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There have been considerable research efforts to produce ion exchange membranes (IEMs) with desirable 
properties for electromembrane processes such as electrodialysis desalination. IEMs have received 
considerable interest owing to their critical role in electromembrane processes [1]. An approach gaining much 
attention is via the incorporation of graphene-based nanomaterials in the polymeric matrix of IEMs to create 
nanocomposite IEMs [2]. This is due to the electrical conductivity, mechanical strength and specific surface area 
of graphene [3]. We present a strategy that successfully uses graphene-based nanosheets as the only source of 
electrochemical properties in nanocomposite IEMs. Here, modified graphene-based nanomaterials were 
incorporated into an uncharged polymeric matrix to create nanocomposite IEMs for electrodialysis desalination. 
A newly developed mold-casting technique was used to fabricate the nanocomposite IEMs with high content of 
modified graphene-based nanomaterials as the source of ion exchange capabilities. The fabricated 
nanocomposite IEMs demonstrated favorable properties and performances including comparable current 
efficiency and salt removal during electrodialysis experiments. 
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Figure 1: Electrodialysis cell and components of the fabricated nanocomposite IEMs. 
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Figure 2: Salt removal of the fabricated nanocomposite IEMs and reference IEM during the electrodialysis test 


