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H], 19y Wt} g2 g ATE Sl vlo] @7k 73] (biogas/TFR : total flow rate), 5571
H|(H,O/TFR: total flow rate), & &o] 247} 0.32~0.37, 0.36~0.42, 8 kW ] wgke] gH50] 81.3~89.6%U
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F2 40.6~61%, IUA] A2 30.5~54.4%, H,/CO H]i= 1.89~2.16°]T}.
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Abstract — The purpose of this paper is to investigate the optimal operating condition for the hydrogen production by
biogas reforming using the plasmatron induced thermal plasma. The component ratio of biogas(CH,/CO,) produced by
anaerobic digestion reactor were 1.03, 1.28, 2.12, respectively. And the reforming experiment was performed. To
improve hydrogen production and methane conversion rates, parametric screening studies were conducted, in which
there are the variations of biogas flow ratio(biogas/TFR: total flow rate), vapor flow ratio(H,O/TFR: total flow rate) and
input power. When the variations of biogas flow ratio, vapor flow ratio and input power were 0.32~0.37, 0.36~0.42, and
8 kW, respectively, the methance conversion reached its optimal operating condition, or 81.3~89.6 %. Under the condi-
tion mentioned above, the wet basis concentrations of the synthetic gas were H2 27.11~40.23 %, CO 14.31~18.61%. The
hydrogen yield and the conversion rate of energy were 40.6~61 %, 30.5~54.4 %, respectively, the ratio of hydrogen to
carbon monoxide(H,/CO) was 1.89~2.16.
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Table 1. The composition of biogas from anaerobic digestor for food waste

Sampling Biogas composition (%)
Zo A A E= mlo] Q7 ZAdolM R AAT AAEE Hlo) No. CH, CO, C3H, H,0 Traces CHy/CO,
Q7pR0] ZAdo) waxe] st el weh wdskA] oot HA 1 485 4653 096 3.6 031 1.03
*To whom correspondence should be addressed. 182 376 762 61 028 128
3 60.3 28.4 6.14 4.7 0.46 2.12
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Fig. 1. Schematic of the experimental apparatus.
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Table 2. Experimental conditions and data for the reference condition
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Fig. 2. Intial operating characteristic of the reformer.
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Experimental condition

conditions Component ratio (CH,/CO,)  Biogas flow ratio (Biogas/TFRY)  Vapor flow ratio (H,O/TFR") Input Power (kW)
value 1.03 0.32 042 8
1.28 0.35 0.39 8
2.12 0.37 0.36 8
Experimental data
SynGas components(%) Non-reaction gas Syngas production efficiency(% )” H/CO H,yield  Energy conversion
H, CO CH, CO, C;H, H,0 CH, C;H, H,0 2 (%) (%)
27.11 14.31 1.84 20.32 0.57 8.41 81.3 76 85.6 1.89 40.6 304
31.23 16.83 1.61 18.1 0.37 4.49 89.6 84.9 86.6 1.85 55 32.07
40.23 18.61 4.1 15.1 0.06 2.67 87.11 85 89.5 2.16 61 544

DTFR : total flow rate(l/min), i.e., Biogas + Air + H,0
DCalculated by Eq. (5)-(7)
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