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Electrochemical Catalysts Test for Nano Pt Particles on Carbon Support
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Abstract: Nano Pt particles were dispersed on carbon-based supports by a polyol process for a catalyst application in a polymer

electrolyte fuel cell. We tried to optimize the effect of pH on the electrostatic forces between the support and the Pt colloids. We

investigated the relationship among the surface charges on the carbon support, the solution pH, and the concentration of a

glycolate, and the Pt particle size. The produced catalyst with nano Pt particles on the support was evaluated by the long-term

cyclic voltammetry (CV) performance test and compared with the results from a commercial catalyst. Our experimental results

reveal that the pH-control can modify the particle size distribution and the dispersion of the nano Pt particles. This resulted in a

cost-effective method for the synthesis of highly Pt loaded Pt/C catalysts for fuel cells better than a commercial catalyst system.
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Fig. 1. Schematic illustration of Pt/C catalyst for fuelcell.
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Fig. 2. Thermo gravimetry analysis (TGA) graph of this work Pt/C
catalyst and commercial Pt/C catalyst.

Table 1. Calculated weight percent of platinum and carbon from TGA

data.
Platinum Carbon Total
(Wt%) (Wt%) (Wt%)
This work Pt/C 33 wt% 65 wt% 100 wt%
Commercial Pt/C 65 wt% 35 wt% 100 wt%
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Fig. 3. X-ray diffraction (XRD) graph of carbon black (vulcan XC-
72R), this work Pt/C and commercial Pt/C.

Table 2. Pt particle size of commercial Pt/C and this work Pt/C
caculated in sceherrer fomula from X-ray diffraction data.

Pt Pt Pt Pt

A
(111)  (200) (220) 311y VereEe
ial
Commercial 5 1 m 3.06nm 4.03nm 399nm  3.58 nm
PYC
This work
PUC 3.84nm 2.66nm 4.16 nm 3.16 nm 3.45nm

Fig. 4. Field emission scanning electron microscope (Fe-sem) images
of (a) commercial Pt/C, (b) this work Pt/C, and eds mapping images
of (c) commercial Pt/C, and (d) this work Pt/C.
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Fig. 5. Short term (300 cycle) cyclic voltammetry of (a) commercial
Pt/C catalysts and (b) this work Pt/C catalysts obtained in HC1O4
saturated Na.



168

w
o

—s— Commercial Pt/C
—e— Thiswork Pt/C

n
@

»n
o
T

n
-
T

\

ECSA (mmg_)
N
nN
T

N
o
T

" L " L i ] i ] i 1 i
100 150 200 250 300
Cycle

-
(-]
T

Fig. 6. Electrochemical surface area (ECSA) of commercial Pt/C and
this work Pt/C caculated in short term CV data.
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Fig. 7. Long term (6,000 cycle) cyclic voltammetry of (a) commercial
Pt/C catalysts and (b) this work Pt/C catalysts obtained in HCIO4
saturated No.
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Fig. 8. Electrochemical surface area (ECSA) of commercial Pt/C and
this work Pt/C caculated in long term CV data.
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