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I Eopznpt AeE EHrtERS o] gste] Hlo| ek S BE FAE AAAteRETl SlofA HA &4
Z3e] disl] Attt 545 w719 7143 Hazelx] A/3E o] 7k 5HdH](CH,/CO,)7} 1.03, 1.28, 2.12
Ql Hio| 7 AR AAARE FstaL, A A wek AE-S IAI717] A8l vl ek {8, ] K5
H], §l=de Aste) 22 W AR5 eIt vlo] @7k {34 (biogas/TFR : total flow rate), %71 1%
H|(H,O/TFR: total flow rate), 4= A=o] 717} 0.32~0.37, 0.36~0.42, 8 kW of wgke] H3Hgo] 81.3~89.6%%
AEAZAS WA olu FA7FA F9] 49 UXSIREAS] FE= 27.11~40.23%, 14.31~18.61%°1M, 4 5

B2 40.6~61%, oA FAFHE-2 30.5~54.4%, H,/CO U= 1.89~2.160]t}.

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.

Key words: Biogas, Plasmatron, Thermal Plasma, SynGas, Hydrogen Production
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Table 1. The composition of biogas from anaerobic digestor for food waste

Sampling Biogas composition (%)
2] AYEE Hlo] @7k 2N B AAT AHEE o] No TG GO, il Tho e CHYCO:
Q7pm0] 2o wra o] st el weh wdskA] oot HA 1 485 4653 096 3.6 031 1.03
*To whom correspondence should be addressed. 482 376 7.62 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 0.42 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
ICalculated by Eq. (5)-(7)
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Fig. 6(b)= 574 S8 (H, yield)?} H,/CO HE Uehll Zow 5=
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Ehliv, HyCO Hli= 2315 9] wislel uje} Wis}Zo] 4] X3
Tl 0121 7R AR a9t YAkslekAo] )
g 7ol wt njglA o Skl eS¢ & qlrh

Fig. 6(c)= VA AgHE-5 Vel Z10= (6)210l 28] ARt
wlojzitt, oflufA] AEE-2 edeo] kW ol dellAi= e
&l Skl ulsl o] dege] S7he] A4 Fsltks A
B9 oA 257F Atk 2 & 5 Sdek wEkA #H4 S
=9 §kWE 4 1270 % Airt. Bromberg S81
gpzrtE o] A= Fa A S Ve

|

O

.48 E

TE 51 4 A& vgk dehgo] FHulQl 4 $9%27
= S Av= v 2o

7152219 ANERES A} vlo] @7k 5] Wsle]] whE A
7R Foll et bslerAe] S5 W= 247 27.11~ 4023%,
14.31~18.61%°] 1L, Mgre] 882 81.3~89.6%2] WS KA
o] FE Aol & 4= glo] wjgke] Hggo] Hud wl 49
AT Hjold, Hy/CO = 1.89-2.1601T} B3, =4 F&(H,
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UL 2R Aol ST SIS 5 gl

M 5ol BES HIAE 21491 no] @7k fru], 5%
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pd s
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(1) FUE = Fo71Fe] g9 Aol vloleris fgn)7t
7Vt oAkgleka 7)1 whgo] Al K o datslet
20 e Ao R TR

(2) vl ek NP s 5] AR R 20
A HEE dgkgo] Hujolw 57 vt S7FEE datse
27 olakshai R AGE = ko] kol ¢-Alsle] olkaheka
EE7F A 0= F7FskaL AAksheAe] IR Qlel] Hy/CO ]
= AEH o R Sk

(3) 98 d=o] TS vigte] Aeast i AAo] At
Aoz Tkl QAR 1 0] 8kw ol el dHan
<l 7l sl o] Hghae] S7kdo] X XAo R iy
gkws A4 exzdow Fasict.
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