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Proton exchange membrane fuel cells (PEMFCs) 
have been investigated for useful power source of electric 
vehicles because of their high power density and fast startup. 
However, PEMFCs have many issues for commercialization 
such as low oxygen reduction reaction (ORR) activity and 
unsatisfactory durability of Pt catalysts. Therefore, a study on 
changes in ORR kinetics during long-term operation of 
catalysts will be very significant for the development of Pt 
catalysts.  

Hence, we synthesized a series (4 types) of ordered 
mesoporous carbon (OMC) using ordered mesoporous silica 
as a template and the corresponding OMC-supported Pt 
catalysts (Pt/OMC) were synthesized finally. Then, their 
physicochemical properties were confirmed by using various 
analytic techniques such as SEM, TEM, BET, XRD and so on. 

For electrochemical characterizations, a rotating disk 
electrode system was adopted with an Ag/AgCl reference 
electrode and a Pt counter electrode in 0.1M HClO4 electrolyte. 
An accelerated durability test (ADT) where cyclic 
voltammetry with purging oxygen gas in the potential range of 
0.6 – 1.1 V versus reversible hydrogen electrode (RHE) was 
conducted at a scan rate of 50 mV s-1 for 1000 cycles was used 
for simulating long-term operation of cathode catalysts. ORR 
activity was measured by linear sweep voltammetry from 1.1 
to 0.3 V at a scan rate of 10 mV s-1 and the ORR activity 
before and after the ADT was compared to evaluate the 
degradation of Pt catalysts. 

Fig. 1 shows representative TEM images of OMC 
and Pt/OMC. In this case, the OMC has a structure where 
carbon nanorods of which surface area is larger than 1000 m2 
g-1 are connected to each other. The Pt/OMC has a Pt particle 
size around 3 nm. Fig. 2 shows a change in cyclic 
voltammogram of Pt/OMC before and after the ADT. The 
electrochemical surface area (ECSA) of Pt nanoparticles, 
which can be evaluated by measuring an area of hydrogen 
adsorption/desorption peak, is much reduced after the ADT. In 
addition to the change in ECSA of Pt, a change in ORR 
activity was also measured. Changes in ECSA and ORR 
activity depending on the structure and properties of OMC 
will be analyzed in conjunction with morphology change and 
compared with a commercial Pt/C. 
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Fig. 1. TEM images of (a) OMC support and (b) Pt/OMC. 
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 Fig. 2. Comparison of cyclic voltammograms of Pt/OMC 
before and after the ADT. 
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