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Supplementary Figures and Table 

 

Fig. S1 SEM images of the a, b stainless steel meshes and c In powder. d XRD patterns of the 

In powder  
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Fig. S2 Optical microscopic images of a the Zn electrodes after the rolling process and b the 

pristine ZnIn electrode 

 

Fig. S3 Optical photographic image of the P-Zn electrode before and after In powder 

modification 

 

Fig. S4 Optical microscopic images of the Zn deposits on the ZnIn electrode with the areal 

capacities of a 0 mAh cm-2, b 3.0 mAh cm-2, c 5.0 mAh cm-2, and d 10.0 mAh cm-2  
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Fig. S5 In situ optical microscopic images of the Zn deposition on the P-Zn electrode. Scale 

bar: 100 μm 

 

Fig. S6 a SEM image and b optical microscopic image of the Zn deposits on the ZnIn electrode 

with the areal capacities of 15.0 mAh cm-2 

 

Fig. S7 SEM images of Zn deposits on the pristine Zn electrode with the current density of 1.0 

mA cm-2 for 5 h 
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Fig. S8 a XPS full survey scan spectra and high-resolution core-level spectra of b Zn 2p and c 

In 3d for the pristine ZnIn electrode and the ZnIn electrode after Zn metal deposition 

 

 

Fig. S9 Contact angles of the a pristine Zn, b P-Zn and c P-Zn electrode with the capacities of 

3.0, and d pristine ZnIn electrodes and the ZnIn electrode with the capacities of e 3.0 and f 5.0 

mAh cm-2 

 

Fig. S10 Simulation results of a the current density and b the Zn ion concentration distribution 

on the pristine Zn electrode surface 
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Fig. S11 2D view of the evolution process of a-c the current density and d-f the Zn ion 

concentration distribution on the ZnIn electrode surface 

 

Fig. S12 a 3D view of the evolution process of the current density on the ZnIn electrode surface 

and b its corresponding 2D view 

 

Fig. S13 a 3D view of the evolution process of the Zn ion concentration on the ZnIn electrode 

surface and b its corresponding 2D view 
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Fig. S14 Slice of the electron density difference map of the Zn atom on the In (002) and Zn 

(002) planes, respectively 

 

 

Fig. S15 Nyquist plots of the a Zn and b ZnIn symmetric batteries before and after polarization 

test and the corresponding current-time curves of the c Zn and d ZnIn symmetric cells under 

the constant voltage polarization of 5 mV.  

The Zn ions transference number was obtained by the Evans’ method [S1, S2]: 

𝑡𝑍𝑛2+ =
𝐼𝑆(∆𝑉 − 𝐼0𝑅0)

𝐼0(∆𝑉 − 𝐼𝑆𝑅𝑆)
 

where I0 and Is are the currents of the initial and steady state, respectively and Rs and Rs represent 

the corresponding resistances, respectively. The ΔV means the applied voltage polarization.  
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Fig. S16 CV curves of Zn plating/stripping on pristine Zn and ZnIn electrodes 

 

Fig. S17 The EIS curves of  a pristine Zn and b ZnIn electrodes at different temperatures. c The 

corresponding desolvation activation energy values of the differnet electrodes 
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Fig. S18 Optical microscopic images of a pristine Zn and b P-Zn, and c, d ZnIn electrodes after 

cycling 100 h at the current density of 1.0 mA cm-2 with the area capacity of 1.0 mA cm-2 

 

 

Fig. S19 Band contrast image and its corresponding EBSD mapping of the ZnIn electrode a, b 

before and c, d after cycling 100 h  
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Fig. S20 Mulliken charge distributions of the Zn atom on the a In (002), b In (110), c Zn 

(002), and d Zn (100) planes 

 

 

 

Fig. S21 Voltage profiles of Zn deposition on the pristine Zn and ZnIn electrodes at a 0.5 mA 

cm-2, b 1.0 mA cm-2, and c 2.0 mA cm-2 

  

http://springer.com/journal/40820


Nano-Micro Letters 

S10/S18 

 

Fig. S22 Voltage profiles of pristine Zn, P-Zn, and ZnIn symmetric cells with plating/strapping 

conditions of a 1.0 mA cm-2 and 1.0 mAh cm-2 and c 2.0 mA cm-2 and 2.0 mAh cm-2. b, d Their 

corresponding magnified curves at specific time in a, c 

 

Fig. S23 Voltage profiles of the pristine Zn and P-Zn symmetric cells with plating/strapping 

conditions of 10.0 mA cm-2 and 1.0 mAh cm-2 
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Fig. S24 Coulombic efficiency of the Zn plating/stripping on Ti foil at a 1.0 mA cm-2 and 1.0 

mAh cm-2 and b 10.0 mA cm-2 and 1.0 mAh cm-2. c-e Plating and stripping voltage profiles of 

Zn//Ti cell at 10.0 mA cm-2 and 1.0 mAh cm-2 

 

Fig. S25 Voltammetry of the pristine Zn and ZnIn symmetric cells at a scan rate of 1.0 mV s-1 
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Fig. S26 a Voltage profiles of the pristine Zn and ZnIn symmetric cells with plating/strapping 

conditions of 40.0 mA cm-2 and 1.0 mAh cm-2 and b, c magnified voltage-time curves at 

different times 

 

Fig. S27 Magnified voltage-time curves at different times in Fig. 4c 

 

Fig. S28 a Voltage profiles of the pristine Zn and ZnIn symmetric cells with plating/strapping 

conditions of 2.0 mA cm-2 and 10.0 mAh cm-2 and b, c magnified voltage-time curves at 

different times 
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Fig. S29 a Voltage profiles of the pristine Zn and ZnIn symmetric cells with plating/strapping 

conditions of 10.0 mA cm-2 and 10.0 mAh cm-2 and b, c magnified voltage-time curves at 

different times 

 

Fig. S30 Comparison of a the voltage polarization from rate performance and b the cumulative 

capacity of the pristine Zn and ZnIn symmetric cells at various working conditions 

Table S1 Performance comparison of different modification strategies for Zn anode  

Materials Method/Mechanism Current 

density 

(mA cm-2) 

Areal 

capacity 

(mAh cm-2) 

Time (h) Refs. 

Hydroxyl-rich 

silica ion sieve 

Separator modification 1.0 1.0 3400 [S3] 

10.0 1.0 2550 

TiN Protective  

coating layer 

0.5 0.5 2800 [S4] 

1.0 1.0 2300 

2.0 2.0 1050 

3D porous Ti Nanoporous host  1.0 1.0 2000 [S5] 

10.0 0.5 500 

3D intertwined 

bacterial cellulose 

In situ 

self-assembly 

0.5 0.25 3000 [S6] 

5.0 2.5 570 

5.0 5.0 300 

Zinc phosphate  Hydrothermal reaction 1.0 1.0 469 [S7] 

5.0 1.0 1976 

10.0 1.0 500 

Sulfonate-rich  Ion-exchange layer 1.0 1.0 600 [S8] 

2.0 2.0 230 
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Cross-linked 

gelatin 

Artificial interface 

layer 

1.0 1.0 4000 [S9] 

2.0 2.0 200 

Betaine Electrolyte additive 0.5 0.5 4200 [S10] 

2.0 2.0 830 

Carbonyl-containing 

Layer 

Ion redistributor 

and functional 

protective interphase 

1.0 0.25 5000 [S11] 

4.0 1.0 2100 

10.0 2.5 820 

ZnO/C 

nanoparticles 

Host 10.0 1.0 400 [S12] 

20.0 1.0 150 

Bi Termodynamics inertia 

and kinetics zincophilia 

2.0 1.0 1700 [S13] 

5.0 2.0 1500 

10.0 1.0 2000 

10.0 5.0 310 

C/Cu nanocomposite 

decoration layer 

Functional ultrathin 

separators 

1.0 0.5 2000 [S14] 

5.0 2.5 650 

10.0 2.0 600 

Zn(NO3)2 6H2O and 

(NH4)2HPO4 

Conversion 

coating 

5.0 1.25 2000 [S15] 

20.0 5.0 470 

Graphdiyne Atomic electrode 10.0 1.0 3200 [S16] 

30.0 1.0 250 

Metal-organic  

complex interphase 

In situ complexing of 

metal-phytic acid 

0.5 0.25 2000 [S17] 

5.0 2.5 1750 

Lanthanum nitrate Electrolyte additive 1.0 1.0 1200 [S18] 

10.0 5.93 160 

Zn anode with 0.3 mAh cm-

2 perdeposited layer 

Stable zinc metal 

electrode surface 

morphologies 

5.0 1.0 1000 [S19] 

7.5 1.0 700 

10.0 1.0 500 

Poled ferroelectric coating 

layer 

Deconcentrate and 

self-accelerate ion 

migration 

1.0 1.0 4000 [S20] 

10..0 2.0 1250 

20.0 2.0 625 

40.0 2.0 225 

Hexamethylenetetramine Electrolyte additive 5.0 1.0 4000 [S21] 

5.0 5.0 590 

Yolk-shell 

microspheres film 

Artificial interface 

layer 

1.0 0.5 3800 [S22] 

10.0 1.0 4000  

ZnIn anode Surface patterning and 

zincphilic interface 

design 

1.0 1.0 1020 This 

work 2.0 2.0 1200 

10.0 1.0 5050 

20.0 1.0 2700 

20.0 5.0 850 

40.0 1.0 400 

 

Fig. S31 Photographic images of the obtained CFs host at a folding, b bending, and c twisting 

states. d SEM and e, f TEM images of the CFs 
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Fig. S32 a Cross-sectional SEM image of the CFs. b TEM image and the corresponding EDS 

mapping images of the I2-CFs electrode 

 

Fig. S33 a Charge/discharge profiles of the Zn//I2-CFs full cell at the current density of 0.5 C 

and b their corresponding dQ/dV curves 

 

Fig. S34 Charge/discharge profiles of a the Zn//I2-CFs and b ZnIn//I2-CFs full cells at the 

current density of 5.0 C 
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Fig. S35 a Open circuit voltage, b two cells connected in series, and c, d flexibility testing of 

the quasi-solid-state ZnIn//I2-CFs pouch cell 

 

Fig. S36 Optical photographic images of the quasi-solid state ZnIn//I2-CFs pouch cell 

powering a LED under different temperature conditions 
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