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Abstract — Hydrogen is a clean and efficient energy source and is expected to take an important role in future
energy demand. A possibly good route to produce hydrogen is by using biomass and organic wastes as a source
through thermo-chemical conversion technology. In this study, pyrolysis of wood Pellet(Oregon pine) has been
carried out in batch type fixed-bed reactor in N, atmosphere during 20 minutes to determine the optimum hydrogen
generating conditions. At the influence of temperature, hydrogen yield was increased with increasing temperature.
For the influence of Steam/Biomass Ratio(SBR), hydrogen yield was increased by steam addition at low
temperature condition. However, effect of steam addition was insignificant over at SBR = 1. The hydrogen yield
was increased with increasing SBR at high temperature condition. From result of H,/CO and H,/CH, ratio,
dominant reaction was steam reforming in this experimental condition. The optimum condition for hydrogen
production was determined as follows: H, yield = 38.3 vol.% (56.01 L/min kg) at 900C, SBR=3.
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Fig. 1. Schematic diagram of Fixed-bed reactor.
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Table 1. Experimental condition.

Material Wood pellet(Oregon pine)
Sample weight 8(g)
Temperature 700, 800, 900(C)
Steam/Biomass Ratio(SBR) 0,1,2,3
Carrier Gas Flow rate 0.5(L/min, N)
Reaction time range 20(min)

Table 2. Ultimate and proximate analysis of Wood pellet.

Ultimate Proximate
C 50.00 Moisture 5.25
H 3.62 Volatile 92.03
(6] 42.70 Fixed carbon 1.55
N 0.10 Ash 1.20
S 0.60
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Table 3. Reaction equations by biomass pyrolysis/gasification.
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Fig. 2. Effect of temperature for gas yield and flow rate.
(a) pyrolysis, (b) steam gasification on SBR=3.

C + 0, - CO, (O]
L . o C + 120, - CcO 2)
Oxidation & Partialoxidation
CHa4 + 120, — CO + 2H, 3)
CcO + 1120, — CO; “4)
Methanation C + 2H, - CH.4 5)
. . CHa4 + H,O - CcO + 3H, (6)
Steam reforming reactions
CH, + 2H0 — CO;, + 4H, )
C + 2H,0 - CO; + 2H, ®)
Watergasshiftreaction(WGSR) C + H,O - CcO + H, 9)
CcO + H,O i CO, + H, (10)
Reverse WGSR CO, + H, - CcO + H,O (11
Boudouard reaction C + CO; - 2CO (12)
Methane Dry reforming CH4 + CO; - 2CO + H,O (13)
. . H, + 1/20; - H,O (14)
Hydration reaction
2H, + 0, - 2H,0 (15)
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