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Table S1. Oxidative stability measured by weight loss evaluated by Fenton's test for PBI–1 

membranes. 

 Weight loss (%) 

H[COSANE] wt% After 12 h  After 24 h After 96 h 

0 15 25 39 

10 13 23 29 

15 13 21 27 

20 10 14 21 

30 12 Break Break 

 

Table S2. Oxidative stability measured by weight loss evaluated by Fenton's test for PBI–1 

membranes. 

 Weight loss (%) 

H[COSANE] wt% After 12 h  After 24 h After 96 h 

0 14 22 36 

10 14 21 26 

15 11 17 25 

20 11 17 20 

30 12 16 Break 
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Fig. S1. 1H NMR spectra in DMSO-d6 of synthesized (A) PBI−2 and (B) PBI−3. 

 

 

Fig. S2. (A) FTIR of PBI–1 (black line), PBI–2 (red line) and PBI–3 (blue line) and (B) 

fingerprint region of the spectra of the three PBI. 
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Fig. S3. TGA curves of synthesized PBI–2 and PBI–3 under a nitrogen atmosphere. 

 

 
Fig. S4.Thermal stability of different composite membranes containing H[COSANE] at 

different concentrations 0 (–––), 10 (–––), 15 (–––), 20 (–––) and 30 wt % (–––) for (A) 

PBI–1, (B) PBI–2 and (C) PBI–3.  
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Fig. S5. Bode diagram for the conductivity of undoped composite membrane PBI-1-

10H[COSANE] in the range of temperatures from 20 to 200 ºC. 

 

Fig. S6. Bode plots for PBI−1@15H[COSANE], PBI−2@15H[COSANE], and 

PBI−3@15H[COSANE] at different temperatures (100−200 C). 
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Fig. S7. Conductivity of doped (1 M H3PO4) composite membrane PBI-1-

10H[COSANE] in the range of temperatures from 20 to 100 ºC. 

 

 

Fig. S8. Conductivity of doped (1 M H3PO4) composite membrane PBI-1-

15H[COSANE] in the range of temperatures from 20 to 100 ºC. 
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Fig. S9. Conductivity of doped (1 M H3PO4) composite membrane PBI-1-

20H[COSANE] in the range of temperatures from 20 to 100 ºC. 

 

 

Fig. S10 Conductivity of doped (1 M H3PO4) composite membrane PBI-1-

30H[COSANE] in the range of temperatures from 20 to 100 ºC. 
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Fig. S11. Conductivity of doped (1 M H3PO4) composite membrane PBI-2-

10H[COSANE] in the range of temperatures from 20 to 100 ºC. 

 

 

Fig. S12. Conductivity of doped (1 M H3PO4) composite membrane PBI-2-

30H[COSANE] in the range of temperatures from 20 to 100 ºC. 
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Fig. S13. Conductivity of doped (1 M H3PO4) composite membrane PBI-3-

10H[COSANE] in the range of temperatures from 20 to 100 ºC. 

 

 

Fig. S14. Conductivity of doped (1 M H3PO4) composite membrane PBI-3-

15H[COSANE] in the range of temperatures from 20 to 100 ºC. 
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Fig. S15. Conductivity of doped (1 M H3PO4) composite membrane PBI-3-

20H[COSANE] in the range of temperatures from 20 to 100 ºC. 

 

 

 

Fig. S16. Conductivity of doped (1 M H3PO4) composite membrane PBI-3-

30H[COSANE] in the range of temperatures from 20 to 100 ºC. 
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