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Abstract-SPE-composites which was prepared with impregnation-reduction method for hydroen
production were investigated with morphological and electrochemical analysis. As Pt
reagent’s concentration increased, Pt loadings increased. However, reductant’s concentration
had a little effect on Pt loadings. By the morphological analysis, it was found that Pt was
deposited inside of SPE. Furthermore, with electrochemical analysis, we found that Pt loa-
ding, electricity, roughness factor and active surface area were 2.05 mg/cmz, 14.20 mC, 21.55,
1051 cmz/mg respectively at reducing agent concentration 0.05 mol/L. Therefore, we found
the deposited Pt inside of SPE would give an effect on electrical characteristics of
SPE-composites.
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Fig. 1. The cell used to fabricate Pt-Nafion
composite.

Pretreated Membrane
Size : 3cm x 3 cm

Boiling in 0.5 mol/L NaCl

Soaking in distilled water

Impregnation(2, 24 h)

Reduction(1 h)

Soaking in 0.5 mol/L HzSO4

Rinsing in distilled water

Drying

Weighing

Fig. 2. Procedure ti prepare Pt electrode by
impregnation-reduction method.
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l.working electrode 8.Au

2.counter electrode 7.Potentio-Galvano-Scan
3.reference electrode  B.X-Y recorder

4.Luggin Capillary 9.Argon tank

5.Nafion

Fig. 3. The schematic diagram of the cell in the
electrochemical measurements.
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Fig. 4. Pt loadings-reducing agent concentration
relation with Pt concentration
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(a) 0.01 mol/L

(c) 0.1 mol/L

(d) 0.5 mol/L

Fig. 5. SEM of the surface of Pt layer plated to the membrane
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(a) (b)

Fig. 6. TEM of the cross section TEM Pt electrodes.
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Fig. 7. Pt concentration profile for composites prepared Wwith impregnation-reduction method.
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Fig. 8. Cycilic voltammogram for Pt prepared with impregnation-reduction method at 25C,
0.5 mol/L. H,SO. (scan rate : 20 mV/s, geometrical area : 3.14cd)
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Table 1. Amount of Pt loading, electricity,
roughness factor and active surface
area with reducing agent concentration
by impregnation-reduction method

Reducing Active
agent Amount. of Electricity | Roughne | surface
. Pt loading
concentration (mg/cm’) (mC) (ss factor| area
(mol/L) {cm’/mg)
001 1.74 1254 19.01 1093
0.05 2.05 14.20 2155 1051
01 220 731 11.08 5.03
05 211 731 11.08 525

o9 4 F& Wz WHo YA FE 01
mol/Le 05 mol/Le 44 &3 ¥z WART
2 g B 4 lov ojz¥yH 7@ 371%%
Ad7] AAE BAA SE7 2eWe @ol o
2 Ag & 4 Yok WP FARTE RL

& AFED Hge A7 Age 58 HAF
age AL BHT oj& W £E7} Mgt
Ae RelFE Aol o|2RH £4 FF ¥
39 W ATk AL W £E7 WagE
Rolets T 4 Youz WHo 4% A%
ol S4d Aol & 4 ANP. BAA ¥
Bl g8 AF-HGERDE 49 F3 9
29 WAHo) WA FLL B £ 3Ed o2rH
FA-BAYl o8 Az A3 AreR
Aol WolxE Ag ¢ 4+ A =@, A
F-HYEERE T FEE Table 19 e
A},

sagatol dojus HEe WAoZEH, W
Mol AW SUAAL 5 WY FAZREH
A3 5o FANNLE RAFH EP
Table 1MAY WHe2EE 78 A7FH

7
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Ay QAR AxE AF4 H¥& ¥
g 4 gk, AT ERAAY AAY] ARAE 6
~ 22 A%, AV|FL 20 ~ 70 mCo2 433
we gt vehdigied, ol #dA FHAYHY
vEstdrE A7l AAE 20 ~ 60 W, A7)
Fe 10 ~ 20 9 A= ze}rt AUH. EF,
g EARE U4 TP AH7 #A-
o] u8 30 v A=Y Fe)7} vpepytni®
ol}& Aol7t Al AL WFY @A HH
7t 27 i dojd Aoz Ay, #4
-39 o8 BAE 93 dlAe B
A B2 Ao gAdE RAAY dEE % RF
o At AFEFule] g F¥E F= 9
9 guEweze @x7t A9 dojubA ol
B AxAo] HolAA gk ol2AH =
o gAE YFoze AYY AF FFE 3
A £ Aoz Ardo

4 4 =

& AL 9% SPE & AVEHE 93 A
Z2g¢ FI-BU¥oz Axso AF9 ez
A EY, A73ed 54 B3o g&F L
AL 4. Az 9F AFL 9@F A4y
FE7} F7kge e @XFo] S oy #
HAe Bxd dgaAs & 9P gen, ¥
Bad BHogiE WFe 27t & JEZFd
A dol &S HAdx, AR dYezy
g g4 F= 005 mol/LAA WF FXF A
71, AAY) Az F A0 BAHLE 47 205
mg/cm?, 1420 mC, 21.55, 1051 cm”/mgel 9t}
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