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Introduction Mechanical stability in the vanadium electrolyte
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Figure 4: Mechanical properties of HMT-PMBI swollen in a 1.6 M vanadium electrolyte.
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Figure 1: Schematic of a VRFB cell (L) and the corresponding membrane requirements (R).

e So far, polybenzimidazolium membranes have not yet been extensively
studied for VRFB applications [1], with their main use being found in AEM
fuel cell and electrolysis systems [2].

Figure 5: HMT-PMBI membranes immersed in a 1.6 M VO,* electrolyte at day 0 and day 90 (L) with the

samples post test (R).

e Hexamethyl-p-terphenyl polybenzimidazolium (HMT-PMBI) membranes are
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e The degradation of the HMT-PMBI
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e The samples of 75dm and 89dm
75dm 75dm25dx exhibit mechanical instability post
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Figure 6: Chemical degradation of HMT-PMBI with
the formed mmol of VO?* per gram of polymer.
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Figure 2: Molecular structure of 75dm HMT-PMBI (L) and crosslinked 75dm25dx HMT-PMBI (R).
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Figure 3: Electrolyte uptake and thickness swelling in 2 M H,SO, (L) and ionic conductivity in 1.6 M flow battery at the cost of the capacity retention. Whereas, crosslinking
vanadium electrolyte (R) of various HMT-PMBI membranes. reduces the water upta ke and ionic Conductivity.
* In contact with 2 M H,50,, HMT-PMBI membranes with a higher degree of e The obtained results show that a careful balance of properties is needed
methylation exhibit a higher water uptake, whereas their free acid content to optimise HMT-PMBI membranes for VRFB applications.
is reduced.
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