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FEAF Al ATHA ] st A4 I FXEA FEkEe A S o83t /R 9) dAaksekA At
FFS-S 23t Ho] w72 A U AFstet. GlidAre WS o] g8t AeZat=nl AT]E Ni ZHE B4
A3 CH, Ao ®=A H, AYes Fuleiitt. 714719 Bed AF2A Fvl] L5, 7 298], AA) 7k~
T3, ARt gElm Nd B W HE o RS Agsielon], dolike o) v A AulA Aks)
HES71 (Prox)ell U= 3713, o] jEg7]el F+Use 5717 18] 250 ujste] a-sieict. Zek=nt 71
71l el 4 AAF 2738 0,/C HI7} 0.64, 7HAF-3-E 142 I/min, F7) ¥E37] &% 672°C 183l HrQgHYo]
L1KI/LY W 41.1%Z Fu)] F4 T8 et 283 ojule] CH, M8, H, 78§ T3 7d7] oy Uxs
217} 88.7%, 54%, 35.2%%5 LFERLE o] Wherlold BAlE 7jd 7ARRE Ao co P8-S Hole A
2o 2 dE Proxell == 0,/C H7F 0.3, HTSM 4= 7571 4% v17F 2.8 181 HTS, LTS, Prox
I, PrOx 11 ¥1-8-7] 2527} 475, 314, 260, 235 °C 4vll 7P 352 CO A3HES Uit} Zet=nls o] 83 Nhg7l=
g AR 30%0] A EGlow, o] WEET]oA Ve HF Ji TR0 24 H, 38%, CO<10 ppm, N, 36%,
CO, 21% 183l CH, 4%% Jepit}.

Abstract — Fuel reformer using plasma and shift reactor for CO oxidation were designed and manufactured as H, sup-
ply device to operate a polymer electrolyte membrane fuel cell (PEMFC). H, selectivity was increased by non-thermal
plasma reformer using GlidArc discharge with Ni catalyst simultaneously. Shift reactor was consisted of steam gener-
ator, low temperature shifter, high temperature shifter and preferential oxidation reactor. Parametric screening studies of
fuel reformer were conducted, in which there were the variations of the catalyst temperature, gas component ratio, total
gas ratio and input power. and parametric screening studies of shift reactor were conducted, in which there were the vari-
ations of the air flow rate, stema flow rate and temperature. When the O,/C ratio was 0.64, total gas flow rate was 14.2 //
min, catalytic reactor temperature was 672 °C and input power 1.1 kJ/L, the production of H, was maximized 41.1%.
And CH, conversion rate, H, yield and reformer energy density were 88.7%, 54% and 35.2% respectively. When the O,/
C ratio was 0.3 in the PrOx reactor, steam flow ratio was 2.8 in the HTS, and temperature were 475, 314, 260, 235 °C in
the HTS, LTS, PrOx, the conversion of CO was optimized conditions of shift reactor using simulated reformate gas. Pre-
heat time of the reactor using plasma was 30 min, component of reformed gas from shift reactor were H, 38%, CO<10 ppm, N,
36%, CO, 21% and CH, 4%.
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Steam reforming: CH,+H,0=CO+3H,. AH=+206 kJ/mol )]
Partial oxidation: CH,+0.50,=CO+2H,. AH=-36 kJ/mol ()]

Autothermal reforming: CH,+0.50,+H,0=CO,+3H,. 3

olefst W or AYH I kA ATt SRR Adeolr,
I AAksERA gl A 5 T el SJal) 224 tEAl dt o]
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CO shift reaction: CO+0.5H,0=CO,+H,. AH=-41.8 kJ/mol (4)

Preferential oxidation: CO+0.50,=CO,. AH=-202.8 kJ/mol  (5)
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Fig. 1. Diagram of the fuel reformer system for PEMFC.
Table 1. Characteristics of commercial catalysts
Step of reactor Catalyst reactor High temperature shift Low temperature shift ~ Preferential oxidation I Preferential oxidation II
Shape Sphere Pellet Pellet Sphere Sphere
Size OD; 2 mm 3x3 mm 3x3 mm 1.5 mm 1.5 mm
Compostion NiO (6 wt.%) Fe,05:Cr,0;=85:15 Cu and Zn based Ruthenium (1.8~2 wt.%) Platinium (2 wt.%)
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Fig. 2. Schematic of the fuel reformer system for PEMFC.
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Fig. 3. Intial operating characteristics of the GlidArc plasma reformer.
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Fig. 4. Voltage and current characteristics of the GlidArc plasma reformer.
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Table 2. Reference of experiment and result

Standard conditions O,/C ratio Total flow rate (//min)

Ni-Catalyst reactor temp. (°C)  Steam flow ratio

Reformer energy density (kJ/L)

Value 0.45 14.2

672 0.8 1.1

Table 3. Experimental conditions of shift reactor
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Fig. 10. Composition change as a function of O,/C ratio in the PrOx.
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Fig. 11 Composition change as a function of Steam/C ratio in the PrOx.
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