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Figure S1 XRD pattern of synthetic 6-MnO: pristine powder.
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Figure S2 N2 adsorption isotherm of 6-MnO2
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Figure S3 CV curves of the 6-MnO: electrode at 1 mV/s.
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Figure S4 Galvanostatic charge and discharge curves of the 8-MnO: cathode at 0.2 A
g
10,5,2,1,05,02 A g
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Figure S5 Galvanostatic charge and discharge curves of W-MnO: cathode at various

current densities ranging from 0.2 A g to 10 A g
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Figure S6 Galvanostatic charge and discharge curves of the 6-MnO2 cathode at

various current densities ranging from 0.2 A g to 10 A g,

",f ot Jo
% 3

200nm
—m——c—

Figure S7 High-angle annular bright-field scanning TEM (HAABF-STEM) image




and the corresponding elemental mappings, respectively.
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Figure S8 (a, b) TEM. HR-TEM and SAED pattern of W-MnOz: (a,c) charged (1.8

V). (b,d) discharged (1 V).
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Figure S9 EIS of a) the W-MnO2 and b) 8-MnO: cathodes at different stages during
the discharge process. The equivalent circuit model for ¢) the W-MnO: and d) the &-
MnO: electrode.

The EIS data have fitted the data with the equivalent circuit, which is composed
of two semicircles in the high and low-frequency regions, respectively. For 6-MnO2
cathode, the EIS data show that the initial composition of one semicircle changes to
two semicircles during the discharge process, which is attributed to the gradual
production of basic zinc sulfate. The equivalent circuit of 6-MnO2 at 1.7 V is shown in

Figure S8d1. The equivalent circuit of -MnOz after 1.7 V is shown in Figure S8d2.
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Figure S10 CV tests for 5-MnO: cathode at various scan rates ranging from 0.3 to 3

mV/s.
1.0} 10}
—_~ L —_ -
E 0.8 Z 08
- 0.6 Eﬁ 0.6
= k=
£ 04 2 04f
=] -
2 02f 2 02f Peak 1, b=0.62
@ Peak 1,h=080| o0 | e Peak 2, b=0.41
— * Peak2,b=0.58| = “- v Peak 4, b=0.53
ozl v Peak 4, b=0.62 ozl
0.6 -04 02 00 02 04 06 06 04 -02 00 02 04 06
log (scan rate, mV/s) log (scan rate, mV/s)

Figure S11 (a, b) b values of different peaks in CV curves for W-MnO:z and 3-MnOz

cathodes: (a) W-MnO:a. (b) 6-MnOsx.
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Figure S12 The proportion of capacitive and diffusion contributions at various scan



rates for 6-MnO:a.

6
14
1.5¢ 12
‘_/'\
0 '
— -2«
=
E 1.0 4 5
\ 6 S
0.5 0\0'0\ o 9 99 18 éﬁ
DF %9 00%,% e 2 @ 959
o \0/ @ \ 0.00/ Py 0009’0\0 olg\gl 9\0/ a? -10
%a {-12
0.0 . . . L -14
16 48 80 112
Time(h)

Figure S13 GITT test of the 5-MnO2 cathode.

Table 1 Comparison of cycling performance with other recent studies

Electrode Currentdensity  Cycles  Capacity retention
CazMn0a4 [1] 0.1Ag? 1000 80%
Bao.26V205 0.92H20 [2] 5Ag? 2000 87%

MnO:z [3] 3Ag? 3000 94%
Zn3V207(OH)2 2H20 [4] 0.1Ag! 100 90%
MnO@C [5] 2AQg? 10000 70%

MnO: [6] 05A(g? 1000 82%
Na2VeO16 3H20 [7] 5Ag? 5000 85%
8-MnO: (This work) 10Ag? 2000 98.2%
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