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Abstract— We were prepared SPE-composites -vith reductant penetrating method and impregnation-reduction method.
And its characteristic properties were investigated by morphological analysis, electrochemical experiment and water clec-
trolysis. As a result of the morphological analysis, Pt of SPE-composites prepared by reductant penetrating and impregnation-
reduction method was deposited outward, inward respectively. From the electrochemical experiment, reductant penetrating
method is better than impregnation-reduction method. As a result of water electrolysis, we confirmed that reductant pene-
trating method is better.
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Fig. 1. The cell used to fabricate Pt-Nafion composite.
1. SPE 3. Circulating pump
2. Teflon gasket tape 4. Solution container
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Fig. 2. Procedure to prepare Pt electrode by reductant penetrating
method.
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Pretreated Membrane
Size 3 em X 3 cm

I] Boiling in 0.5 mol/L NaCl I

I] Soaking in distilled water

ﬂ Impregnation(2 h, 24 h)

|] Reduction(1 h)

Ii Soaking in 0.5 mol/I. HzSO4
" Rinsing in distilled water
[i Drying

“ Weighing

Fig. 3. Procedure to prepare Pt electrode by impregnation-reduc-
tion method.
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Fig. 4. The schematic diagram of the cell in the electrochemical

measurements.

1. Working electrode 6. Au

2. Counter electrode 7. Potentio-Galvano-Scan
3. Reference electrode & X-Y recorder

4. Luggin capillary 9. Argon tank
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Fig. 5. The schematic diagram of SPE water electrolyzer.

1. Electrolysis unit cell 7. Circulating pump
2. Heater 8. Water bath

3. Potentio-Galvanostat 9. Water reservoir

4. Temperature control unit 10, Gas vol. integrater
5. Flow meter 1. P.C.

6. Valve
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Fig. 8. SEM of the surface of Pt layer plated to the membrane by
reductant penetrating method.
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Fig. 9. SEM of the surface of Pt layer plated to the membrane by

impregnation-reduction method.
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Fig. 10. TEM of the cross section of Pt electrodes.
(a) Reductant penctrating method. (b) Impregnation-reduction
method.
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Table 1. Amount of deposited Pt, electricity, roughness factor and
active surface area with reducing agent concentration by
reductant penetrating method

Reducing agent  Amount of . Active
. . Electricity Roughness
concentration  deposited Pt : surface area
. (mQC) factor )
(molL) (mg/em’) (cm™/mg)
0.1 1.78 67.63 322.06 180.93
(1.3 2.17 188.78 898.95 414.26
0.5 237 207.77 989.36 417.45
0.7 316 234.60 1117.15 353.53
1.0 3.56 284.92 1356.75 381.11
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Table 2. Amount of deposited Pt, electricity, roughness factor and
active surface area with reducing agent concentration by
impregnation-reductant method

Reducing agent Amount of . Active
. . Electricity Roughness
concentration  deposited Pt c fp‘t surface area
(mol/L) (mg/em’) (mC) actor (cm’/mg)
0.01 1.74 12.54 19.01 10.93
0.05 2.05 14.20 21.55 10.51
0.1 2.20 7.31 11.08 5.03
0.5 2.11 7.31 11.08 5.28
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Fig. 14. Cell voltage-current density relation for Pt preparcd with
impregnation-reduction method.
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Fig. 15. Cell voltage-current density relation for Pt prepared with
reductant penetrating method.
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