
Supplementary Information 

Guiding lithium growth direction by Au coated separator for improving lithium 

metal anode 

 

Zhouting Sun1,2,#, Qihang Zhang1,#, Zhenyu Wang1, Yifei Chen1, Kaiming Wang1,3, 

Fei Shen1,*, Juchen Guo4, Xiaogang Han1,* 

 

1State Key Laboratory of Electrical Insulation and Power Equipment, School of Electrical 

Engineering, Xi’an Jiaotong University, Xi’an 710049, Shaanxi, China. 

2Huaneng Clean Energy Research Institute, China Huaneng Group, Beijing 102200, 

China. 

3School of Future Technology, Xi’an Jiaotong University, Xi’an 710049, Shaanxi, China. 

4Department of Chemical and Environmental Engineering, Materials Science and 

Engineering Program, University of California - Riverside, CA 92521, USA. 

#Authors contributed equally. 

 

Correspondence to: Dr. Fei Shen, State Key Laboratory of Electrical Insulation and 

Power Equipment, School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 

710049, Shaanxi, China, E-mail: feishen@xjtu.edu.cn; Prof. Xiaogang Han, State Key 

Laboratory of Electrical Insulation and Power Equipment, School of Electrical 

Engineering, Xi’an Jiaotong University, Xi’an 710049, Shaanxi, China. E-mail: 

xiaogang.han@xjtu.edu.cn  

 

How to cite this article: Sun Z, Zhang Q, Z Wang, Chen Y, Wang K, Shen F, Guo J, Han 

X. Guiding lithium growth direction by Au coated separator for improving lithium metal 

anode. Energy Mater 2024;4:4000xx. http://dx.doi.org/10.20517/energymater.2024.03 

mailto:feishen@xjtu.edu.cn
mailto:xiaogang.han@xjtu.edu.cn
http://dx.doi.org/10.20517/energymater.2024.03


 

Supplementary Figure 1. Morphology and element mapping of commercial PP separator 

and AuPP. (a) SEM image of PP. (b) SEM image of AuPP (inset: digital photo of prepared 

AuPP). EDS mapping images of (c) C and (d) Au. 

 

 

Supplementary Figure 2. AFM image and spectrum of relative height of the stepped 

thickness of sputtered Au and underlying Si substrate.  

 



 

Supplementary Figure 3. Voltage profiles of lithium deposition on the (a) Cu and (b) 

AuPP at a current density of 10 μA cm-2. 

 

 

Supplementary Figure 4. (a) SEM image of only alloy (AuLi3) on the AuPP (cutoff 

voltage is set to 0.001 V) and mapping images of (b-d) C, Au, O. 

 

 

Supplementary Figure 5. XRD Spectrums of Au, Cu, alloyed AuLi3 on copper (a) before 



and (b) after alloying. 

 

 

Supplementary Figure 6. (a) SEM image of cross-section view of deposited Li (0.5 mA 

h cm-2) on the AuPP. Mapping images of (b-d) C, Au, O.  

 

 

Supplementary Figure 7. Voltage profiles of symmetric Lithium cells with PP and AuPP 

in the 50th, 500th and 1000th cycle. 

 

 

Supplementary Figure 8. Electrochemical impedance spectra of Li|Cu cells with PP and 

AuPP after 100 cycles for 1 mA h cm-2 at 1 mA cm-2. 

 


