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Figure S1. Photograph of Zn anode without PVDF-HFP



Figure S3. (a) Photograph and (b) SEM image of the free-standing Zn anode (ratio 88:4:8).
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Figure S4. (a) Photograph and (b) SEM image of the free-standing Zn anode 88:8:4.



Figure S5. (a) Photograph and (b) SEM image of the free-standing Zn anode (ratio 80:10:10).

o0
o
1

—=— 88:4:8 (Adsorption)
—e— 88:4:8 (Desorption)
—+—80:10:10 (Adsorption)
——80:10:10 (Desorption)

[=))
(=]
1

Quantity Adsorbed (em® g' STP)
N
[}

0.0 0.2 0.4 0.6 0.8 1.0
Relative Presure (P/P,)

Figure S6. Nitrogen adsorption/desorption isotherm of the 88:4:8 and 80:10:10 free-standing

Zn anode.
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Figure S7. Rate capability of Zn-MnO: batteries with free-standing Zn anode (ratio 80:12:8,

80:10:10 and 88:4:8)
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Figure S8. SEM images of the zinc foil after (a) 50, (b) 100, and (c) 400 cycles. (d) XRD

patterns of the zinc foil after cycling.



As shown in Fig. S8a, some flakes emerged on the surface of the zinc foil after 50 cycles.
With increasing cycle number, the flakes became large and the surface of the zinc foil became
textured (Fig. S8b and Fig. S8c). After 50 charge/discharge cycles, XRD measurements
exhibited typical Zn (JCPDS:4-831) and (Zn(OH)2)3(ZnS04)(H20)s (JCPDS:78-246) peaks
(Fig. S8d). Those peaks were also detected after 100 and 400 cycles, and the peak intensity of
(Zn(OH)2)3(ZnS0O4)(H20)s was significantly increased after 400 cycles. The flakes observed
in Fig. S8a-c are related to the formation of (Zn(OH)2)3(ZnS04)(H20)s. The increasing peak
intensity of (Zn(OH)2)3(ZnS04)(H20)s during long cycling is consistent with the evolution

observed in the SEM images.

Table S1. EIS fitting results of the Zn-MnO:x2 batteries with free-standing Zn anode or zinc

foil anode.
Samples Rs(Q2) Ret(QQ)
free-standing Zn anode 3.412 6.576
zinc foil anode 3.885 44.26

Table S2. BET data of the free-standing Zn anode (ratio 88:4:8 and 80:10:10).

Sample BET surface area (m” g'!)

free-standing Zn anode (88:4:8) 10.407

free-standing Zn anode (80:10:10) 10.083




Table S3. Comparison of Zn-MnO:z batteries based on free-standing Zn anode with ZIBs

based on other composite Zn anode in terms of electrochemical performance.

Current

Rate

Cycling

Anode Cathode Refs.
collector performance performance
318.5 mAh g
. at0.3Ag? 65% after 1000 This
Free-standing Zn anode MnO; none 1 1
138.0 mAh g cyclesat3Ag work
at3Ag?
450 mAh gt at
flexible Zn/stainless steel Layer-expanded  stainless 0.1AQg? 85% after 3000 1
mesh composite anode V205 2.2H,0 steel 222 mAhgtat cyclesat5Ag?
10Ag?
248.2 mAh g
carbon at0.3Ag? 86.8% after 140
Zn@carbon fibers anode MnO; . g 1 ’ 1 2
fibers 119.3 mAh g cyclesat0.3 Ag
at1.5Ag?
active carbon-modified stainless 85.6% after 80 3
MnO- none 4
Zn anode steel cyclesat0.2 Ag
. black ~46% after 80 4
Zn/CNT anode LiMn;04 none 1
paper cyclesat0.24 A g
. . black 40% after 210 4
Zn/active carbon anode LiMn;04 none 1
paper cyclesat0.24 Ag
. black ~63% after 80 4
Zn/acetylene black anode LiMn;04 none 1
paper cyclesat0.24 A g
~65% after 160 5
Zn/rGO anode Ag20/rGO Cu tape none 1
cyclesat42 mAg
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