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S1 Calculations

The corresponding diffusion coefficients of the §-MnO; and §-MnO».x electrodes are
obtained according to the equation:

4 mBVM AES
Dgrrr=— 2(—=2)?
GITT T[T( MgS ) (AET)

in which t denotes the constant current pulse time (s), mg, VM, Mp, and S represent
the weight (g), molar volume (cm® mol ™), molecular weight (g mol ™) of the electrode
and contacting area (cm?) between the electrode and electrolyte, respectively.

S2 Supplementary Figures

Fig. S1 a-b SEM images of 3-Mn02x-0.5 and 8-MnO2x-5.0
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Fig. S2 CV curves for a 3-MnOz2, b 3-MnO2-x-0.5 and ¢ 8-Mn0O2«x-5.0 electrodes at
0.2~2.0 mvst
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Fig. S3 Capacity retention rate of a 3-MnOg, b 3-MnO2-x-0.5 and ¢ 6-MnO2x-5.0
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Fig. S4 Charge/discharge profiles of the a 3-MnO», b 3-MnO,«-0.5 and ¢ 6-MnO»-«-
5.0at0.5~10.0 A g*
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Fig. S5 In-situ ion diffusion coefficients of the a 5-MnO, b 6-MnO,«-0.5 and ¢ 6-
Ml’l02-x-5.0
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Fig. S6 CV profiles at diverse sweep rates of the a 5-MnO, b 3-Mn0O,4-0.5 and ¢ 6-
MnO»«-5.0. The evaluation of b values from linear fits in logarithmic plots of peak
currents versus scan rates for the d 6-MnO, e 8-MnO2x-0.5 and f 3-MnO,-5.0

Fig. S7 The side-view theoretical models of a 5-MnO», b 5-MnO>4-0.5, ¢ 6-MnO».«-
2.0 and d 6-MnO,«-5.0
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Fig. S8 a The side-view theoretical models of 6-MnO; adsorbing H', b -MnO,-0.5
adsorbing H', ¢ §-MnO,.x-2.0 adsorbing H', d -MnO».x-5.0 adsorbing H" and e §-MnO»
adsorbing Zn?*, f 8-Mn0,x-0.5 adsorbing Zn**, g §-MnO»x-2.0 adsorbing Zn**, h §-
MnO».x-5.0 adsorbing Zn**

Fig. S9 The ex-situ FESEM image at fully discharged state (point V)
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Table S1 The comparison of electrochemical properties of 6-MnO2-2.0 with the
previously reported cathode materials for zinc ion batteries

Cathode materials Voltage range  Specific capacitance Rate performance  References
299 mAh-g? 150mAh-g*
Mno.15V205 nH20 0.2~1.6 V [S1]
@0.5 A-g? @10 A-g*
373.7 mAh-g* 213 mAh-g?
Ko.43(NH4)0.12V20s5 1.7~40V [S2]
@0.5 A-g? @10 A-g*
5. Co.NVO 0312V 253.5 mAh-g* 167.4 mAh-g?! (s3]
-Co- 3~1
@0.5 A-g? @10 A-g*
Va0 0.9-16V 382.5 mAh-g* 205 mAh-g? (4]
2U3 4ad W
@0.4 A-g? @12.8 A-g?
346.5 mAh-g*! 252.6 mAh-g?!
0¢-HVO @PPy 0.2-16V [S5]
@0.1 A-g? @10 A-g?
) 345 mAh-g? 121 mAh-g?
Na* doping VO2 nanobelts (NVO) 0.2~16V [S6]
@0.2 A-gt @10 A-g?
348.5 mAh-g* 125.4 mAh-g-1
Zn0-QDs-VN-0.5 0.4~16V [S7]
@0.2 A-gt @5.0 Ag?
342 mAh-g? 100 mAh-g-1
MnO2@PANI 1.0~1.85V [S8]
@0.2 A-gt @5.0 Ag?
324 mAh-g? 205 mAh-g?
S-MnO2 0.8~18V [S9]
@0.2 A-gt @2.0 Ag?
335 mAh-g? 206 mAh-g?
-MnO: NDs 1.0~19V [510]
@0.1 A-g? @2.0 Ag?
420.7 mAh-g*
@2.0 Ag?
551.8 mAh-g! 328.6 mAh-g?! )
6-MnO2x-2.0 09~18V This work
@0.5 A-g? @5.0 A-g?
262.2 mAh-g!
@10.0 A-g?

Table S2 The comparison of electrochemical properties of 6-MnO2x-2.0 with the
previously reported cathode materials for zinc ion batteries

Samples Cycling current density ~ Cycle performance References
Zn//B-Mn0O2 0.2 Ag? 53.7% (after 1000 cycles) [S11]
6-MnO2 NDs 1.0 Ag? 86.2% (after 1000 cycles) [S10]
V20s/CNTSs hybrid paper 10.0 A-g? 76.9% (after 500 cycles) [S12]
Zn0O-QDs-VN-0.5 5.0 Ag?t 54% (after 1800 cycles) [S7]
ZNCMO@N-rGO 1.0Ag? 78.5% (after 900 cycles) [S13]
Zn/rGO // V307 H20/rGO 1.5A¢g? 79% (after 1000 cycles) [S14]
NiHCF/RGO 02 Ag? 80.2% (after 1000 cycles) [S15]
Zn/NVO 4.0Ag? 82% (after 1000 cycles) [S16]
B-MnO: 1.0 Ag? 89.1% (after 600 cycles) [S17]
MnO2@PEDOT .11 A-g? 83.7% (after 300 cycles) [S18]
~90% (after 500cycles)
0-MnO2x-2.0 3.0 Ag? ~87% (after 1000 cycles) This work

~83% (after 1500 cycles)
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