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Table S1. Influence of SAS contents on PVDF nanoporous membranes. 

SAS 

Contents 

(wt %) 

Thickness 

(μm) 

Permeability 

of H+ (×10−5 

cm2·min−1) 

Permeability 

of VO2+ (×10−7 

cm2·min−1) 

Selectivity 

Proton 

Conductivity 

(mS·cm−1) 

10 140 0.36 0.21 175.2 1.6 

15 110 1.14 0.99 114.6 10.0 

20 124 3.19 5.07 62.9 20.3 

25 123 3.41 12.8 26.6 23.5 

Table S2. Water uptakes and proton conductivities of the membranes. 

Sample 
Thickness 

(μm) 
Water Uptake (%) 

Area Resistance 

(Ω·cm2) 

Proton Conductivity 

(mS/cm) 

PVDF 123 29.1 0.524 23.5 

PVDF/G-0.05 124 34.2 0.396 31.3 

PVDF/G-0.10 141 33.8 0.451 31.3 

PVDF/G-0.15 125 32.3 0.337 37.1 

PVDF/G-0.2 115 34.6 0.352 32.6 

PVDF/G-0.3 128 38.7 0.417 30.7 

 

 

 

 

 

 

 

 

 

 

 

mailto:bgwang@mail.tsinghua.edu.cn


PV
D

F

PV
D

F/G
-0.05

PV
D

F/G
-0.1

PV
D

F/G
-0.15

PV
D

F/G
-0.2

PV
D

F/G
-0.3

0

10

20

30

40

T
e
n

si
le

 s
tr

e
n

g
th

 (
M

P
a

)

 Tensile strength

 Elongation at break

0

50

100

150

200

E
lo

n
g

a
ti

o
n

 a
t 

b
re

a
k

 (
%

)

 

Figure S1. Mechanical properties of PVDF and PVDF/G-0.15 membranes. 


