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Fig. S1. The FTIR patterns of PBI, PBIOSO3 and PBIOH-P membranes.
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Fig. S3. The SEM surface images of (a) PBIOH-P-0.69, (b) PBIOH-P-1.75 and (c) PBIOH-P-2.19
membranes; cross-section images of (d) PBIOH-P-0.69, (e¢) PBIOH-P-1.75 and (f) PBIOH-P-2.19

membranes
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Fig. S4. The TEM ions clusters images of (a) OPBIOS03-0.69, (b) OPBIOSO3-1.75 and (c)
OPBIOSO03-2.19 membranes; TEM ions clusters images of OPBIOSO3-1.75 membrane with 100

nm, 50 nm and 20 nm.
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Fig. S5. SAXS curves of the PBIOH-P membranes.
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Fig. S6. The contact angle of the PBI and PBIOH-P membranes.
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Fig. S7. The proton conductivity of the PBIOH-P and PBIOSO3 membranes.
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Fig. S8. The Selectivity, proton conductivity and vanadium permeability of the PBIOH-P,
PBIOSO03-1.75 and Nafion 212 membranes. (Selectivity is denoted as proton conductivity divided
by vanadium permeability)
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Fig. S9. Tensile strength and elongation at break of the PBIOH-P and PBIOSO3 membranes with
precursor IEC of 1.75, and Nafion 212 membrane.
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Fig. S10. Columbic efficiency and voltage efficiency of the PBIOH-P, Nafion 212, PBI and
PBIOSO3-1.75 based cells.
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Fig. S12. The TEM images of pore morphology (a) before and (b) after VFB cycling test
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Fig. S13. The mechanical properties before and after VFB cycling test

Table S1 The comparison of H/V' ion selectivity with recently reported porous membranes,

composite membranes, and anion exchange membranes

Membranes Category H*/V"* Selectivity Conductivity ~ Reference
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