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Purpose 
Electrochemical study of Pt/Carbon support catalyst for anode and cathode reactions of PEM Fuel Cell. 
Evaluate impact of different Pt/Carbon catalyst loading (50, 100 & 200 µg/𝑐𝑚2) on anode (Hydrogen 

Oxidation Reaction) and cathode (Oxygen Reduction Reaction) using Rotating Disk Electrode technique.  
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 The effect of Pt loadings and the increase in trend of HOR and ORR catalytic activity was studied using RDE analysis. 
 Observable increase in limiting current density with increased loading from 50 to 200 µg/cm2. 

 From literature review, it is well known that state of art Pt undergoes direct 4 e- pathway[1]. 

Loading (µg/𝑐𝑚2) 50 100 200 
Onset Potential (V vs. RHE) 0.0404 0.0406 0.0406 
Limiting jo (mA/𝑐𝑚2)@0.4V 1.49 2.13 2.7 

Loading (µg/𝑐𝑚2) 50 100 200 
Onset Potential (V vs. RHE) 0.989 0.998 1.004 

Limiting jo (mA/𝑐𝑚2)@0.4V -4.2 -4.37 -4.46 

E1/2 (V vs. RHE) 0.85 0.87 0.89 
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CV were recorded for different Pt loading in acidic medium 
with 50mV/s scan rate. Increase in catalyst loading increases 
the electrochemical capacitive features under Ar saturation 
electrolyte. 

- Intrinsic activity of Pt/C was observed by ECSA 
calculation using CO stripping method. 
- Pt sites were poisoned with CO adsorption by 
holding at 0.1V vs RHE and stripped of in Ar 
saturation. The CO adsorbed Pt sites indicates 
the electrochemical active surface area of 
various Pt loadings.  
- Increase in catalyst loading exhibits increased 
ECSA value which corroborates with the 
capacitive current observed from CV in Ar 
saturation. 
- Decrease in ECSA value was observed after 
ORR and HOR reactions reflects the blocking or 
losing of Pt active sites. 
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