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� 1  Ge����8 FE-SEM���TEM���HRTEM��E SAED�� 

Fig.1  FE-SEM image (a), TEM image (b), HRTEM image (c) and SEAD pattern (d)
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� 2  p����\� �E¡¢£p���¤¥¦(� �  

Fig.2  Schematic illustrating: (a) the synthetic method used for 

NW growth and (b) the cumulative effect of cycling on 

the NW architecture 
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� 3  §¨ Cu ��©ª « Ge ���� � 

Fig.3  Schematic of the processes used to fabricate the Ge-na/Cu 

NNs
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� 4  ¬­®�¬¯(°mVp���8� � 

Fig.4  Schematic representation for the template-free and 

catalyst-free fabrication of Ge nanowires
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� 5  �
y±²|³E'³p8� �, |³¤¥ Ge��8

SEM��E TEM�� 

Fig.5  Schematic illustration for synthesizing meso- and macro-porous 

Ge materials via metallothermic reduction processes (a), 

SEM image (b) and TEM image (c) of mesoporous Ge 

particles (inset HRTEM image of Ge particle showing a 

crystal lattice)
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� 6  p´µ_¶8 XRD�·�SEM���HRTEM��E SEAD�� 

Fig.6  Typical XRD pattern (a), SEM images (b, c) and high-resolution TEM image (d) of Ge microcubes (inset in Fig.6d is the 

corresponding SAED pattern)
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� 7  ~�8¸¹¶º»\p����EN¼8 Ge��´½ 

Fig.7  Illustration of synthesis of Ge particles and hollow Ge 

microspheres in different molten salts
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Process in the Preparation of Ge-based Anode Materials for Lithium-ion Battery 
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Abstract: Along with the rapid development of portable electronic products and electric vehicles, the research on lithium-ion batteries 

(LIBs) with high energy density and power density has attracted more and more attention. Anode material as a necessary component of 

electronic device has become an important research direction. Commercial graphite anode is limited by its low theoretical capacity. 

Germanium-based nanomaterials have emerged as important candidates for lithium-ion battery anode materials owing to their high 

theoretical specific capacity and unique chemical and physical properties. This review will focus on preparation methods, current 

applications and future development of germanium nano materials with different morphologies and composition in LIBs. 
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