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Supplementary Figures and Tables

Fig. S1 EDS images of (a) Mn(BTC), (b) Mn(BDC), (c) Fe(BDC), (d) Co(BDC), and (e)
V(BDC) particles
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Fig. S2 XRD patterns comparison of as-prepared MOFs and the literature reported MOFs: (a)
Mn(BTC), (b) Mn(BDC), (c) Fe(BDC), (d) Co(BDC), and (e) V(BDC) [S1-S5]
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Fig. S3 Crystal structures of synthesized MOFs materials: (a) Fe(BDC) and (b) V(BDC). The
crystalline structures of Mn(BTC), Mn(BDC) and Co(BDC) remain unknown
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Fig. S4 Electrochemical performance of the Mn(BTC) cathode in 2 M ZnSO4 agueous
electrolyte: (a) cycling performance and (b) charge/discharge profiles at various cycles at 50
mAg?
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Fig. S5 SEM images and EDS mapping of Mn(BTC) cathode at different charge/discharge
states: (a) charge to 1.9 V and (b) then discharge to 1.0 V.

Fig. S6 SEM images of (a) Mn(BTC) cathode and (b) previously reported MnO- cathode at
fully discharged states [S6]
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Fig. S7 Cycling performance of ZIF-8@Zn||ZIF-8@Zn symmetrical batteries at different
current densities of 0.5~2 mA cm and different charge/discharge capacities of 0.1~0.4 mAh
cm2in 2 M ZnSOs electrolyte
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Fig. S8 Nyquist plots of bare Zn and ZIF-8@Zn electrodes based symmetric cells
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Fig. S10 Cross-sectional SEM images of bare Zn electrode (a) before and (b) after 100
stripping/plating cycles. Cross-sectional SEM images of ZIF-8@Zn electrode (c) before and
(d) after 100 stripping/plating cycles. Inset in (d) is EDS mapping of the cross-section
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Fig. S11 (a) CV curves of Mn(BTC) cathode//ZIF-8@Zn anode ZIBs in 2 M ZnSO4 + 0.1 M
MnSQ4 electrolyte at scan rates of 0.5, 0.8, 1, 2 and 5 mV s™%; (b) Dependence of log(v) and
log(i) at various scan rates ranging from 0.5 to 5 mV s*
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Table S1 Plasma atomic emission spectrometry (ICP-AES) results

Electrolyte of different samples Mn content (mg L)
Original cathode <0.05
Cathode charged to 1.8 V 6.15
Cathode charged to 1.9 V 4.62

Table S2 Comparison of cycling performance of different cathode materials for ZIBs

Cycling Test

Samples Electrolyte Ref.
performance current
63% retained after
a-MnO; 1 M ZnSO4 83mAg* [S7]
50 cycles
66% retained after
a-MnO; 1 M ZnS0O4 10.5 mAg? [S8]
30 cycles
70% retained after
a-MnO; 1 M ZnSO4 42 mAg* [S9]
30 cycles
46% retained after
3-MnO; 1 M ZnS0O4 83mAg* [S10]
100 cycles
a-MnO; 2 M ZnS04 99% retained after
5000 mA gt  [S11]
@CNT +0.5 M MnSO4 500 cycles
0.25 M ZnSOq4 53% retained after
MnO; 3080 mAg?t  [S12]
+0.75 M NazSO4 1000 cycles
2 M ZnS0O4 51% retained after
a-Mn;03 2000mA gt  [S13]
+ 0.1 M MnSO4 2000 cycles
Spinel 73% retained after
2 M ZnS0O4 500 mAg? [S14]
Mn304 300 cycles
ZnMn,04 94% retained after
3 M Zn(CF3S03)2 500 mA gt [S15]
@cC 500 cycles
1 M ZnSO4 75% retained after
B-MnO; 200 mA g+ [S16]
+ 0.1 M MnSO4 200 cycles
2 M ZnS0O4 92% retained after This
Mn(BTC) 1000 mA gt
+ 0.1 M MnSO4 900 cycles work
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