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14| A 5= o 2 Solid Polymer Electrolyte(¢]3} SPE)el] 8- 2] A]# 4] SPE A FZvf(o]s} AIFEo))E | £38}7
el el o gelshd B4, dr)siekd B4 12w & dalzed M A BAE Zabskdch 1 A #lA)
FEE SR, W dx|ge] Frlsich st el $UA FE 1L.0mol/Ly ) X|e] 71 wobx 3.56 mg/
cmo) AT ol 7} FAE EelEo] AT AT WFEohe) UF-UYTN 54 F2 AZ2RE AN A
71ekat A A7 Arbs S04 F2 1.0mol/Lel4] 284.92mC, 1356.752 71a¢ At A viEH A2 ol ztelxic). g
A, ATEe) AT Yso| B 2} WES AYY A3 AT DAge] BLEE 2] Fashs YA vA:

dl, 2|3kl 356 mg/em’, A T L Adem’, el 2% 25°CA of, 24U 3.0 vVellcl. wdl, 257} S2pd4E 2
2he rolx| o ghx]afe] 356 mg/em’, MEF W 1 Adem’® 3l 4] 50°C, 80°CY i, b7} 2.9V, 2.7 V-E vehiiglc}. o]d,
3 2= 1.0molLe]gict.

Abstract— SPE electrocatalysts were made by reducing agent penetrating method. Pt loading, morphological, and elec-
trochemical characteristics and cell voltage properties were investigated. The amount of Pt loading increased upto the reduc-
ing agent concentration of 1.0mol/L and then decreased. At that concentration, the amount of Pt loading was the most, 3.56
mg/cm’ and Pt layer was the thickest. The largest electricity and roughness factor from cyclic voltammogram were 284.92
mC and 1356.75 respectively at the reducing agent concentration 1.0 mol/L.. But surface area per unit weight of Pt was some-
what lower. As the amount of Pt loading increased, cell voltage became lower. At the amount of Pt loading 3.56 mg/em’,
currert density 1 A/cm’, and temperature 25°C it was the lowest, 3.0 V. As temperature increased, cell voltage became lower.
Cell voltages at 50°C, 80°C were 2.9V, 2.7V respectively under the condition of 3.56 mg/cm’, 1 A/cm’. It was at the reduc-
ing agent concentration 1.0 mol/L.
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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

Pretreated Membrane
Size:3. 5cm X 3. 5cm

!

Drying & Weighing I

T

v

Boiling in water l"( 1 h)

U

NaBH 4 S H2PtCls
solutionlE Plating (1 hl i Solutionl
T
Sodium icn removal {2 h)

in 0.5 mol/L H2S04 -

Rinsing in
distilled water

v

Drying & Weighing I

|--(2h)

Fig. 2. Flowchart of preparing SPE electrocatalyst.
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Fig. 3. Schematic diagram of internal resistance measuring equip-

ment.
1. SPE electrocatalyst 3. Test cell
2. Pt plate 4. LCR meter
7 o
Py ° :
9
SN o i NE—
ﬁjﬁﬂ
-

L

e~
U g_z
1

1

Fig. 4. Schematic diagram of cyclic voltammogram measuring equip-
ment.
1. Working electrode 6. Au
2. Counter electrode 7. Potentio-Galvano-Scan
3. Reference electrode 8. X-Y recorder
4. Luggin capillary 9. Argon tank
5. Nafion
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Fig. 5. Schematic diagram of SPE electrolysis unit cell.
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Fig. 6. Changes of Pt loading with reducing agent concentration.
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Fig. 7(A). SEM photographs of the surface of Pt-SPE with reducing
agent concentration.
NaBH,: (2) 0.1, (b) 0.3, (c) 0.5, (d) 0.7 mol/L
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Fig. 7(B). SEM photographs of the surface of Pt-SPE with reducing

agent concentration.
NaBH,: (a) 1.0, (b) 1.5, (¢) 2.0, (d) 3.0 mol/L
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Fig. 8(A). Pt concentration profile for the cross section of Pt-SPE.

NaBH,: (a) 0.1, (b) 0.3, (c) 0.5, (d) 0.7 mol/L
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Fig. 10(A). Cyclic voltammogram for Pt with reducing agent concen-
tration at 25°C, 0.5 mol/L. H,S0,(geometrical area: 1.0
cm’, scan rate: 10 mV/s).
NaBH,: (a) 0.1, () 3, (c) 0.5, (d) 0.7 mol/L

Fig. 10(B). Cyclic voltammogram for Pt with reducing agent concen-
tration at 25°C, 0.5 mol/L H,SO,(geometrical area: 1.0
cm’, scan rate: 10 mV/s).
NaBH,: (a) 1.0, (b) 1.5, (c) 2.0, (d) 3.0 mol/L
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Table 1. Amount of Pt loading, electricity, ronghness factor and sur-
face area per unit weight of Pt with reducing agent con-
centration

Reducing agent Pt loading Electricity Roughness  Surface

concentration(mol/L) (mg/cm’) (mC) factor  area(cm’/mg)
0.1 1.78 67.63 322.06 180.93
0.3 2.17 188.78 898.95 414.26
0.5 2.37 207.77 989.36 417.45
0.7 3.16 234.60 3117.15 353.53
1.0 3.56 284.92 1356.75 381.11
1.5 217 158.76 756.01 348.39
2.0 2.57 84.98 404.68 157.46
3.0 3.16 169.56 807.42 255.51
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.
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Fig. 13. Cell voltage-current density relation with reducing agent
concentration(Temperature: 25°C).
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Fig. 14. Cell voltage-current density relation with temperature(H,Pt-
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