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Fig. S1. a) and d) SEM images of FOG microspheres. b) and ) SEM images of FPG microspheres.
¢) and f) SEM images of FPGS composite.



Fig. S2. TEM image of FPG microsphere.
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Fig. S3. a) XRD patterns of FOG, FPG and FeP composite. b) Raman spectral of the 3D porous
FPG and FPGS composite. ¢) TGA analysis of FPG, FPGS and FeP composite. d) N, adsorption-

desorption isotherms and the corresponded pore size distributions of FPG and FPGS.

The TG calculation process:

The carbon content in the FeP/rGO composite can be calculated according to the TGA
results as follows: We define the masses of FeP and rGO in the FPG are Xg.p and
X:co, respectively. After TGA test, the FeP component increases by 22.9 wt%. While
the rGO component was completely burned under O, atmosphere, generating a total
weight loss of 7.5 wt% of FPG. Thus, according to the follow equation:

(Xpep + Xig0) X (1 = 7.5%) = Xgep X (1 +22.9%)

the ratio of (Xgep : Xigo) 1s 3.125. Then the rGO content was calculated to be 24.7

wt%.
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Fig. S4. The XPS high resolution spectrum of pure S.



Fig. S5. The photograph of a Li,S¢ solution before and after the addition of rGO.
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Fig. S6. The water contact angle for PP separator, rGO and FeP/rGO coupling layers.



Fig. S7. Polysulfdes permeation measurements with PP separator and the FPGI.



Table S1. Comparison of electrochemical performance of LSBs with different types of

separators/interlayers.

Interlayer Cycle Cycling stability Capacity  Capacity  Ref.
number retention decay
(%) rate (%)
initial capacity 1261 mAh g-!, 896
PANI-GO 150 . 73 0.18 1
mAh g retained at 0.5 C
initial capacity 1068 mAh g!, 772
CoP/KB 200 . 72.3 0.14 2
mAh g! retained at 0.5 C
initial capacity 770 mAh g1, 573
PAA-SWNT 200 . 74.4 0.12 3
mAh g! retained at 1 C
MWCNTSs/NC initial capacity 1330 mAh g!,
500 . 48.9 0.1 4
QDs 650.7 mAh g! retained at 0.5 C
Black initial capacity 930 mAh g-!, 800
100 ) 86.0 0.14 5
phosphorus mAh g! retained at 0.2 C
Graphene . .
. initial capacity 1370 mAh g-!, 787
oxide/carbon 100 ] 58.0 0.42 6
mAh g retained at 0.2 C
nanotube
initial capacity 1337 mAh g!, 814
WN/CC 500 ) 60.9 0.078 7
mAh g! retained at 100 mA g!
initial capacity 1238 mAh g, This
FPGS-FPGI 500 74.7 0.05

925.7 mAh g! retained at 0.5 C

study




(a)140

120

100

2" (Q)

40-

20+

80 -

60 -

b
—==3 ( ) Rs CPE1
—e—FPGS
—+«—FPGS-FPGI o
Rct
P /{ | Re CPE1 CPE2
/ J )
e \w Ret Rsf
P
20 40 60 80 100 120 140
Z' (Q)

Fig. S8. a) The Nyquist plots of the cells with S, FPGS and FPGS-FPGI after 500 cycles from 100

to 10 mHz at room temperature. b) The corresponding equivalent circuits of the different cells.

Table S2. Fitting results of EIS plots.

cell R/(Q) Re/(Q) Ry/(2)
FPGS-FPGI 6 3.6 0.6
FPGS 2.4 25 22

S 3.09 89.5 -




Table S3. Summary of Dy ;" at peaks A, B, C for S, FPGS and FPGS-FPGI cell.

Cell FPGS-FPGI FPGS S
DLfcitl}’:_?;‘ A 1.15%10°8 2.03x10° 9.58x1011
DL&:‘;";‘;‘;‘ B 4s4ax100 1.39x10710 1.98x107!!
Dijfatpeak € 5 53,109 1.25x10-10 1.23x10°11

(cm? s71)
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Fig. S9. Cycling performance of the cell of FPGS-FPGI with different sulfur loading.



Fig. S10. SEM images of the separator surfaces towards cathode in cells of a) S, ¢) FPGS and the
separator surfaces towards anode in cells of b) S, d) FPGS. e) SEM image of the separator
surfaces towards cathode in cell of FPGS-FPGI before and after cycles. f) SEM image of the

separator surfaces towards anode in cells of FPGS-FPGI.
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