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Abstract

The studies on integrated operation of fuel cell with fuel processor are very essential prior to its commercialization.
In this study, Polymer Electrolyte Membrane Fuel Cell (PEMFC) was operated with a fuel processor, which is mainly
composed of two parts, methanol steam reforming reaction and preferential oxidation (PROX). In fuel processor, ICI
33-5 (CuO 50%, ZnO 33%, Al,O; 8%, BET surface area: 66 m*g™") catalyst and CuO-CeO, catalyst were used for
methanol steam reforming, preferential oxidation (PROX) respectively. PEMFC was operated by hydrogen fuel gener-
ated from fuel processor. The resulting gas from PROX reactor is used to operate PEMFC equipped with our prepared
anode and cathode catalyst. PtRu/C catalyst gives more tolerance to CO.

Keywords : Methanol steam reformer, Polymer electrolyte membrane fuel cell (PEMFC), Membrane electrode assem-

bly (MEA), Preferential oxidation (PROX)
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2.1. MEA (Membrane Electrode Assembly)AZ

2.1.1. vl slurry Az
20% Pt/C, 20% Pt-Ru/C, 20% PtCoCr/CZ1l o] Isopropyl
alcohol?} S5 E@oto] 2AHEAE wEAUT 1 ¥
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Nafion solution (5 wt%, Aldrich, Chemical Co. IncyS Zvij2}
30 wt% 2] H|Z &3tslal, o] TS 2SR wHkS
HHEste] Full Sefe]2 ThEdlt).

2.1.2. Asi =e] A2

A v Zegell B7F 80°CelA 22413 AAH B E B3
oh 21 5 FANIE 10 wi%] TSR §-9loflA] 80°CellA]
IA1ZE 30 B2t AE)ste] B AlASI o] & T
0.5 M 3k =g-elA] el A-g 8o°cellA] 2413t A 2lste] A
a2 el -SONaZ -SOHE 2 gksto] it} o]dA A
¥ Aefd 9-g FiHaro] Basto] ARSIt

2.1.3. MEA (2F54840)2] #l=

2= A $hA)(Membrane Electrode Assembly)i= 20% Pt-
Ru/C%} 20% PY/CE 217} Anode®l AHE-3131 1, 20% Pt/CoCr/
C9} 20% PYCE Cathode FvllE ARESIAITE &2 AFofA =
FulE s Aarol] 24 spraysto] THE catalyst coating
method (CCM)S ARE-3}AT). T3 Nafion 1129} Nafion 115
& Hgamao] WS oleslo] A slo] SujE el
of MEAZ AZ3Hch

22 AE7)%e] dAeH

22.1. 7§A7] =19 =1h)

2 Aol A= fuel processor=FEH ¥ NATIAE o]
4-3lo] PEMFCS} QA0S AAskgl o, Aqe) AHg-H
wlehg |23} A ABHPROX) HHEEAIE 242} 1721} 1/
4" 2"l A RIS o] gate] AlAkS siSiTh S e}
WA AbsEE FllE 2dE-SuQl 1C133-5 (CuO 50%, ZnO
33%, Al,05 8%, BET surface area: 66 m’g ") Zl £} 20% Cuo-
Ce0, Z|E 200°C, H, #7004 3FLato] AL-g-3H3iTh
PROX 1|7 AFR-3F 20% CuO-CeOr= 3O 7 2| %31%]
=3

2.2.2. Methanol steam reforming reaction

Heke /)dS S8 aaEs die SFrs vekes 2:1
o] EHE el ARSIt £ dEe ARA H2E
o]€-3t] 0.08 mI/mine] FH o2 WEE7|to R S8 Huy 5
ATt HlgkE AR= WES7] QoA 250°C~280°CeNA] 71814
%1 5 1CI 33-5 ZFuj 9} Nhg-}e] eane} FA7IAE ASITh 7N
A7kA0) BAL kA 7ubE 7183 (ACME6000, A¥1717])

g olgsio] ¥42 v,

2.2.3. F-52] Ak} Wh-S-(Preferential oxidation reaction)
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Fig. 1. Effect of polymer electrolyte membrane on PEMFC
(Cell temp.: 80°C, Flow rate : stoichiometry H,:0, : 1.5:2.0).
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Fig. 2. Impedance of polymer electrolyte membrane on PEMFC
(Cell temp.: 80°C, Flow rate : stoichiometry H,:0, : 1.5:2.0).
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Fig. 3. The effect of water content in methanol reforming.
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Fig. 4. The effect of water content in PrOx reaction.



306 Jung-hyun Lee et al. / Carbon Letters Vol. 9, No. 4 (2008) 303-307

500

500

400

300

CO (PPM)

200

100

Fig. 5. The effect of A on PROX system (Reaction temp.:
250°C, A=2 x 0,/CO).
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Fig. 6. The Performance of PEMFC fueled by methanol steam

reforming process (Cell temp.: 80°C, Flow rate : stoichiometry
H,:0, : 1.5:2.0).
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