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INTRODUCTION & PURPOSE

10 Organisations from 5 different countries work together to design, develop and validate an advanced
redox flow battery, based on new water-soluble low-cost organic electrolyte compatible with optimized
low resistance membrane and fast electrodes kinetics for a high energy density and long-life service.

New polymeric materials to replace highly cost membranes
such as Nafion® membranes.

Some of commercial membranes (both anionic and cationic)
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METHODOLOGY & RESEARCH TASK

Physicochemical properties of lon-Exchange Membranes (IEM). Commercial membranes for the analysis.
Crossover determination - Modification of commercial membranes

Analysis of the morphology and chemical proeperties before and after the membrane modification

lon Transport phenomena in (Modified)-lon Exchange Membranes

Spectroscopic characterization of (Modified)-lon Exchange Membranes

Mechanical properties before and after the membrane modification

The research leading to these results has received
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Physical-chemical properties of [EMs
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Membranes Provider Type Type .
(Counter-ion)
FAA-3-PE-30 | Fumatech BWT AIEM Cl-
FAA-3-50 Fumatech BWT AIEM Cl-
E-630(K) Fumatech BWT CIEM Na*
FS-950 Fumatech BWT CIEM Na*
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Crossover phenomena — Modification of [EMs

Modifications on IEMs are essential to mitigate 5O OH
r
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the crossover phenomena. Br@@(\\;\l . >ﬁj<
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Morphological Properties of modified IEMs

SEM and SEM/EDX mapping images show the PPy attached to the
membrane surface on both types (AEM and CEMs).

E-630(K) B E-630(K) (cross-section)

E-630(K)  E-630(K)-PPy

EDX Analysis for the modified membranes.

Membranes Type | Fe content (%) | N content (%)
FAA-3-PE-30-PPy AEM 1.27% 5.08%
T ———— FS-950-PPy CEM 5.30% 10.34%
ivogen | ARaa SN, SRR E-630(K)-PPy CEM 3.46% 2.24%

Iron

st Nitrogen

_ [PPy was attached throughout] [CEMS retained higher]

the membrane materials. amounts of Fe than AEMs.
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Chemical Properties of modified IEMs
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lon Transport phenomena through IEMs
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Transfer of ions through IEMs are essential to complete Ag/AgCl Ag/AgCl

the electrical circuit. lon Transport phenomena e
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lon Transport phenomena through IEMs
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Spectroscopic Characterization of (modified)-IEMs
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Mechanical Properties of (modified)-IEMs
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CONCLUSIONS

*

*

SEM, EDX and
visual analysis
confirmed the

presence of PPy in

the final material

The ion
conductivity

was enhanced
in all IEMs
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PolyPyrrole
mitigates
crossover

Microheterogeneity
was increased while
keeping the
effectiveness of
exchange in
modified IEMs.
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