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Lithium metal phosphates have recently emerged as potential lithium-ion battery cathode
materials owing to the relatively high theoretical capacity and redox potential as well as
electrochemical and thermal stabilities. However these materials have inherently poor electronic
conductivity and Li-ion diffusivity, and hence poor rate-capability. Downsizing of Li-host
particles and their carbon-coating were effective to overcome the latent problem of LiFePQO,, but
not enough for LiIMnPO,4 having much lower conductivity than LiFePO4. The poor rate-capability
of LiMnPOQy is reported to be ascribable to a large kinetic barrier at the mismatched interface of
MnPQO,/LiMnPO, during Li insertion/extraction processes, and downsizing the particle to
nanometer level is expected to lower the Kkinetic barrier. Here, we developed LiMnPO,
nanoparticles-embedded porous carbons as a new cathode material of Li-ion battery.

LiH,PO,4, Mn(COOCHj5),*4H,0 and nitric acid in the molar ratio of Li/Mn/P = 1:1:1 were dissolved in
diethylene glycol. This precursor solution was mixed with porous carbon, and was irradiated by microwave
for several minutes. As a reference, bulk-LiMnPO,, was also synthesized without the porous carbon by the
similar manner.

It was confirmed by XRD measurements that LiMnPQO, crystalline phase produced within 8
minutes under the irradiation of microwave. The LiMnPO, nanocrystallites—embedded porous
carbons possessed nanoporous strucures of porous carbons where most of LMP nanocrystallites
deposited in the nanopores and some of them were on the outersurface (Fig.1). As shown in Fig. 2,
the LiMnPQO, nanocrystallites—embedded porous carbons exhibited higher charge-discharge
capacity and better rate capabilitiy than bulk-LiMnPO, without porous carbon. The EIS
measurement revealed that the nanocomposite structure is effective to bring out better performance
of highly insulating LiMnPO, by the promotion of charge transfer reaction and lithium diffusion.
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