
 

Facial synthesis of Ge/rGO composite for high-performance lithium 

ion batteries 
Bangrun Wanga, Jun Jina, Zhaoyin Wen*a  

a CAS Key Laboratory of Materials for Energy Conversion, Shanghai Institute of Ceramics, 

Chinese Academy of Sciences, Shanghai 200050, P. R. China  

*zywen@mail.sic.ac.cn 

Germanium (Ge) is considered as a promising anode material for lithium ion 

batteries (LIBs) due to its high theoretical specific capacity (1600 mAh g-1). However, 

owing to the huge volume variation during cycling, the batteries based on Ge anodes 

usually show poor cyclability and inferior rate capability.[1, 2] Herein, we demonstrated 

a facial strategy to synthesize germanium/reduced graphene oxide composite (Ge/rGO) 

with Ge nanoparticles wrapped by conductive rGO nanosheets, which can accommodate 

huge volume variations of Ge and improve its electronic conductivity. When employed 

as anode for lithium ion batteries (LIBs), the as-obtained Ge/rGO exhibits excellent 

electrochemical performance and has a potential for further application of high energy 

and power density LIBs. 

The diffraction peaks of Ge/rGO are well indexed as cubic structure Ge (JCPDS No. 

04-0545) as shown in Figure 1a. Ge/rGO composite with a range of 1-8 μm show uniform 

spherical structure (Figure 1b).[3] Figure 1c shows the typical discharge/charge voltage 

profiles for the Ge/rGO composite at a current rate of 1 C (1 C=1.6 A g-1) with an initial 

coulombic efficiency of 64.1%. The Ge/rGO electrode exhibits a high reversible capacity 

of 947 mAh g-1 after 200 cycles, which could be attributed to uniform spherical structure 

with stong structural stability. 

 
Figure 1. (a) XRD pattern and (b) SEM image of Ge/rGO composite; (c) galvanostatic 

discharge-charge profiles for different cycles and (d) cycling performance of Ge/rGO electrodes 

at 0.2 C for the first 5 cycles followed by 1 C for subsequent cycles 
References:  

[1] S. Wu, C. Han, J. Iocozzia, M. Lu, R. Ge, R. Xu, Z. Lin, Germanium‐Based Nanomaterials for 

Rechargeable Batteries, Angew. Chem., Int. Ed., 55 (2016) 7898-7922. 

[2] B. Wang, Z. Wen, J. Jin, X. Hong, S. Zhang, K. Rui, A novel strategy to prepare Ge@ C/rGO hybrids 

as high-rate anode materials for lithium ion batteries, J. Power Sources, 342 (2017) 521-528. 

[3] B. Wang, J. Jin, X. Hong, S. Gu, J. Guo, Z. Wen, Facile synthesis of the sandwich-structured 

germanium/reduced graphene oxide hybrid: an advanced anode material for high-performance lithium ion 

batteries, J. Mater. Chem. A, 5 (2017) 13430-13438. 

 


