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Synthesis of high
between electrode

Taniguchi, lzumi

working voltage cathodes and control of interface structure
and solid electrolyte for all solid state batteries.
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LiMP0O4/C (M=Co and Ni) were synthesized by a combination of spray pyrolysis
and wet ball milling followed by heat treatment. They were nanostructure and nanocomposite
materials, which were confirmed by X-ray diffraction (XRD), field-emission scanning electron
microscopy (FE-SEM), transmission electron microscopy (TEM), and inductively coupled plasma -
optical emission spectrometry (ICP-OES). The electrochemical properties of synthesized materials
were First measured by CR2032 coin-type cells containing conventional electrolyte. The LiCoP04/C

electrode exhibited a first discharge capacity of 130 mAh g-1 at 0.1C, which corresponded to 80 % of
its theoretical capacity, while the LiNiPO4 electrode did not work as cathode materials for lithium

rechargeable batteries. Finally, all solid state cell containing LiCoP04/C cathode and Lil+x+yAlx
(Ti,Ge)2-xSiyP3-y012 solid electrolyte was assembled and electrochemically tested.
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Fig. 1 Innovative rechargeable batteries
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Fig. 2 TG-DTA curves of Co(NO3)z:6H20
and LiH2POu4.
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Fig. 3 TG-DTA curve of the mixture of

CO(N03)2'6H20 and LiH2PO,.
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Fig. 4 XRD patterns of the samples prepared by
spray pyrolysis at 300, 400, 500, and 600 °C,
respectively.

JE % 400~700°C TiTH Z &iZL7=,

Fig. 5 (M ZER IR JE 300°C THARL L7
kL% | 400~700°C T 4 BFRETBERL L 7270k D
XRD /34— %, BERKIRE 400°C TIIAR
HiW LisPOs DEIHT B — 2 %58 LICOPO, D F5
VY XRD X7 — 2 &GS T DIT% L, 500°C,
600°C, 700°C TlE LiCoPO, ®i&\V > XRD /X%
—rnEbz, LarL, 600°C, 700°C Tl
R & LT CoP DI —7 bt Eh
71 71?5{) Fli ﬁ%iﬁbﬁﬁkﬂmr— X 500°C gf N DHHH'H‘ j'
7o

o Li;PO, = 7 Spriy pyrolysis temp: 300°C
v Co,P ) -
Annealing temp.: 700°C
v
>a
600 C
g :/J_l;l L ll..l;‘ S0
S 500°C
- -
E i . A PN VY RV
/ka o

As-prepared at 300°C

| | I | LiCoPO, (ICSD #87422)
I 1y | | T NP T S
10 30 40 50 60 70

2 0 [degrees]

Fig. 5 XRD patterns of the samples prepared by
spray pyrolysis at 300°C followed by annealing at

400, 500, 600 and 700°C, respectively.
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followed by annealing at 500°C, respectively.

XRD patterns of the samples prepared
by spray pyrolysis at 300, 400 and 500°C
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Fig. 9 FE-SEM image of the samples prepared by
the combination of spray pyrolysis at 300°C and
wet-ball-milling 800 rpm for 6 h, followed by
annealing at 500 °C.
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Fig. 7 XRD patterns of the samples prepared by
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Fig. 10 (a) TEM image of the samples prepared by
the combination of spray pyrolysis at 300°C and
wet-ball-milling at 800 rpm for 6 h, followed by
annealing at 500°C and (b) EDS spectrum of it.
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Fig. 8 SEM images of the samples prepared by
the combination of spray pyrolysis at 300°C and
wet-ball-milling at (a) 200 rpm, (b) 400 rpm, (c)
600 rpm, and (d) 800 rpm for 4 h, respectively,
followed by annealing at 500°C.
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Fig. 12 Rate capability of the cells containing
LiCoPO, and LiCoPO4/C nanocomposite.
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Fig. 13 Cycle performance of the cells
containing LiCoPOs  and LiCoPO4/C

nanocomposite.
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Fig. 14 Schematic representation of the structure
of the cell for all-solid-state battery.
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containing LiCoPO4/C nanocomposite.
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