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Supplement Information:
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Fig. S1 13C-1H HSQC spectrum of tetraamine 7
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Fig. S2 EI-Mass spectrum of tetraamine 7
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Fig. S3 1H NMR spectrum of compound 2
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Fig. S4 1H NMR spectrum of compound 3
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Fig. S5 1H NMR spectrum of compound 4
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Fig. S6 1H NMR spectrum of compound 5
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Fig. S7 1H NMR spectrum of compound 6

Table S1 Water uptakes of PBIs membrane 
	PBIs
	WU (%)a

	CF3-PBI-OO
	16

	OCF3-OPBI [1]
	3

	OPBI
	4

	aThe membranes were immersed in water at the room temperature for 24 h.














Table S2 PA uptakes of CF3-PBI-OO and OPBI membranes
	Time (h)
	PA uptake 
(%)a
	Time (h)
	PA uptake (%)a
	PA uptake
(%)a

	
	CF3-PBI-OO
	
	OPBI
	OCF3-OPBI [1]

	
	75%b
	65%b
	55%b
	
	85%b
	85%b
	75%b

	0.0
	0
	0
	0
	0.0
	0
	0
	0

	0.3
	17
	16
	15
	7.0
	110
	57
	85

	0.7
	44
	30
	31
	15.0
	160
	90
	85

	1.0
	59
	41
	36
	39.0
	185
	101
	82

	1.3
	103
	55
	42
	63.0
	195
	127
	93c

	1.7
	166
	74
	45
	87.0
	199c
	140c
	89

	2.0
	192
	85
	51
	111.0
	-
	142
	92

	2.3
	213
	108
	70
	
	
	
	

	2.7
	271c
	130
	86
	
	
	
	

	3.0
	272
	147c
	93
	
	
	
	

	3.3
	273
	149
	99c
	
	
	
	

	3.7
	273
	150
	101
	
	
	
	

	aThe membranes were immersed in phosphoric acid solution at the room temperature.
bThe concentration of phosphoric acid solution
cThe saturated PA uptakes.














Table S3 Proton conductivity of CF3-PBI-OO, OCF3-OPBI, and OPBI membranes
	Polymers
	PA uptakea (%)
	ADLb
(PA/RU)
	Proton conductivityc
(mS/cm)
	Ead
(kJ/mol)

	
	
	
	80 ℃
	100 ℃
	120 ℃
	140 ℃
	160 ℃
	

	CF3-PBI-OO
	101
	5.69
	8.1
	9.1
	11.2
	15.1
	31.6
	22.2

	
	150
	8.45
	25.0
	27.5
	30.9
	39.0
	46.2
	15.9

	
	213
	12.00
	28.1
	50.1
	56.9
	91.5
	115
	11.8

	OCF3-OPBI [1]
	92
	5.62
	0.7
	1.1
	1.5
	2.7
	4.0
	29.7

	
	101
	6.17
	1.0
	1.6
	2.5
	4.1
	6.2
	27.2

	
	142
	8.67
	2.7
	3.8
	5.8
	8.4
	11.7
	21.6

	OPBI
	161
	6.57
	0.6
	0.9
	1.5
	2.2
	3.0
	31.6

	
	199
	8.13
	1.2
	2.0
	3.1
	4.3
	5.3
	27.7

	aPhosphoric acid uptake.
bAcid doping level, numbers of PA molecules per repeating unit.
cMeasured at anhydrous condition.
dCalculated byArrhenius equation: σ=σ0exp(-Ea/RT).



Table S4 Cell performance and open circuit voltages of PBI membranes with different PA uptakes
	PBIs
	PA uptakec (%)
	ADLd
(PA/RU)
	VOC (V)a,b
	Peak power density (mW/cm2)a

	CF3-PBI-OO
	101
	5.69
	0.89
	335

	
	150
	8.45
	0.75
	675

	
	213
	12.00
	0.70
	691

	m-PBI
	291
	15.10
	0.81
	573

	OPBI
	207
	8.46
	0.98
	453

	OCF3-OPBI [1]
	142
	8.67
	0.86
	656

	aThe fuel cell was tested at 160 ℃ anhydrous condition.
bVOC: open circuit voltages.
cPhosphoric acid doping.
dAcid doping level, phosphoric acid per repeating unit.
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Exact Mass: 366.09
Mol. Wt.: 366.26





