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Lithium-ion batteries (LIBs) have attracted much attention in the scientific and industrial
field as a main power source for portable electronic devices, electric vehicles, etc due to their
large electromotive force and high energy density. In recent years, a good deal of attention has
been devoted to improving the performance of LIBs by developing better components,
including novel electrode materials. Graphite and LiCoO2 are conventionally used for anode
and cathode materials due to their stable cycle characteristics, wide potential difference and
high theoretical capacity. However, development of higher storage capacity devices using
graphite anode is limited by the formation of LiC6. For this reason, graphite anodes have been
tried to replace by certain metal alloys (LixM, M = Ge, Si, Sn…) which have greater theoretical
capacity.
Metallic tin has been widely researched as a promising anode material for LIBs. An
equilibrium phase diagram of Li-Sn shows a number of different intermetallic compositions.
Li22Sn5 possesses specific charge capacity, ~994 mAh/g. However, metallic Sn electrodes are
cracked and pulverized by the large volumetric variations that occur during the charge and
discharge reactions. This mechanical/physical degradation leads to the loss of adhesion and
electrical continuity between the electrode and the current collector. This problem has been the
biggest stumbling block to the development of practical Sn-based anodes.
We already reported that metal nanoparticles were uniformly deposited on the graphite
surface using reducing agent in aqueous solution. Thin carbon layer was coated on graphite by
the carbonization of carbon precursor under inert atmosphere. The carbon layer enhanced the
adhesion of metal nanoparticles to the graphite matrix. Metal nanoparticles deposited on
carbon-coated graphite showed very stable cyclability, and its capacity reached to ~90% of the
theoretical capacity at a rate of 0.2C.
In this study, we report the synthesis of carbon nanotube-graphite (CNT-G) composite
materials derived from the coating of MOF (metal organic framework) on the surface of
graphite through carbonization. This process will increase the surface area of graphite materials.
Metal nanoparticles are simple deposited on the surface of CNT-G to increase capacity and
cyclability of anode in lithium rechargeable batteries. Metal nanoparticles will give higher
capacity which is close to theoretical capacity without any fracture or detachment from
substrate because CNT plays a role as anchor.
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