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Figure S1. '"H NMR spectrum of m-PBI powder in DMSO-ds.



120 T T T T T T T T T 2

—— Weight
100 b — Deriv. Weight |
- 411 70
O
80 | °
= e
£ 60r 10 ©
= O
> U 2
=
40 - 2
| 11 8
20
0 . 1 . 1 . 1 } -2
0 200 400 600 800 1000

Temperature (°C)

Figure S2. TGA/DTA analysis on the m-PBI film.

08 T T T T T T T T T T T T T
V(HSO,) — Pri_stine m-PBI _
—— Acid doped m-PBI
v(C=C)
0.6 - i
= . V(N-H)
\cﬁ_'/ v(N'-H)
3
S 04
£
o
[%2]
Q0
<
0.2

500 1000 1500 2000 2500 3000 3500 4000

Wavenumber (cm™)

Figure S3. FTIR of the pristine and the acid doped m-PBI film. The characteristic peaks were assigned
according to [1-3].



Table S1. Results of the water and electrolyte uptake, in-plane conductivity and accelerated stress test
of the NR212, FAP-450 and m-PBI membranes.

Thickness  Thickness Water Electrolyte In-plane Accelerated stress
Name Dry state Wet state uptake uptake conductivity test
(um) (um) (wt. %) (wt. %) (mS-ecm-1)  Weight change (%)
NR212 50.5+0.3 51.8+0.6 179+15 6.8+0.7 19.4+0.2 -26+0.3
FAP-450 55.2+25 61.2+25 74+0.8 459+1.0 N/A* 1.3+0.2
m-PBI 38.8+1.0 46.8 0.6 15.8+1.3 747 +0.6 0.74+0.18 -74.2 +9.6**

*The in-plane conductivity of FAP-450 was too unstable to be recorded.

**Despite the fact that the m-PBI showed a good oxidative resistance in the ex situ stability test
performed in V(V) (indeed, according to information from the industry, source undisclosed, PBI
materials show high stability in high purity vanadium electrolyte, suitable for application in the
field), the accelerated stress test (AST) displayed a significant degradation. As the AST had not
been implemented by Oldenburg et al. [4] using PBI based membranes but amphoteric ion
exchange membranes, it is unsure if it is applicable to the m-PBI membrane. The correlation
between the measured degradation of the m-PBI membrane in the AST and in the ex situ test in
V(V) needs to be studied in the future for a better understanding of its applicability to m-PBI based

membranes.
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Figure S4. Calibration plot of VOSO4 in 2 M H2S0Os.



Figure S5. Photo of the “home-built” diffusion cell for testing the V(IV) diffusion through the
membranes (NR212, FAP-450 and PP-PBI).
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Figure S6. EDX map of the PP-PBI membrane after 90 consecutive galvanostatic cycles in the VRFB at
120 mA-cm™.



Figure S7. Cell components of the VRFB setup used in the present work.

Figure S8. Photos of the ex situ stability test of the m-PBI membrane in V(V) electrolyte.
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