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Supplementary Figures 

 

Fig. S1 Photograph of the as prepared Janus separators 

 

Fig. S2 a SEM image and b-d corresponding EDS elemental mappings for the cross-

section view of the Janus separator 
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Fig. S3 LSV (blue line) and CV (deep to light orange lines represent the 1st to 3rd 

cycles) profiles for the electrochemical window test with pristine and Janus separator 

in 2 M ZnSO4 aqueous electrolyte. The scan rate is 0.2 mV s-1 

 

Fig. S4 Zn2+ transference number tests for a pristine and b Janus separator in 2 M 

ZnSO4 electrolyte 

The Zn2+ transference number was calculated based on the equation 𝑡𝑍𝑛2+ =
𝐼𝑠(∆𝑉−𝐼0𝑅𝑜)

𝐼0(∆𝑉−𝐼𝑠𝑅𝑠)
, where I0/ Is and R0/ Rs are the initial/ steady current and interfacial 

resistance, respectively. ∆V is set as 10 mV. The I0/ Is, and R0/ Rs for pristine and Janus 

separator are 4.15/2.09 μA, 1477/1570 Ω and 27.7/14.4 μA, 256.2/505 Ω, 

respectively. 

 

Fig. S5 Photographs of the Zn anode after cycling: a upon disassembly and b after 

ultrasonic cleaning 
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Fig. S6 Cycling performance of the Zn|Zn symmetric cells using the separator with only 

MOF or rGO layer at 2.0 mA cm-2, 1 mAh cm-2 

 

 

Fig. S7 Photograph of the pristine separator of Zn|Cu cell after short-circuit 

 

 

Fig. S8 Voltage profiles of the Zn|Cu cell with pristine separator for the selected 

cycles at a 0.5 and b 2.0 mA cm-2 
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Fig. S9 Illustration of Zn|MnO2 battery configuration 

 

Fig. S10 XRD pattern of the synthesized β-MnO2@rGO 

 

Fig. S11 Calculation of b values for the cells with a Janus and b pristine separators 

 

Fig. S12 EIS profiles of the batteries with a pristine and b Janus separators before 

cycling and after 50 cycles at 4 A g-1 charge/discharge rate 
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Fig. S13 XRD for the Zn anodes of the disassembled cells. The refection peak of zinc 

hydroxide sulphate (Zn4SO4(OH)6·4H2O, PDF No. 44-0673) is marked with a 

diamond 

 

Fig. S14 XRD of the Janus separator after battery cycling 
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