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Preparation of two-dimensional material composite proton exchange
membrane and its performance in protium-tritium separation
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(1.Institute of Nuclear Energy Safety Technology, Hefei Institutes of Physical Science, Chinese Academy
of Sciences, Hefei 230031, China; 2.University of Science and Technology of China, Hefei 230026, China)

Abstract : Graphene-Nafion and hBN-Nafion,two kinds of two-dimensional nanomaterial composite proton exchange
membranes , are prepared via the solution casting method,and characterized by means of XRD,ATR-FTIR and SEM.The
ion exchange capacity, proton conductivity , mechanical properties, and thermal stability of the composite membranes are
tested.lt is indicated by the results that graphene and hBN nanosheets uniformly disperse inside Nafion matrix. The ion
exchange capacity , plasmonic conductivity , mechanical properties and thermal stability of the composite membranes are
better than the recast Nafion membrane.In particular, the proton conduction properties of Graphene-Nafion and hBN-
Nafion composite membranes both at a doping amount of 0. 50 wt% are about 1. 25 and 1. 14 times those of recast Nafion
membranes. Through comparing the protium-tritium separation performance of Graphene-Nafion and hBN-Nafion
composite membranes , it is found that the protium-tritium separation coefficients of the two composite membranes are
5.73 and 8. 46, respectively, and the tritium recoveries are 78.53% and 85.35% , respectively when the continuous
electrolysis has been performed for over 60 h at an initial tritium water specific activity of 3. 51x10” Bq+L™", indicating
that hBN-Nafion composite membrane has better protium-tritium separation performance.

Key words : two-dimensional material ; composite proton exchange membrane; protium-tritium separation coefficient
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Nf JEFIE 55 Nafion 1 BT+ HL 5% 73 51 0 0. 148,
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