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ABSTRACT

Lithium- Carbon Intercalation Compounds(Li-CICs) have been synthesized from various carbon ma-
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terials by use of the modified stainless steel two-bulbs methods. These compounds had various colours

by structural character of starting materials. The synthesized Li- CICs were identified to stage forma-

tion process by X-ray diffraction data. At these results, well-oriented natural graphite and graphite

fiber are formed lower stages(Stage 1, Stage 2), but poor-ariented carbon fiber and petroleum cokes

are also formed higher stages(Stage 3, Stage 4, Stage 5). And when we compared with measured d

value and calculated d value, these values agreed with each other. But poor-oriented carbon materials

are some difference from them. The stage stability and energy stage of Li-CICs were obtained by UV/

VIS Spectrophotometric data. X-ray diffraction and UV/VIS Spectrophotometric data suggested that

well- oriented carbon materials has distingushible curve between energy and reflectance. In these

results, we know that many charge carriers between carbon layers are related to concentration of

intercalants. And then, this paper also provides information on high efficiency energy storing materials

at intercalation process of Li-CICs.
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Table 1. The results of elemental analysis for various host carbons

Contents(% ) c H N
Host Carbons
Natural Graphite 98.08( +1.151) 0.6530( +0.031) 0.2001(+0.013)
Petroleum Cokes 96.77(+0.985) 0.1273(+£0.073) 0.6681( +0.621)
Graphite Fiber(P100) 95.68( +1.532) 0.9369( +0.076) 4.788(+£0.432)
Carbon Fiber(T300) 95.10( +1.661) | 1.197(+0.088) 3.329( +0.553)
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Table 2. The colour of various Li-carbon inter- Table 4. The d(A) value of X-ray diffraction
calation compounds on petroleum cokes
Carbon Materials Colours .
- (a) Original petroleum cokes
Natural Graphite Gold
Graphite Fiber Brass- yellow d (A) (hEl) Intensity
Petroleum Cokes Red- yellow 3.3469 002 D.V.S
Carbon Fiber Black 2.1181 100 M
1.7084 004 V. W
1.2214 110 W

Table 3. The d(A) value of X-ray diffraction
on graphite

* D. V. S : diffused-very strong, M : middle,

(a) Original graphite W weak, V. W : very weak

d(A) (hkl) Intensity (b) Measured d( A ) value of Li-petroleum
3.3576 002 V.S cokes intercalation compounds
2.1274 100 Y
2.0310 101 S d (A) (hkl) Intensity
1.7999 10z W 4.7226(4.7258) 4s 003 D.W
16795 004 S 3.8192(3.8069) Is 001 D.S
15451 103 M 2.8056(2.8355) 4s 005 W
12314 110 M 2.1158(2.1181) p. ¢ 100 D. M
11568 112 S 1.2799(1.2689) Is 003 \
11345 105 W * () calculated d( A) value
11174 006 W ** Is : stage |, 4s . stage 4, p.c . petroleum
0.9936 114 106 M cokes

* V.S : very strong, S : strong, M : middle, *** D. S ! diffused-strong, D. M : diffused-

W * weak middle, W : weak, V. W . very weak

(b) Measured d(A) value of Li-graphite inter- Table 5. The d( A) value of X-ray diffraction
calation compounds on graphite fiber(P100)

F d(A4) (k) Intensity (a) Original graphite fiber
3.7140(3.7076) Is 001 V.S
2.1599(2.1274) G 100 M d (A) (hkl) Intensity
1.8621(1.8538) ls 002 S 3.3858 002 V.S
1.2475(1.2359) Is 003 M 2.1281 100 M
1.2363(1.2314) G 110 S 1.6886 004 S

* () calculated d( A) value 1.2300 110 S

**Is : stage 1, G : graphite 1.1258 006 M

*** V.S @ very strong, S | strong, M . middle * V.S : very strong, S ! strong, M  middle
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(b) Measured d( A) value of Li-graphite fiber

intercalation compounds

d (A) (hkl) Intensity
3.5902(3.5579) 2s 002 V.S
2.6639(2.6239) 3s 004 W
2.4153(2.3719) 2s 003 M
2.1532(2.1281) F 100 S
1.6361(1.6879) 1s 002 W
1.4365(1.4232) 2s 005 M
1.2416(1.2453) 1s 003 S

* () calculated d( A) value

** 15 : stage 1, 2s . stage 2, 3s : stage 3, F' :
graphite fiber

*** VS . very strong, S . strong, M : middle,
W . weak

Table 6. The d( A ) value of X-ray diffraction
on carbon fiber(' T300)
(a) Original carbon fiber

d (A) (hkl) Instensity
3.4932 002 D.S
2.1033 100 W

(b) Measured d( A) value of Li-carbon fiber in-

tercalation compounds

d (A) (hkl) Intensity
5.2556(5.2395) 3s 002 D. W
4.3424(4.4530) 5s 004 M
2.7618(2.8644) 4s 005 S
2.6650(2.6190) 3s 004 W
2.4863(2.4453) 2s 003 S
1.7567(1.7465) 3s 006 W
1.4933(1.4970) 3s 007 W
1.4340(1.4672) 2s 005 W

* () calculated d( A) value

** 3s : stage 3, 4s | stage 4, 5s | stage 5

*x* 1. W . diffused-weak, M . middle, W
weak
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Fig. 2. UV/VIS reflectance spectrum between 4.
96-1.37 eV to Li-Graphite Intercalation
Compound (Li-GIC).
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Fig. 3. UV/VIS reflectance spectrum between 4.
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calation Compound(Li-PCIC). '
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Fig. 4. UV/VIS reflectance spectrum between 4.
96-1.37 €V to Li-Graphite Fiber Interca-
lation Compound(Li-GFIC).
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Fig. 5. UV/VIS reflectance spectrum between 4.
96-1.37 eV to Li-Carbon Fiber Intercala-
tion Compound(Li-CFIC).
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