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Fabrication of nanoporous germanium for the use of anode material in lithium-ion
batteries
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An attempt to manipulate nanoporous (NP) structure of crystalline germanium
films was made by using accumulation of amounts of point defects, which are intrinsically contained
in amorphous Ge (a-Ge) films. When a-Ge films prepared by sputtering were annealed at a constant
rate in TEM, they crystallized at 500 . The microstructure is composed of coarse particles with the

diameter of 100 nm and void network. The crystal structure is hexagonal. On the other hand, when
a-Ge films were pre-annealed at 350 for a couple of hours and subsequently annealed at higher
temperature, they crystallized at 600 to be the diamond cubic structure. The microstructure is
composed of fine particles and isolated spherical voids, both with the diameter around 5 nm. NP
structure is governed by the crystallization behavior of a-Ge, which varies from state to state of
amorphous structure. The control of atomic-level structure of a-Ge is crucial to that of NP
structure of crystalline germanium.
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