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ABSTRACT

This study investigates the preparation of catalysts for the methanol oxidation reaction (MOR) by synthesizing polypyrrole (Ppy) mixed with copper (Cu), nickel (Ni),
and a combination of both copper and nickel (Cu-Ni) on carbon black (CB) as a support material to enhance the electrodeposited Pt catalyst's ability. The catalysts
were prepared as follows: platinum on carbon black with polypyrrole mixed with copper (CB/Cu-Ppy/Pt), platinum on carbon black with polypyrrole mixed with
nickel (CB/Ni-Ppy/Pt), and platinum on carbon black with polypyrrole mixed with copper and nickel (CB/Cu-Ppy-Ni/Pt). Electrochemical analysis using cyclic
voltammetry (CV) and chronoamperometry (CA) revealed that the CB/Cu-Ppy/Pt catalyst exhibited the highest current density for methanol oxidation (2.01 mA-cm-2)
and a forward-to-backward current ratio (If/Ib) of 3.85. These results suggest that the CB/Cu-Ppy/Pt catalyst is effective in promoting methanol oxidation and
facilitating the oxidation of poisoning infermediates. However, it does not significantly enhance the stability of the MOR.

INTRODUCTION

A direct methanol fuel cell (DMFC) consists of several key components:

1.Anode: Where methanol (CHzOH) is oxidized, releasing electrons and protons. The
methanol is typically mixed with water to facilitate the reaction.

2.Cathode: Where oxygen (from the air) is reduced, combining with electrons from
the external circuit and protons that pass through the electrolyte to form water (H,0).
3.Electrolyte: A proton-conducting membrane, typically made of materials like
Nafion, that allows the protons generated at the anode to travel to the cathode while
preventing the mixing of methanol and oxygen.
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Fig.1. Scheme of a Direct methanol fuel cell (DMFC)
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Anode: CH-OH + H,O — CO, + 6H* + 6e-
Cathode: 3/2 O, + 6H* + 6e- — 3H,0
Overa”: CH3OH + Hzo + 3/202 —> C02+3H20

OBJECTIVES

* To improve the efficiency of the platinum catalyst and carbon black to
enhance performance.

* To compare the performance of different synthesized catalysts in catalyzing
the oxidation reaction of methanol.

* To compare the stability of different types of catalysts.

METHODOLOGY
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RESULTS AND DISCUSSIONS

Determination of electrochemical active surface area (ECSA) by CVs
Table.1. Q, and ECSA of catalysts in 0.5 M KOH solution
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Fig.2. CVs of CB/Pt, CB/Cu-Ppy/Pt, CB/Ni-Ppy/Pt, CB/Cu-Ppy-Ni/Pt electrocatalyst were analyzed in 0.5M KOH
by the potential range of -0.9V to 0.2V at scan rate of. 50 mVs-!
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Fig.3. CVs of electrocatalyst were analyzed in
0.5M methanol + 0.5M KOH by the potential range
of -0.9V to 0.2V at scan rate of. 50 mVs’!

Fig.4. Chronoamperograms of selected catalysts at E, .,
for 3600s in 0.5 M KOH + 0.5 M methanol solution

Table.2. The electrical measurements of catalysts conducted in an electrolyte of 0.5 M KOH with 0.5 M MeOH

e Anodic scan Cathodic scan
onset
catalyst (V) ] 3 N E, /1y,
(mA cm-2) (V) (mA cm-2) (V)

CB/Pt -0.54 1.270 -0.250 0.267 -0.310 4756
CB/Cu-Ppy/Pt -0.51 2.007 -0.250 0.520 -0.310 3.855
CB/Ni-Ppy/Pt -0.56 0.389 -0.280 0.015 -0.350 24930

CB/ -0.51 1.475 -0.260 0.329 -0.320 4.474
Cu-PpyNi/Pt ' ' ' ' ' '

A catalyst, consisting of a carbon support and metal as the main catalytic
component, was prepared by modifying CB with Ppy and incorporating two
metals, Cu and Ni, to support Pt. Electrochemical measurements of the
methanol oxidation reaction revealed that the CB/Cu-Ppy/Pt catalyst exhibited
high electrochemical activity. However, the CB/Cu-Ppy/Pt catalyst still suffers
from low stability compared to the CB/Pt catalyst.
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