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Abstract

This research aims to enhance the efficiency of Pt/C catalysts due to the limited availability and high
cost of platinum in contemporary fuel cell catalysts. Nano-sized platinum particles were distributed
onto a carbon-based support via the polyol process, utilizing the metal precursor H,PtCls:6H,0.
Key parameters such as pH, temperature, and RPM were carefully regulated. The findings revealed
variations in the particle size, distribution, and dispersion of nano-sized Pt particles, influenced
by temperature and pH. Following sodium hydroxide treatment, heat treatment procedures were
systematically executed at diverse temperatures, specifically 120, 140, and 160 T. Notably, the thermal
treatment at 140 C facilitated the production of Pt/C catalysts characterized by the smallest platinum
particle size, measuring at 1.49 nm. Comparative evaluations between the commercially available Pt/C
catalysts and those synthesized in this study were meticulously conducted through cyclic voltammetry,
X-ray diffraction (XRD), and field-emission scanning electron microscopy-energy dispersive X-ray
spectroscopy (FE-SEM EDS) methodologies. The catalyst synthesized at 160 € demonstrated superior
electrochemical performance; however, it is imperative to underscore the necessity for further
optimization studies to refine its efficacy.
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Fig.1. Schematic of a fuel cell operation and a nanostructure of a Pt/C catalyst.
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Fig. 2. Synthesis process of nano—Pt precipitations on a carbon black support.
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Fig. 3. XRD patterns of 20 wt% Pt/C catalysts after heat
treatment at a) commercial, b) 120 °C, c) 140 °C, and d)
160 °C.
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Table. 1. Average Pt particle sizes of commercial Pt/C,
and 20 wt% Pt/C catalysts heat-treated at 120, 140, and
160°C, which was calculated by Scherrer formula with
X-ray diffraction results.
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Fig. 4. FESEM images of 20 wt% Pt/C
catalysts heat treated at (a) 120 °C, (b) 140 C,
and (c) 160 C.

Fig. 5. (@) A FESEM image and EDS images of a 20 wt%
Pt/C catalyst heat treated at 160 °C for (b) carbon element,
(c) oxygen element, and (d) platinum element.
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Fig. 6. Cyclic voltammetry results after 500 cycles for (a) commercial Pt/C, and
Pt/C catalysts of this work heat treated at (b) 120 °C, (c) 140 °C, and(d) 160° °C.
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