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9] B2 PEMFC 52 918t Zetmt 7 A|ARle] HA 208 A7 - Eekt A RS
= YA Fu)| 9h8718) Aol ARgste] A S SUlsklvh. Bk FATEA 3 wESY] 9 AEE Al vk
= AR Sl F5d] JTFE T AR SEE 10 ppm ©J3FR £0]7] $Jste] AlFE It EEk=mt )
A7l Aol ea8aE 2748 S/C 1] 3.2, Mg 2.0 Limin, SHH-S7] 25 70045 °C 7213 U728 900 wo)
t}. ojuje] 47140 = H, 70.2%, CO 7.5%, CO, 16.2%, CH, 1.8% Ot} 424 &, =4 Aex 781 v
e 188 217 56.8%, 38.1%, 92.2%1t. oUA] &83) olUA] QS 37.0%, 183.6 ki/mol ©]th. S o2
CO,/CH, 1] A 353t} B3t 297k 3k whe7)= Eekmt 7l whe719) Az 02 s 7185l
om, &7 FEE H, 68.0%, CO 337 ppm, CO, 24.0%, CH, 2.2%, C,H, 0.4%, C,H, 4.1% o|t}. ojuje] Aeia Ak
3} Wkg7)9] AHAvh= H, 51.9%, CO 0%, CO, 17.3%% eI

Abstract — The purpose of this paper studied the optimal hydrogen production condition of plasma reforming system
to operate the PEMFC. Plasma reforming reactor used with Ni catalyst reactor at the same time, So H, concentration
increased. Also the WGS and PrOx reactor were designed to remove CO concentration under 10 ppm, because CO has
effect on catalyst poisoning of PEMFC. The maximum H, production condition in plasma reforming system was S/C
ratio 3.2, CH, flow rate 2.0 L/min, catalytic reactor temperature 700+5 °C and input power 900 W. At this time, the con-
centration of produced syngas was H, 70.2%, CO 7.5%, CO, 16.2%, CH, 1.8%. The hydrogen yield, hydrogen selec-
tivity and CH, conversion rate were 56.8%, 38.1% and 92.2% respectively. The energy efficiency and specific energy
requirement were 37.0%, 183.6 kJ/mol. In additional, The experiment of CO,/CH, ratio proceeded. Also WGS reactor
experiment was proceeding on optimum condition of plasma reactor and the exit concentration were H, 68%, CO 337
ppm, CO, 24.0%, CH, 2.2%, C,H, 0.4%, C,H, 4.1%. At this time, experiment result of PrOx reactor were H, 51.9%,
CO 0%, CO, 17.3%.
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Table 1. Characteristics of commercial catalysts
Step of reactor Catalyst reator HTS LTS PrOx I PrOx 11
Shape Sphere Pellet Pellet Sphere Sphere
Size OD; 2 mm 3%3 mm 3x3 mm OD; 2 mm OD; 2 mm
Composition NiO(6 wt.%) Fe,05: Cr,03=85:15 Cuand Zn based Pt (2 wt.%) Ru (1.8~2 wt.%)
Manufacturer Tianjin Research Institute of Chemical Industry Sud-Chemie Sud-Chemie Sud-Chemie Sud-Chemie
Ni Catalyst
Gas reacior
chromatogmph /H—
S
Water
frap Surge tank Air compressure
By pass
Dry gas meter —I—
Burmer
silicagel | Condenser |
Bongal }-jGorsiermer| GlidArc plasma CsHe
reactor cylinder
Fluke Thermocouple
data monitering
logger — system

Fig. 1. Schematic of the experiment set up.
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Fig. 2. Intial operating characteristics of the reactor.
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Fig. 4. The effect of the various S/C ratio.
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Fig. 3. The effect of the various S/C ratio. (a) Concentration of reformed gas (b) Yield, selectivity and conversion rate.
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