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Preliminary results about the use of a graphene oxide membrane as a 

possible alternative electrolyte to proton exchange membranes in 

Polymer Electrolyte Membrane Fuel Cells (PEMFCs) are reported. The 

key component of a PEMFC is the ionomer electrolyte, typically Nafion, 

due to its high proton conductivity in standard operating conditions, 

good mechanical properties and its effectiveness as gas separator [1]. 

However, Nafion limits fuel cell operating temperature, reduces its 

conductivity upon dehydration and suffers shrinkage and swelling if 

water content changes significantly [1]. An interesting alternative 

aiming to enhance FC efficiency and to overcome drawbacks related 

to Nafion employment could be represented by graphene oxide (GO). 

GO membranes have been found impermeable to many gases, whilst 

allowing permeation of water and minimizing fuel crossover [2]. Some 

works report the use of GO in composite membranes with known 

proton conductors polymers such as Nafion, SPEEK, PBI and PVA [3]. 

We synthesized and characterized a pure GO membrane as self-

standing electrolytic membrane. A uniform self-assembled membrane 

was obtained and morphologically characterized by SEM, TGA and 

FT-IR analysis (Figure 1). A homogeneous surface and the presence of 

functional groups, i.e. hydroxyl, epoxy oxygen and carboxyl groups, 

which should  guarantee proper proton conductivity [4], was achieved. 

A thickness of around 2 μm was measured. Since thickness is strongly 

related to initial GO solution concentration, other experiments are 

going to be done in order to increase it. Proton conductivity of the 

prepared membrane was determined by using impedance 

spectroscopy in the frequency range 1 MHz-1 Hz with an AC 

amplitude of 500 mV. A value of 0.008 S/cm was found at 20 °C and 

anhydrous conditions. This is a very promising result since at the same 

operating conditions Nafion 212 shows a conductivity of almost one 

magnitude lower. Measurement at different temperatures and relative 

humidities, as well as in-situ electrical tests, are in progress. 

Figure 1: FT-IR spectrum of the GO self-standing membrane
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