
Electronic supplementary information

Suppression of polysulfides shuttling with separator modified by spontaneously 
polarized bismuth ferrite for high performance lithium-sulfur battery
Hao Cheng a, Huayun Liu a, Han Jin a, Ning Cai a, Cheng Gao a, Sihan Zhao* b, Miao Wang * a

Zhejiang Province key Laboratory of Quantum Technology and Device, Department of 
Physics, Zhejiang University, Hangzhou 310027, P. R. China.

Department of Physics, University of California at Berkeley, Berkeley, California 94720, USA.

* Correspondence should be addressed to: sihanzhao88@berkeley.edu and miaowang@zju.edu.cn

Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A.
This journal is © The Royal Society of Chemistry 2020

mailto:sihanzhao88@berkeley.edu
mailto:miaowang@zju.edu.cn


Tab. S1 Lattice parameters of BiFeO3 (BFO#2) obtained by Rietveld refinement.



Tab. S2 The impedance parameters for the cell with PP, GO/AB@PP and 
BFO/GO/AB@PP separators.



Tab. S3 Comparison of layer thickness/mass, sulfur content/mass loading and areal 
capacity between our BFO/GO/AB@PP separator and functional separator designs in 
recent works.



Fig. S1 Experimental, calculated, difference XRD patterns of BiFeO3 (BFO#2) 
particles.



Fig. S2 (a) SEM image of BFO#0, (b) high-resolution SEM image of red circle in (a).



Fig. S3 (a) SEM image of BFO#1, (b) EDS spectrum and (c) atomic percentage of 
region 1 and region 2 in (a), respectively.



Fig. S4 (a, b) SEM and (c) TEM images of GO.



Fig. S5 (a, b) SEM images of AB.



Fig. S6 (a) Top-view and (b) cross-section SEM images of pristine PP separator.



Fig. S7 Top-view SEM image of BFO/GO/AB/PP separator.



Fig. S8 (a, b) SEM images of C/S composite.



Fig. S9 CV curves of (a) GO/AB electrode and (b) BFO/GO/AB electrode at a scanning 
rate of 0.1 mV s−1.



Fig. S10 TGA curves of C and C/S composite.



Fig. S11 (a,b) SEM images of BFO/GO/AB@PP separator after 600 cycles at 0.2 C.



Fig. S12 (a) Rate performance and (b) charge-discharge curves at 157th cycle for the 
cell with pristine PP separator.



Fig. S13 (a) Cycling performance at 0.2 C with a sulfur loading of 2.0 mg cm-2, the 
cells were rested for 72 h before the 4th discharge. (b-d) The 3rd, 4th and 5th charge-
discharge curves of the cells with BFO/GO/AB@PP, GO/AB@PP and PP separators, 
respectively.



Fig. S14 The fitted equivalent circuit model.



Fig. S15 PFM hysteresis loops of (a) amplitude and (b) phase for BFO/GO/AB@PP 
separator after cycled.
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