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ABSTRACT

The membrane electrode assembly(MEA) was prepared by a nonequilibrium impregnation- reduction
(I-R) method. Nafion 117 and covalently cross-linked sulfonated polyetherether with tungsto- phosphoric acid

(CL-SPEEK/TPA30) prepared by our laboratory, were chosen as polymer electrolyte membrane(PEM).
Pt(NH3)4Cl,, RuCl; and reducing agent (NaBHs) were used as electrocatalytic materials.

Electrochemical activity surface area(ESA) and specific surface area(SSA) of Pt cathodic electrode
with Nafion 117 were 22.48 mzlg and 23.50 mz/g respectively under the condition of 0.8 M NaBH,. But

Pt electrode prepared by CL-SPEEK/TPA30 membrane exhibited higher ESA 23.46 m’/g than that of
Nafion 117. In case of Pt-Ru anodic electrode, the higher concentration of Ru was, the lower potential
of oxygen reduction and region of hydrogen desorption was, and Pt-Ru electrode using 10 mM RuCl;
showed best properties of SSA 34.09 m2/g with Nafion 117. In water electrolysis performance, the cell

voltage of Pt/PEM/Pt-Ru MEA with Nafion 117 showed cell property of 1.75 V at 1 A/em® and 80°C
On the same condition, the cell voltage with CL-SPEEK/TPA30 was the best of 1.73 V at 1 A/cm’.

KEY WORDS : PEM electrolysis(PEME, 182782 4= &), membrane electrode assembly(MEA, =
A= A %A, nonequilibrium impregnation-reduction method(H] ¥ 3 3Hd 2 9H), Pt-Ru

anodic electrode(Pt-Ru %7 =), cell voltage(Z27 %)
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Fig. 1 SEM images of Pt electrode prepared with various
NaBH, concentration.
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Fig. 2 Cyclic voltammograms of Pt electrocatalysts prepared
with various NaBH,4 concentration.
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Table 1 Amount of Pt loading, quantity of electricity, ESA
and roughness factor of Pt electrodes
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Nafion 117 SPEEK
/TPA30
NaBH4
concentration 0.3 0.5 0.8 1.0 0.8
(M)
Pt loading | o c ' o6 | 121 | 118 | 128
(mg/cm’)
Electricity

Quantity 11.68 | 29.92 | 57.13 | 55.44 67.50
(mC/cmz)

E%A 736 | 14.78 | 2248 | 22.37 25.11
(m/g)
Roughness
factor 55.61 | 142.48|272.05| 264.0 | 321.42
(cm’-Pt/cm’)
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Fig. 3 XRD pattern of Pt electrocatalyst
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Table 2 Particle size and SSA of Pt electrocatalysts prepared
with various NaBHs concentration

NaBH4 Mean particle 2
concentration(M) size(nm) SSA(m/g)
0.3 33.10 8.47
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0.8 12.80 21.85
1.0 12.42 22.57
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Fig. 4 Cyclic voltammograms of Pt-Ru electrocatalysts
prepared with various RuCl3 concentration
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Fig. 5 XRD patterns of Pt-Ru electrocatalysts prepared
various RuCl; concentration
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Table 3 Lattice consant, surface area and atomic ratio of Pt
and Pt-Ru electrocatalysts prepared with various RuCl;
concentration

Me'an SSA Lattice
Electrode particle 2 constant
size(nm) (m7g) (nm)
Pts 12.8 21.85 0.25
PtsRus 12.8 22.59 0.2496
PtsRus 12.7 23.07 0.2495
PtsRug 11.6 25.77 0.2484
PtsRuyo 8.8 34.09 0.2479
PtsRuy3 8.8 34.1 0.2479
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Fig. 6 Cell voltage-current density relation of Pt/PEM/Pt-Ru
MEA prepared with various RuCls concentration
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