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Abstract

Sulfonated poly(ether ether ketone) (SPEEK) hybrid membranes containing
polydopamine-decorated multiwalled carbon nanotubes (MWCNTsS@PDA) as the
interfacial modifier have been fabricated. The membrane structure and
physicochemical properties such as water uptake, swelling ratio, proton conductivity
and vanadium ion permeability of SPEEK hybrid membranes are evaluated by XPS,
TG, SEM, TEM and single-cell apparatus. The deposited mass percentage of PDA
layer onto MWCNTs and the loaded contents of MWCNTs@PDA nanofillers into
SPEEK membrane are detailed discussed. A 33 wt% PDA decorated MWCNTSs offers
a good membrane performance. In the single cell performance test,
SPEEK/MWCNTs@PDA-1 hybrid membrane shows a higher coulombic efficiency
(CE: 94.7%) and energy efficiency (EE: 85.9%), and a longer self-discharge time (55
h) against Nafion 117 membrane (23 h) is illustrated. A 100-time
charging-discharging  cycle indicates a good chemical stability of
SPEEK/MWCNTs@PDA-1 hybrid membrane, which is ascribed to the formed
acid-base interaction. The durability for SPEEK hybrid membranes need to be
enhanced for VVRB application.
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