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Abstract

Proton exchange membrane fuel cells (PEMFCs) are a promising clean energy solution, but their widespread adoption 1s hindered by limitations in the proton
exchange membrane (PEM) component. Conventional PEMs exhibit mechanical fragility, restricted proton conductivity, and vulnerability to chemical
degradation. This study presents the development and integration of a novel reinforced conductive membrane to overcome these challenges. The reinforced
membrane is formulated by blending the high-performance proton exchange polymer Aquivion® and the mechanically robust and chemically resistant
polytetrafluoroethylene (PTFE). The incorporation of PTFE enhances the membrane's mechanical integrity, while the synergy between Aquivion® and PTFE
improves proton transport efficiency and resistance to chemical degradation.
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4 Aquivion 5% w/w

2 um
EHT = 3.00 kV Mag= 10.00KX Signal A =SE2 WD = 8.8 mm EHT = 3.00 kV Mag= 10.00KX Signal A= SE2 WD = 8.8 mm

»Preparation of casting solution including DI water, Aquivion® D72-
25BS, and Propanol

» Using drop-coating method to deposit Aquivion layer on the both sides Aquivion 7.5% w/w
»Initial heat treatment to remove extra solvents at 90°C for 10 min; The e :
initial heat treatment at 90°C helps to facilitate the integration and »The viscosity of the solution plays an :
bonding of the Aquivion and PTFE components, while also initiating the important role In  determining  the
removal of the propanol and water solvents. monolayer/multilayer structure.
»Final Heat treatment at 140°C for 30 min; The second heat treatment at »Based on the EDS analysis, it is clear that
140°C completes the solvent removal process, ensuring a solvent-free the Aquivion has diftused into the e-PTFE
Aquivion/PTFE/Aquivion membrane structure. pores.
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Conductivity measurements

Tenslle analysis
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2. (@ indicating improved durability and performance during extended evaluations




