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ABSTRACT

Process conditions for MEA fabrications have significant effects on properties and performance of the

MEAs for PEMFCs. In this study, effects of additives o

n the surface properties of the MEA was investigated

to improve homogeneity of the coated catalyst layer. Another parameter that affects on characteristics of the

MEAs is hot-pressing condition. Hot pressing condition
method.

was optimized by using DOE (design of experiment)
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1. Blending PtC
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8. Assembled MEA 7 Releasing substrates

Fig. 1 Process of MEA fabrication.
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Table 1 Design of matrix

Pressure Temp. Glycerol
Level 1 4 ton 140C O
Level 2 6 ton 120 x

%
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Ex 2 4 ton 140C x
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Pressure Temp. i@0.6V
(ton) (C) Glycerol 1 Adenr?)

DOE 1 4 120 O 610

DOE 2 4 140 % 705

DOE3 | 6 120 < | 710

DOE4 | 6 140 O 780

R

Fig. 2 Surface morphology of the MEAs (a) with and (b)
without the additive.
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Table 3 Anova analysis of DOE; analysis of variance for 0.6 V
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Table 5 Correlations: Pressure, Temperature, Current density @ 0.8, 0.6, and 0.4, cathode Pt loading, cathode transfer yield, anode

Pt loading
Pressure Temp. i@0.8V i@0.6V i@0.4V | Ca.Pt loading | Ca.trasfer yield | An.Pt loading
Temp. (1)
0.705 0.705
008V 0.295 0.295
. 0.724 0.682 0.999
0.6V 0276 0318 0.001
04V 0.56 0.821 0.982 0977
’ 0.44 0.179 0.018 0.023
CaPt loadin 0.316 0.947 0.895 0.881 0.961
: S 1 0684 0.053 0.105 0.119 0.039
. -0.121 0.817 0.535 0.528 0.666 0.771
Catrasfer yield | 79 0.183 0.465 0.472 0.334 0.229
APt loadin 0.638 0.71 0.973 0.977 0.973 0.892 0.671
) s 0.362 0.29 0.027 0.023 0.027 0.108 0.329
Antrasfer vield 0.453 0.818 0.923 0.922 0.965 0.94 0.814 0.975
’ Y 0.547 0.182 0.077 0.078 0.035 0.06 0.186 0.025
Cell content; person correlation
p-value
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Table 6 Ohmic and charge transfer resistance obtained from w22 glo , Fol2 ZAANME 1400C, 6ton 2
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