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(a) (b)

Figure SI 1. (a) XRD patterns of Li7La3Zr2O12 * indicates La2O3 impurity phase (b)
SEM image Li7La3Zr2O12 (c ) Flexible trilayer membrane (d) Cross-sectional SEM
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Figure SI 2. Discharge capacity vs. cycle number for Li S cell with trilayer membrane at
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Figure SI 3. Discharge capacity vs. cycle number for Li S cell with trilayer membrane at
0.2C- rate  (Trilayer membrane with Li7La3Zr2O12 facing cathode while activated



Figure SI 4. SEM images of Li7La3Zr2O12 (a) before cycling (b) after cycling

(a) (b)

(c) (d)



SI 5 .Table 1. Comparison of permselective trilayer membranes properties with the 
present system

S.No

S -
content  
(wt%)

Mass 
loading of 
S electrode 
(mg/cm2)

Thickness 
of the 

coating 
layer
( µm)

Mass of 
the coating 

layer 
(mg/cm2)

Initial 
discharge 
capacity 
(mAh/g)

Reversible 
discharge 
capacity 
(mAh/g)

Number 
of cycles

Current 
density

Degradation 
rate per cycle 

(%). Reference

1 75 0.75 25 1.32 1067.7 804.4 100 0.2 C 1.3 1

2 80
2.5(areal 
loading) 35 1 1110.4 801.6 300 0.5 NA 2

3 60 1.4 8 0.01 1020 709 100 0.2
0.3

3

4 63 1.5 20 0.12 920 NA 100 0.1
0.49 to 0.23

4

5 60 1 25 0.5 836 610 200 0.1
0.1

5

6 72 0.72 47 0.8 1370 620 100 0.1
2.20 6

7 80 1 NA NA 1045 628 50 0.05

1.6

7

8 42 1 42 NA 1287 807.8 100 0.2
1.60

8

9 80 0.7 20 0.825 1382 924 200 0.1
1.4

9

10 70 1.7 35 0.9 1382 1015 200 0.2
0.1

10

11 80

0.9
and 

4.5(areal 
loading) 36 0.8 956 553 100 0.2 1.9 11
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