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Abstract

The graphite is precipitated by the
different carbon solubility due to a variety of
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temperatures in the phase diagram. This
graphite composite including the fullerenes
and carbon nano tube is different from the
simple graphite in the phase diagram.
Besides, it is needed to discuss with the
precipitated graphite by adding different
boron contents. The character and structure
of precipitated graphite were studied by
X-ray diffraction, Raman spectra and
FE-SEM. The data obtained by X-ray
diffraction was refined by Rietveld method,
And as aresult, the graphitization degree has
been caculated with Maire and Mering
method G4 (added 10000ppm boron) has the
highest graphitization degree is of 93.04%.
Carbon nano tube was observed around the
graphite’'s surface by FT-SEM. The size is
from severa microns to several tens of
nanometers. For these graphites, they are
suitable for the use as anode material in the
Li-ion  second  battery. And the
electrochemical measurements were carried
out with Cyclic Voltammetry and Impedance
spectra. G2 (added 300ppm boron) has the
highest energy density (518mAhg?). This
value exhibited it is higher than the perfect
graphite theoretical value (372 mAhg™)

Keywords. graphite, X-ray diffraction,
Rietveld Method, Raman spectra,
fullerenes, FE-SEM, energy
density



CBO

L ) 1580cm™
sp’ 1332cm™
sp’
1332 cm*
1580cm™
fitting

(Asp’/Asp®) Asp?/Asp’

300ppm

Asp’/Asp’ ( )

(2)  10000ppm 100%

300ppm

82% 1000ppm 71 Oppm
60ppm 50 ( )

AC ) X

Oppm

(8.9° and
13° ) Ceo(fullerene)
Rietveld method
Coo(fullerene) 6 (rwp=18.47%)
(4) SEM
macro pore
300ppm
120
*C )
)
95-518 mAhg™*(
)
(6)
/ (18.65)
1
fullerenes carbon nano
tube X-ray
diffraction  Rietveld method
93.04%
2 /
( 18.65)
(518mAhg?)
3.
518 mAhg*

1. A.R.UbbelohdeandF. A. Lewis, Gra-
phite and its Crystal Compounds, Oxf-
ord Press, London (1960).

2. T.Nagaura, K. Tazawa, Prog. Batteries
Sol. Cells, v 9, n 20 (1990).

3. E. Matuyama, Nature, v 183, p 670
(1959).

4. Y.Kusumoto, S. Yoshimura, T. Nohma,
K. Nishio, Extended Abstracts, p 492.of
8th International Meeting on Lithium
Batteries, June 16-21, (1996).



~ ©
o o

@
o
1

3

2

Area ratio of sp / sp

N
o
1

-
o
1

Young-Chul Chang, Mochita, “Anodic
performances of mesocarbon microbeads
(MCMB) prepared from synthetic naph-
thalene istropic pitch”, Carbon, 37
364-365 (1999).

E. J. Plichta, W. K. Behl, M. Salomon, D.
Schleich, F. Croce, S. Passerini, Scrosati,
J. Power Source, v 43-44, p 481 (1993).
M. G. S. Thomas, W. J. F. David, J.
Goodenough, P. Mat. Res. Groves, Bull.,
v 20, p 1137 (1985).

Y uan-Haun Lee, Wen-Ku Chang, Chun-
Hsiung Fang,Yea-Fu Huang, Andy A
Wang, “ Electronic behavior of Li-GIC

10.

Materials Chemistry and Physics 53
243-246 (1998).

Douglas L. Dorset and May P.
McCourt, "Disorder and the Molecular
Packing of Cgo BuckminsterFullerenes. a
Direct Electron-Crystallographic Anal-
ysis” Acta Cryst. A50. 344-351(1994)

J. O. Besenhard, M. W. Wagner and M.
Winter, Inoganic  Film-Formin
Electrolyte Additives Improving the
Cycling Behaviour of Metallic Lithium
Electrodes and the Sel-discharge of
Carbon-Lithium Electrodes ", J. Power
Sources, v 43-44 (1993).

o
o
1

N
o
1

w
S
1

. CLs ”
in the lithium secondary battery”,
3 J
T T T T T T T T T T T T 1
3
T T T T T T T T T T T 1
>
2 300 -
by ]
c 200 —
ER N
T T T T T T T T T T T T 1
g
= R S A
T T T T T T T T T T T T 1
g wmjk v M/\ ™
e |
T T T T T T T T T T T T 1
500 1000 1500 2000 2500 3000 3500
Wavenumber(cm ])
. 300 160 -
..
10000 o 140+
’ 120
60 ;\; 100 H
. S
' 5 80 -
$ -
60
40 - /
=71000
lo 20 '
T T T T T T T T T T T T T
0 2000 4000 6000 8000 10000 0 2000 4000 6000 8000 10000
amount of Boron amount of Boron
2 3
Asp’/Asp



Mag= 40.00KX  EHT= 500kV Signal A=InLens  Date :1 May 2001

WD = 8mm

Photo No. =11

Time :15:16

300ppm

600 —

500 —

400 —

300 —

mAhg’

200 +

100

204

15

10

R/H ratio

—

T T T T
2000 4000 6000 8000

boron content

T
10000

T T T T
2000 4000 6000 8000

Boron content (ppm)

T
10000



	page1
	page2
	page3
	page4
	page5

