Ozonated Graphene Oxide Film as a Proton-Exchange
Membrane
Scientific Achievement

Enhanced proton conductivity was achieved by the

chemical modification of graphene oxide (GO) by
ozone to form ozonated graphene oxide (0GO).

Significance and Impact
Modification of dispersed GO presents a powerful

opportunity for optimizing this nanoscale material for
proton exchange membranes that may be useful in fuel
cell applications
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Narrative Highlight Text: Graphene oxide (GO) contains several chemical functional groups that
are attached to the graphene basal plane and can be manipulated to tailor GO for specific
applications. In this work, we show that the reaction of GO with ozone results in a high level of
oxidation, which leads to significantly improved ionic (protonic) conductivity of the GO.
Freestanding ozonated GO films were synthesized at Los Alamos National Laboratory and used as
efficient polymer electrolyte fuel cell membranes. The increase in protonic conductivity of the
ozonated GO originates from enhanced proton hopping, which is due to the higher content of
oxygenated functional groups in the basal planes and edges of ozonated GO as well as the
morphology changes in GO that are caused by ozonation. These morphology changes were
quantified by low-voltage scanning transmission electron microscopy (STEM) capabilities at CNMS.
Increased function group coverage and pinhole density were observed in OGO films. The results of
this study demonstrate that the modification of dispersed GO presents a powerful opportunity for
optimizing a nanoscale material for proton exchange membranes.
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