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Figure S1. SEM images of the Mn(OH)2 after long-life cycle.
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Supporting Notes:
Calculation details of the Galvanostatic Intermittent Titration Technique (GITT):
GITT analysis was applied to determine the Zn*" ion diffusion coefficients (Dzn>*, cm?
s, following the methodology described in refs. In GITT analysis, the transient
voltage that is generated due to the application of a current pulse is monitored as a
function of time. Before the GITT measurement, the assembled cell was first
discharged/charged at 0.3 A g! for 30 cycles to obtain a stable state. Subsequently, a
galvanostatic pulse (charge or discharge) of 3000 sec at a current density of 50 mA g
was followed by 60 sec at open circuit step to allow relaxation back to equilibrium. In
general, pulse times range from 10 minutes to several hours, depending on the material
and its kinetics. Electrode materials with fast reaction rates, i.e. with high diffusion
coefficients require shorter time pulse times so as to avoid parasitic side reactions
during the hold, once the primary redox reaction is complete. Because of the fast charge
behavior of the PANI, 3000 sec pulse duration and relaxation time ware chosen. This
was repeatedly applied until the discharge (charge) voltage reached 0.3 V (1.8V) vs. Zn.
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Where 7 is the constant current pulse duration (3000 sec); n,, and V,, are the moles

(mol) of PANI and molar volume (cm® mol™!), respectively. S is the electrode electrolyte
interface area (cm?) taken as the geometric area of the electrode; dE; and dE, arethe
change in the steady state voltage and overall cell voltage after the application of a

current pulse in a single step GITT experiment.
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Table S1. Diffusion coefficient of Zn*" in referenced cathode materials.

Active materials Electrolyte Discharge Dz,>* (cm?s?') Charge Dz,2" (cm?s?) 1:;?:
o-MnO, 2M ZnSO, P g
microspheres 0.1M MnSO, 1010 10510 .
Birnessite MnO, 2 M ZnSO, i
Nanobelts 0.2 M MnSO, 18210 Z
] IM ZnSO, o "
3-MnO, 0.1M MnSO, 1.3x10 89x 10 3
5 2M ZnSO, 14
&-MnO, 0.5M MnSO, 2.96 x 10 4
2M ZnSO, -10__1()-14
Fe/o-MnO, 0.1M MnSO, 10719~10 5
3M Zn(CF;S0;3), -13
MnO, NWs 0.IM Mn(CFSOs), 3.1 x10 6
V,0,@C 3M Zn(CF;S05), 1.6 x10714~8.6 x101° 9.6 x10711~3.6 x1071° 7
3M Zn(TfO),
A0 6M LiTFSI 5.6 x10716~3.6 x10713 6.8x10714~1.2x 10713 8
8-Ni ,;V,05-nH,0 3 M ZnSO, 10710 9
V,0snanowires 3M ZnSO, 1.01 x 10712~8.40 x 10710 10
V,0,/CNTs =
i 3 M Zn(CF;S03), 10 11
-9 -8 —10_
PANI film 2 M Zn(CF,S0y), 6.25 x 107°~7.82 x 10 7.69%x10 ) 1.81x 12
1077
V,CT, MXene 2 M Zn(CF;S05), 3.7 x 1013 13
PC@MFO 2 M ZnSO, 10714~10710 14
Manganese This
Hydroxide 2 M Zn(CF;S05), 1.0x107°~2.7x 10711 45x1078-10x10° 1
Nanowire Arrays
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