parameters used in fitting the model (Eq. 1) with the experiments for all membranes
are presented in Table 1-3. The conductivity and power of membrane strongly depend
by temperature. Conductivity and power increase with temperature as shows in Table
1-3 and Figure. 2 (a-b) below.

Table I Optimization parameter of membrane performance and hydrogen crossover
at temperature 90°C and at 40% RH

Membrane E, b R y(mV) Yo Pon o
(mv) (mV) (Qem’) (=001) mAcm-2 (way) S em’!
1
N112 895.40 43.40 6.01 - 150.60 31.4 0.5 1.16
NSIOW 8§90.91 35.59 2.79 13554 42.7 0.86 2.51
NSI5W 935.87 18.40 2.45 30.00 88.6 2.66 2.85
NS20W 912.49 16.55 3.01 49.66 69.5 1.81 2:32

Table 2 Optimization parameter of membrane performance and hydrogen crossover
at temperature 80°C and at 40% RH

Membrane Eo b R viml) L) P 5
(mby  (mV) (Qem’) (z=001) (mdem (way (Scm)
%) g
N112 80042 4461 4.56 100.51 33.90  0.55 1.53
NSIOW  803.85 4099 290 107.10 39.80 0.73 2.41
NSI5W 81586 3099 285 55.10 S45° EIe. 257
NS20W 80097 3743 3.3l 125.00 224 017 2

Table 3 Optimization parameter of membrane performance and hydrogen crossover
at temperature 60°C and at 40% RH

Membrane Eo b R ¥ Emaks Pt a
mV) (mV) (Qcm’) (5=001) (mAcm?) (wa) Scm’
10°

N112 80042 55.03 4.21 70.99 375 (0.34) 0.65 1.66
NSI10W  805.72 4840 3.0l 40.98 009 9.37) - 113 232
NSI5W  806.05 49.74 3.15 45.10 51.6 (0.39) 1.02 222
NS20W  802.61 5134 3.35 48.90 42.7 (0.34) 0.73 2.09

In comparing the current density, resistivity, Tafel slope, proton conductivity
and Pna of the cell, the order of performance of the composite membranes at 90 °C
and 40% RH, starting from the best to worst is as follows: NS15W, NS20W, NS10W,
NS15, N112. This trend can clearly be rationalized by considering the physico-
chemical and electrochemical properties of the membrane as indicated in the SEM,
TEM, WUR and UV-VIS analysis (Mahreni et al. 2008). The low water uptake rate
observed with NS20W when compared to that of NS15W is perhaps due to the fact
that the particle sizes of SiO, and PWA are bigger than that of the ionic cluster, such
that the inorganic particles were adsorbed on the outer surface of the cluster.
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