
Interface Structure Regulation of Ag Lithiophilic Layer towards 

Uniform Lithium Nucleation/Growth 

Yue Liua, Shaobo Huanga, Biyan Wanga, Yusheng Yangb, Gaoping Caob, 

Yongchuang Xiongb, and Hao Zhangb, *

aSchool of Chemistry and Biological Engineering, University of Science and 

Technology, Beijing 100083, China

bBeijing Key Laboratory of Advanced Chemical Energy Storage Technologies and 

Materials, Research Institute of Chemical Defense, Beijing 100191, China.

Electronic Supplementary Material (ESI) for Sustainable Energy & Fuels.
This journal is © The Royal Society of Chemistry 2019



Figure. S1 SEM images of different reaction concentration of AgNO3 solution. (a) 1 

mM L-1 AgNO3. (b) 5 mM L-1 AgNO3. (c) 30 mM L-1 AgNO3. (d) 60 mM L-1 AgNO3. 

(e) 100 mM L-1 AgNO3. (f) 200 mM L-1 AgNO3.



Figure. S2 SEM images of different reaction time of 5 mM L-1 AgNO3 solution. (a) 1 

min. (b) 3 min. (c) 5 min. (d) 10 min.



Figure. S3 Morphological evolution during the Li plating and stripping on Cu foil 

current collector. SEM images of the Cu foil after been plated a capacity of (a) 0 mAh 

cm-2, (b) 0.5 mAh cm-2, (c) 2 mAh cm-2, (d) then been stripped to 0.5 V.



Figure. S4 CEs of different reaction concentration of AgNO3 solution. (a) 1 mM L-1 

AgNO3. (b) 30 mM L-1 AgNO3. (c) 60 mM L-1 AgNO3. 



Figure. S5 CEs of different reaction time of 0.5 mM L-1 AgNO3 solution. (a) 1 min. 

(b) 5 min. (c) 10 min. 



Figure. S6 Voltage profiles of the Cu foil at different cycles at 1 mA cm-2 for a total 

of 1 mAh cm-2 of Li.



Figure. S7 Equivalent circuit diagram for EIS plots.

Table S1. Electrochemical impedance fitted parameters for in Figure. 4 (c-d). with an 

equivalent circuit model shown in Figure S6

Cu foil Ag-Cu

Rb(Ω) Rf(Ω) Rb(Ω) Rf(Ω)

5 cycles 2.831 326 2.535 107.3

20 cycles 2.896 310 3.442 36.18

50 cycles 3.131 81.73 4.333 37.15

100 cycles 3.046 49.66 3.482 38.64



Figure. S8 CEs of the Cu foil, Ag-Cu electrodes at current density of 3 mA cm-2 and 

5 mA cm-2. (a) 0.5 mAh cm-2. (b) 1.0 mAh cm-2.



Figure. S9 SEM images of the Cu foil and Ag-Cu samples after cycles at 1 mA cm-2 

with a total 1 mA cm-2 of Li. (a) Cu foil. (b) Ag-Cu foil. 



Figure S10. Voltage profiles of (a) the Li/Cu|NCM cell and (b) the Li/Ag-Cu|NCM 

cell. (c) Cycling performance of Li/Cu|NCM and Li/Ag-Cu|NCM cells at 0.5 C. 



Tables S2 Summary of electrochemical performance of Li plating/stripping on Cu-
based current collectors.

Modified Substrate
Reaction
condition

Reaction 
time

Current 
density & 
Capacity

Cycles CE
Refere

nce

3D Cu-Zn 
alloy

Cu-Zn 
particles

Sintering at 

600℃ and 

Ar/H2 
reduction 

240min
1 mAh cm-2 at 

1 mA cm-2 160 98.3% 1

Porous 
copper

Cu foam
Template 

and electro-
deposition

300min
1 mAh cm-2 at 

1 mA cm-2 270 98% 2

Graphene 
anchored

Cu foam
Physic 

asorption
1min

1 mAh cm-2 at 
1 mA cm-2 200

About 
98%

3

3D porous 
Cu

Cu-Zn 
alloy

Electroche
mical

etching

1 mAh cm-2 at 
1 mA cm-2 200 97.9% 4

3D 
structured

Cu foil
Electro-

deposition
20min

1 mAh cm-2 at 
0.5 mA cm-2 80 95% 5

3D Li2O 
filled nano-

cluster
Cu foil

hydrotherm
al reaction  
and Ar/H2 
reduction 

960 min 150 96.7% 6

CNF and 
Cu 

particles
Cu foil

Electrospin
ning and 
sintering 

480min
1 mAh cm-2 at 

1 mA cm-2 400 96% 7

3D ordered 
macro-
porous

Cu foil Template 120min
0.5 mAh cm-2 
at 0.5 mA cm-2 80 93.1% 8

CuO 
Nanosheets

Cu foil

Wet 
chemical 
reaction 

into 
NH4OH 
solution

480min
1 mAh cm-2 at 

1 mA cm-2 180 94% 9

Ag 
particles

Cu foil
Electroless 

plating 
1.5min

1 mAh cm-2 at 
1 mA cm-2 100 88% 10

Ag 
nanopartic

les
Cu foil

In-Situ 
replaceme

nt reaction, 
5 mM L-1 
AgNO3

3min
1 mAh cm-2 at 

1 mA cm-2 400
97.56

%
This 
work
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