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SI. Water uptake and swelling ratio 

To investigate the effect of GO and SGO on water retention ability of Nafion composite 
membranes, water uptake (WU) and swelling ratio (SW) were measured, and these were determined 
by the change in weight and thickness between wet and dried membranes. The membrane samples 
with an area of 4 cm-1 were dried at 60 °C for 24 h. The weight and thickness of the dried samples 
were measured, and immersed distilled water at 80 °C for 24 h. After removing the water droplets on 
the surface, the weight and thickness were measured. The WU (%) and SW (%) were calculated form 
the following equation: WU (or SW) = 100 x (Xwet-Xdry)/Xdry, where X is weight or thickness of 
mambrane samples. 

The WU and SW of recast Nafion and its composites were shown in Figure S1. The WU and SW 
of the Nafion composite membranes were increased with increasing content of GO or SGO. It was due 
to the hydrophilic nature of GO. 

 
Figure S1. (a) Water uptake and (b) swelling ratio of recast Nafion and its composites with GO, SGO, 

and SGO/ceria in varying filler content. 

 


