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Figure S1. Cross-sectional SEM images of (A) PBI@BMIM-CI, (B) PBI@BMIM-NTf, (C)
PBI@BMIM-BF4 and (D) PBI@BMIM-NCS.



Figure S2. Equivalent circuits that comprises a resistance Rs in series with a circuit made up of an
element R, representing the charge transfer resistance at the interface sample/electrode in parallel

with a constant phase element (CPE), representing the sample/electrode double layer.
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Figure S3. Bode diagram for PBI@BMIM-BF4, PBI@BMIM-NCS, PBI@BMIM-NTf; and

PBI@BMIM-CI composite membranes at several temperatures.
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Figure S4. Variation of M parameter with Debye lenght for PBI@BMIM-BF4,
PBI@BMIM-NCS, PBI@BMIM-NTf, and PBI@BMIM-CI composite membranes in all the

range of temperatures.
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Figure S5. Mobile charge density for PBI@BMIM-BF4, PBI@BMIM-NCS, PBI@BMIM-
NTf> and PBI@BMIM-CI composite membranes at several temperatures.



Table S1. Water uptake (%), swelling (%) and thickness uptake (%) of IL composite PBI
membranes (containing 5 wt. % of BMIM-X) studied in this work.

Membrane Water uptake (%) Swelling (%) Thickness uptake (%)
PBI 4+1 5+1 4+1
PBI@BMIM-CI 9+1 7+1 6+1
PBI@BMIM-BF, 7+1 5+1 4+1
PBI@BMIM-NCS 8+ 1 6+1 5+1
PBI@BMIM-NT, 9+1 8+ 1 7+1

Table S2. Mechanical properties of IL composite PBI membranes (containing 5 wt. % of
BMIM-X) studied in this work.

Young’s Modulus Tensile Strain at
Membrane
(GPa) Stress (MPa) break (%)
PBI 2.7+0.8 100+ 5 2742
PBI@BMIM-CI 37+0.2 143+ 6 9+1
PBI@BMIM-BF, 2.9+0.3 127+5 17+2
PBI@BMIM-NCS 35+04 134+ 4 10+ 1
PBI@BMIM-NTT, 32+0.3 131 +4 19+1




