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Abstract— Pt-SPE composite using the Nafion 117 membrane as a solid polymer electrolyte(SPE) were prepared by
counter current method. H,PtCl; and NaBH, were used as the electrode material and reducing agent, respectively. For ad-
ditional improvement of adhesion property between the membrane and electrocatalyst, we etched surface of the Nafion 117
membranes with jon beam by oxygen gas prior to platinum plating. Ion doses were varied from 5X 10" to 1 10" ions/em?,
ion beam energy was 1keV and amount of blowing oxygen gas was 8 sccm(ml/min). After surface treatment, we fabricated
Pt-SPE composite. Surface morphology of the prepared Pt-SPE composite was examined with a SEM(scanning electron mi-
croscope) and their electrochemical property of Pt-SPE composite was characterized by cyclic voltammetry and a.c. imped-
ance analysis. Surface treatment showed improvement of adhesive property and reduced contact resistance between the mem-
brane and electrocatalyst. In water electrolysis performance using galvanostatic method, the cell voltage decreased as the ion
doses increased. For non treated Pt-SPE composite, the cell voltage showed 3.0V at a current density 1 A/em® and 25 °C. At
ion dose.s of 1x 10" ions/cm’, the cell voltage of treated Pt-SPE composite with oxygen jon beam showed a minimal value
of 2.8 V.

Key words: Pt-SPE Composite, Solid Polymer Electrolyte(SPE), fon Beam, Surface Treatment, Water Electrolysis, Cyclic
Voltammetry, A.C. Impedance Spectroscopy
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Fig. 1. The cell used to fabricate Pt-SPE composite by counter-cur-
rent diffusion.
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Fig. 2. The Pt loading as a function of O; ion doses.

(c) 5x10° 0,+0; (d) 1x10" 0,+0;
Fig. 3. SEM of surface roughening of SPE according to O; ion doses.
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(a) non treatment

(c) 5x10° 0,+0; (d) 1x10” 0+0;

Fig. 4. SEM of surface of Pt-SPE composite according to O; ion doses
(25 °C, H,PtCl; 5mM, NaBH, ; 1 M).
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Fig. 5. Cyclic voltammograms for Pt-SPE composite vs. O} ion doses
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Fig. 7. Active specific surface area vs. O; ion doses for Pt-SPE com-
Pposite.
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