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Polymer electrolyte membrane fuel cells (PEMFC) are on the 

cliff to be widely commercialized. However , cost and 

performance issues hinders their spread utilization [1]. 

Electrospinning has proven to be a handy tool to fabricate 

PEMFC electrode with enhanced performance. On one side, 

it provides exposes platinum to the surface increasing their 

utilization. On another, it provides the required porositiy for 

the facile inward diffusion of gas reactants and the outward 

expulsion of water [2]. In this sense, PVDF and its 

copolymers emerged as promising carrier polymer due to 

their hydrophobic character serving in better preventing 

electrode flooding [3]. In addition to its porous structure, 

P(VDF-TrFE) has proven to retain water which is thought to 

help maintain enough water for an optimum PEMFC 

performance without leading to flooding [4]. 

 

Furthermore, Nafion® free electrodes have been under 

invesigation. This is due to its high cost and unsatisfactory 

performance at low relative humidity. For this reason, 

Sulfonated silica (S-SiO2) is thought to be a promising  

ceramic-based candidate to substitute Nafion® [5]. 

 

Figure 1.a) SEM and b)TEM images  P(VDF-TrFE)-based 

Pt/C/S-SiO2 electrospun fibrous material  

 

In the current work, PVDF and P(VDF-TrFE) carrier- based 

fibrous materials containing Pt/C and S-SiO2 were fabricated 

using electrospinning. The electrospun fibrous material 

(Figure 1) have shown adequate and continuous distribution 

of both Pt/C and S-SiO2 particles along the carrier polymer  

fiber. This is of siginicant importance to ensure a continuous 

conduction of protons and electrons throughout the electrode 

leading to enhanced performance. 

 

 

 

 

 

Figure 2. Polarization curve of P(VDF-TrFE)-carrier-based 

Pt/C/S-SiO2 MEA containing cathode 

 

The fibous electrodes of different S-SiO2 loadings were 

assembled in an MEA against a sprayed electrode. 

Polarization curves at both fully and partially  humidified 

conditions were collected. The results were complimented by 

performing electrochemical Impedance spectroscopy (EIS). 

The electrode with the highest S-SiO2 loading recorded  

418.77 mW/cm2 maximum power output which is 

siginificantly higher than that of the brushed electrode. 

Furthermore,  TrFE-based electrodes have shown better 

performance at lower humidity levels.  
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