the
future. This study showed the possibility of hydrogen production using Korean
rice husks, which had not been reported.

Key words : Hydrogen(4:4 ), Biomass(H}0] 20§ A), Rice husk(¥ 7), Process simulation
(B 2 AL, Gasification(7tA 3})
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Fig. 1. Rice husk gasification model established by Aspen Plus software
Table 1. Chemical composition of rice husk
Ash Moisture Carbon Hydrogen | Nitrogen Sulfur Oxygen Source
(Wt.%) (Wt.%) (Wt.%) (Wt.%) (Wt.%) (Wt.%) (Wt.%)
Reference (India) 19.52 9.95 38.43 2.97 0.49 0.07 36.36 19
Chuchung (Ansan) 15.65 9.84 38.268 5.736 0.285 0.012 30.202 20
Odae (Namwon) 13.34 10.02 36.612 5.427 0.343 0.029 34.229 2
Dongjin (Buan) 13.15 12.08 39.092 5.439 0.497 0.050 29.692 0
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Table 2. Parametric study for rice husk gasification process
Parameter Type Value/range
Decomposition temperature Constant 500C
Case study 1 Gasifier temperature Variable 500, 600, 700, 800, 900C
Steam-to-biomass ratio Constant 0.8
Decomposition temperature Constant 500C
Case study 2 Gasifier temperature Constant 700C
Steam-to-biomass ratio Variable 0.2,0.4,0.6,0.8,1.0
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Fig. 2. Gas composition of the outlet gas from steam gasifier with different gasification temperatures. (a) Indian rice husk, and

Korean rice husk of (b) Chuchung, (c) Odae, and (d) Dongjin.
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Fig. 3. Gas composition of the outlet gas from steam gasifier with different S/B ratios. (a) Indian rice husk, and Korean rice husk of
(b) Chuchung, (c) Odae, and (d) Dongjin.

Table 3. Main chemical reactions producing H: in gasifier

Reaction number Reaction name Reaction
R1 Water-gas reaction C+ H,0~CO+H,
R2 Water-gas shift reaction CO + H,0-CO,+H,
R3 Steam reforming of methane CH; + H,0—~CO+3H;
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