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Fg.1 Schematic of PEMFC sructure
1) anodeplate, 2 6) gasket , 3 5) cur-

rent collector , 4 M & E assembly,
7) cathode plate
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HFC

(2)

Nafion117 i
4 mg/ cm?, ,
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Fg.2 Shematic diagram of PEM FC test station
1) hydrogen cylinder, 2 13) flow meter, 3 12)
tube fulled with slica- gd , 4 11) trgp, 5 10) hu
midifier , 6) cdl ,7 8 9) temperature controller ,
14) oxygen cylinder
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Fg.3 Cdl potentid vs. current dendty
! plots for PEMFC with different
) membrane
4 o) Ndion membrane, +) Ex-
change membrane made by
Shanghai Ingt. of Organic Chem,
' A) HFC

Tl = Tz = T2 =353 K, &=
1.5,§.=2.0, pa=0.4 Mpa,

p. =0.6 Mpa
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Fg.4 Cdl potentia vs. current dengty plots hav-

ing different diffuson layers

0) graphite carbon paper ,A) carbon paper

made in China, +) rolled carbon black pa

per

Tl = T = T02:353 K,E,a:]..S,
§&:.=2.0, pa=0.4 Mpa, p.=0.6 Mpa
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Fg.5 Cdl potentid vs. current dendty plots for dec
trode having different catayst contents
+) Pt 6 mg/cm?,A) Pt 4 mg/cm®, 0) Pt 2
mg/cm’, T = Tre = To2 =353 K&a=1.
5,£:=2.0, pa=0.4 Mpa, p.=0.6 Mpa
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10 %. ,
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b Tdd R ,
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Tab 1 Kinetic paranetersfor the eectrodes having different catdyst contents

/ mg-cm™? / MPa / E/V  b/V.dec ! R/Q-cm?
2 H/ O, 0.4/0.6 80 1.00 0.032 0.55
4 Hao/ Oz 0.4/0.6 80 1.05 0.040 0.40
6 Hao/ Op 0.4/0.6 80 1.06 0.036 0.42

b) N&ion
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Fig.6 Cdl potentid vs. current dendty plots for
eectrode having different N&fion contents
+) Nafion 0. 6 mg/cm?, A) Nafion 0. 9
mg/ cm® , 0) Nafion 0.3 mg/ cm?
T = Tz = Tor =353 K, &, =1.5,
£.=2.0, pa=0.4 Mpa, p.=0.6 Mpa
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Fig.7 Cdl potentid vs. current dendty plotsfor dec
trode having different PTFE contents
+) PTFE 10%,A) PTFE 15%, o) PTFE
5%, Tal = The = T2 =353 K,§,=1.5,
£:.=2.0, p,=0.4 Mpa, p.=0.6 Mpa
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Fg.8 Humidity vs. cdl current dendty plots Fig.9 Cdl potentid vs. current dendty plots for cel
A) graphite carbon paper, +) carbon paper with different temperature

madein China Eg =0.7 V, Te = 353 +) Tt =95 ,A) Tew=80 ,0) Ta
K,£2=1.5,§:=2.0, pa=0.4 Mpa, pc= =50 ,§£,=1.5,§.=2.0, p.=0.4 Mpa,
0.6 Mpa pc. =0.6 Mpa

: (95 )

2
Tab.2 Kinetic parametersfor the dectrodes with different cel tenperature

/ /MPa / Eo/ V WV-dec ! R/Q-cm?
50 Hal O, 0.4/0.6 50 1.000 0.42 0.52
80 Ho/ O, 0.4/0.6 80 1.020 0.46 0.48
95 Ho/ O, 0.4/0.6 95 1.012 0. 44 0.43
(3
10 3

10
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Fig.11 Current densty with different cathode flow

Fg.10 Cdl potentid vs. current dendty plots with
different gas pressure
+) pa=0.4Mpa, p.=0.6 Mpa,A) p,=
pc=0.3 Mpa, +) pa= pc=0.2 Mpa,A)
Pa= pc=0.1 Mpa, T = Trp = Top =353
K,§£a=1.5,§.=2.0

3

rates

+) carbon paper made in China,A) rolled
carbon black paper, Te = Tz = Toz =353
K,§2=1.5, pa= p.=0.4 Mpa

Tab.3 Kinetic parametersfor the dectrodes with different gas pressure

/ / MPa Eof V b/ V- dec ! R/Q - o
80 Ha/ O, 0.4/0.6 1.050 0.042 0.50
80 Ha/ O, 0.4/0.4 1.042 0.043 0.49
80 Ha/ O, 0.3/0.3 1.020 0.039 0.52
80 Ho/ O, 0.2/0.2 1.011 0.038 0.51
80 Ho/ O, 0.1/0.1 1.000 0.40 0.55
(4)
, , , 11
E C > 16 ) L]

(5)
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Study of Proton-exchange Membrane Fud Cels(PEM FC)

Ge Shanhai  Yi Baolian~ Xu Hongfen Han Ming Shao Zhigang
(Dalian Institute of Chemical Phycics, Chinese Academy of Science, Dalian 116023)

Abstract  The eectrode kinetic parameters for protorn-exchange membrane fuel cells
(PEMFC) were investigated by measuring the relationsof cell potentia and current density. An
experimental stack of PEM FC which can be operated at Eeg = 0.7V , | = 0. 55A/ cm? steadily is
presented , and the efects of electrode structure and operation conditions such as temperature,

pressure, humidification , flow rate on the performance of PEM FC are discussed.

Key words  Protorrexchange membrane, Fuel cells, Electrode
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