Dielectric relaxations in phosphoric acid-doped poly(2, 5-benzimidazole) and its composite membranes
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Synthesis of Poly(2, 5-benzimidazole) (ABPBI)
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Figure S1. Synthesis of ABPBI.

Preparation of Membrane
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Figure S2. ABPBI membrane casting.
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Figure S3. FTIR spectra of phosphotungstic acid (PWA), zirconium dioxide (ZrO2) and phosphotungstic acid grafted zirconium dioxide (PWA/ZrO2) nanoparticles.
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Figure S4. Thermogravimetric analysis of ABPBI, PA-ABPBI and the composite membranes.
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Figure S5. Tan δ at a frequency of 1.35 Hz as a function of temperature with membranes of ABPBI (a), ABPBI+5% PWA/ZrO2 (b), PA-ABPBI (c), and PA-ABPBI+5% PWA/ZrO2 (d). 
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Figure S6. Dielectric loss (ε″) data of PA-ABPBI at room temperature with various ac amplitudes. 
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Figure S7. Nyquist plot of PA-ABPBI membrane at 130°C; the black dotted line is the raw data, whereas, the red line is the cell corrected data. Inset shows the magnified view of the high frequency region.
Table S1 Activation energies of various relaxations of ABPBI and PA-ABPBI membranes.
	Membrane
	Activation energy (kJ mol-1)

	
	δ
	γ
	β

	ABPBI
	51.5
	63.49
	144.59

	PA-ABPBI
	57.8
	47.29
	11.29
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