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ABSTRACT

The residue compounds of sulfuric acid-carbon fiber system were obtaned from P100, M4D, TZ307, and
T300 fibers. The fibers which easily formed intercalation compound had small change of dwe value, but, large
change of diameter of fiber. It was considered thal the cracks in carbon fiber were due to the this conflicling
result. The resistivities of residue compound of carban fibers were increased with the large change of diameter
of fibers. It is thought that the reason of cur results is increasing defects such as crack in fibers, From the
UV reflection spectra, it was found that reflectances of residue compounds were all decreased and the residue
compounds were more stable than intercalation compourngs,
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Fig. 1. X-ray diffraction patterns of P100, M40, TZ307,
T300 fibers.
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Fig. 2. X-ray diffraction patterns of residue compounds
of P100, M40, TZ307, T300 fibers.
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Table 1. X-ray Thagram of P100, M40, TZ307, T300
Fibers and Their Residue Compounds
(a) P10% Fiber

Pristine fiber Residue compound
Intensity |  d(A) bl ad) | Intensiy
Vs 3.384 062 3.384 Vs
m 2.130 100 2.126 w
s 1.694 004 1.691 s
m 1.232 110 1.231 m
VW 1161 112 — -

w 1.128 006 1128 w
(b) M40 Fiber
Pristine fiber Residue compound
Intensity | d(A) hkl dd) | Intensity
A% 3.424 002 3.434 Vs
w 2.103 160 2115 w
w 1.712 004 1.750 w
(c) TZ307 Fiber
Pristine fiber Residue compound
Intensity |  d(A) hkl dA) | Intensity
3 3470 002 3481 V5
w 2098 100 2.103 w
YW 1.725 004 - -
{d) T300 Fiber
Pristine fiber Residue compound
Intensity | d(A) hkl ddy | Intensity
V8 3.493 002 3.499 VS
m 2.103 100 2.092 W

*vs: very strong s: strong
m: medium w: weak wv: very weak
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Table 2. dy. of Pristine Fibers and Residue Compou-

b) M40 fiber

""— 002 —

d) T300 fiber
Fig. 3. Debye scherrer films of P100, M40, TZ307, T300 fbers and their residue compounds.

Table 3. The Diameters of P100, M40, TZ307, T300

nds Fibers and Therr Residue Compounds
Pristine Residue Ad Ad Diameter of Diameter of |Incremenl of]
Ilber(j?\) compound(.&) (ﬁ) (%) pristine fiher [residue compound| diameter
P100 | 3.384 3.384 0 0 (um) {um}) (%)
M40 | 3424 3434 0.010 0.29 P100 7.3 10.4 142
TZ30T) 3470 3481 0.011 .32 M40 7.2 7.4 28
T300 | 3.493 3.499 0006 | 017 TZ307 6.8 70 2.9
T300 6.7 6.9 3.0
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Table 4. The Resistitivies of P100, M40, TZ307, T30(
Fibers and Their Residue Compounds

Resistivity of| Resistivity of |Increment of
pristine fiber [residue compound| resistivity
{(uf2rcm) (u2om) {%)
P100 175 531 303
M40 1045 968 —74
TZ307 1423 1473 1.0
T300 1537 1761 14.6
EELEE
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Fig. 4. 5EM photographs of P100 fiber and its residue compound.
{a) pristine P100 fiber (b} residue compound of P100 fiber

{a) (b)
Fig. 5. SEM photographs of M40 fiher and its residue compound.
(a) pristine M40 fiber (b) residue compound of M40 fiber
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Fig. 6. SEM photographs of TZ307 fiber and its residue compound.
{(a) pristine TZ307 fiber (b) residue compound of TZ307 fiber

(a)

Fig. 7. SEM photographs of T300 fiber and its residue compound.
(a) pristine T300 fiber (b) residue compound of T300 fiker

-1086- 243



20 -
O____N_.,,——r—"’_""//

-

10 |-

“r MWA
Q
-

10 -

04__,\,_\_,_/\/“—/—’\—’/\/
10#

20 — T300
o
[

O prisline fiber

Reflectance (%}

®» residue compound

! 1 1

400 600 800
310 205 165

{nm)
(ev)

Fig. 8. Evolution of UV/VIS reflectance spectra bci-
ween 380--900 nm for P100, M40, TZ307, T300

fihers and thewr residue compounds.

A58 AR dolgle o] z—lr_}.: zle] X4 HE
oo nfy Ha=gick vehbs T00 2571 Md0e]}
TZ307 HfEch 2AUE G40) folshm <At
oA, ARsdE W44 NH9F P AR
7oz AzEch M40 di= FA-4d4e17] A5 d
8 Qrede) SUIIEE WY * dre 2

Mo A2 deleld ®Ho) ofebr] M40 4 %‘—’ﬂ“i]'

GEerT AFHILE AZE A GE 45 A
38 Maks Ag Aold oo HE Tz 2] B
B8 5ol WAY A0 e A2 43 3
2 AP Eel A Table 3o 4 A% M40 2537
SRS A peREe A5kerk wATE 2o8) He

weol 23]8 7.4%7)} wela) 968 picm=
A ake] viepyttl, ol el sl A= 2lale
st e A2 0'2] o) A% Q¢ ohn, ,E,thh =

ntercalabion @3S /—] ;c]e-l;/ﬁ Tz 2 ;sE]-t'ﬂ—

S5l AEAAF Z7407] wfReltal AR
Fig. 8& P100, M40, TZ307, T300 452k o] 59 =

TRl g UV b 2= Egelch qlibgdeld

A 307 A 12 3(1993)

ZREH7 BAg P BAE sl] ZUBTEE Y
4w WA H A7 UV sgeiule] E4sh HEd,
o) whbg HaH AHE AEe] ouiA e
A7) e B S Sweh Balo] glelx

B} slEhEs qbAda Ar]E Al a4l “Jii A
Hod 271335kE-0] deintercalation 29 HlAE 2A&
e Az g duA Ao R o Fihelrt IREY
22 Jejzbed], o] wf w@d <Y AlslEAe] #E

25 ““]'2%49] 1"’]‘1“‘5' iR R T bt o

a3
L

Ao e
o oi
)
L
(S
g

e e

o
208 4

2 lo
1.4_—1»—4

ruilb‘j

S of

LLRI:A
—F(}

W
J“Hdz

oh».wol"d'

g 2
%ﬂ\l

L
‘rrm{ﬁ#
}i.‘s?.ﬁ

ot

il

Wood Torn &

M2 e rfr

=l
)
i)

e "

e, fa

o
o
SO AL
T

5 M

T et & W
BN

[}

off ledie §utake] )
gl W3] el Azl R A
BRAHLE volid o) 54

uelesl A o194 547

12 o o

B ororfe

2 0
=
S
e,
3

¥

'E
s
-
~r
rﬂomgr_“
rlc’_,olw
o £ X
o =
X &
=R
- x
=
-
B

<
n.‘lm
|-r:
£
k1
w
2
i
ol
=
2
o
"
ch
FI\F [
s
o>
“
e
b g

1
)
2
)

ofr
i,
k1

~0
T
o,
<
e
=
=
12
rir
P
le

+ P100. M40, TZ307,
S B S
H Ean #HaE dd g =E

4w ches} 2

4
I
mE
it
=
a

[o Ty
s
off
e
rl‘ﬁ
Fr
ot

=
o]
]

4]

ol
Mo 2
1o,
o
4 e
B
ol}iu
L
=
L2
i
i)
4

o M
b
ot
1
e,
mo
I
el
T,
=
>
>
tad

o ne ol e
a2 b
fa
_r'L A

. M40, TZ307, T300 452 3H5-39hE2] dws
- 3.384, 3434, 3481, 3450 Ae 2 2 Elg] o),

A o
HodfdFE 27452

]

B
o~
il
-‘O

i)

morfe okt g e
M

ol

o,
=
Z
2y ok
J o
do (L
cln
Y
3_
T
)i_?f
2

!\J
By
1o
o
Fr
ok
:|n
A
o
i
=
T
d
oo
X
i
i
=

Lo
v
i

il
PRy
b
b,
rir
e
=4
w2l
1o
o
ol
h:d
ik
M,
o
=4
J|-fL
e
r_E'
_,Lo‘_\r'
g
=

)

LA V)
~J
4
.
o,
ue =
[a ]
% 5
ME o
s
I =tat
e =
it
offl =
N ol
R o
w ™
w0
.
" ot o
W, dp o
»
2o
B
o= 2
)

& e

Nnﬁ,m
R
P
Tl
L P
i)
L
4 =
da 2
ot
W

[Eo . §
Lo
o orle
L
EN-
2
=
s
:,‘m—‘*—*
oo
o

oo e
o
R
et Rl



3417

Hep pxg] $abea] o& dodel s =4 ozks
et s 4 5 Yot

4. AFIENA UV mhAbg-2 2755l wla]
Ao m dolzlon] whabEHLAE UV SudlA
viehda] el shabEs e ckdaEl Aelel =g gl
5 4 7 gk

REFERENCES

. W.C. Forsman, T. Dziemianowicz, K. Leong and Carl,
“Graphite Intercalation Chemustry,” An Interpretive
Review Synth. Met. Vol. 5, p. 77-100 (1983).

. A Ansart C. Meschi and S. Flandrois, “Stability of
Graphite Fibers Intercalation with Metal Chlorides,”
Synth. Met,, Vol. 23, p. 456-460 (1988).

. 1.G. Hooley, “The Intercalation ol Graphitized Carbon
Fibers and It's Remowal,” Carbon, Val. 16, p. 251
(1978).

. T. Sugiura, T. Hjima, M. Sato and K. Fujimoto, “Stabi-
littes of Metal-Halides Intercalation Graphite,” Synth.
Met., Vol. 23, p. 449 (1988).

. GR. Hennig, Interstitial Compounds ol Graphite Pro-

10.

1L

-1088-

. Henry Selig, LB. Ebert,

. A7l A,

gress in Orgamc Chemmstry (Edited by F. Albert Cot-
ton}, Interscience Publishers, Inc., Vol. 1, p.125, (1959).

. G.R. Hennig, “The Properties of The Interstitial Com-

pounds of Graphite. IIl. The Electrical Properties of
The Halogen Compounds of Graphite,” 30(3), p. 1438
(1952).
“Graphite Intercalation Com-
pound, Adv. Inorg. Chem. Radiochem,” Vel. 23, p. 314
(1980).

A “

[=]
T hat

]
a3 g5

sibge] Fael vNE JET 4y
p. 768 (1993).

oj i

827k
30010),

27} 4
53] =],

. Won-Chun Oh, Sung-June Che, Jong-Ho Lee and

Young-Shin Ko, “A Study on the Observation of Dein-
tercalation of Hydrogensulfate in Graphile” In Exten-
ded Abstracts of the 21th Biennial Conference on Ca-
rbon, Buffalo, p. 612 (1993).

S. Basu, C. Zeller, P.J. Flanders, C.D. Fuerst, W.D.
Johnson and JLE. Fischer, *Synthesis and Properties
ol Lithium-Graphite Intercalation Compounds,™ Mat.
Ser. Eng, 38, 257-283 {1979).

JE. Fischer, "Elecironic properties of Graphite Inlerca-
labon Compound,” Maler. Scie. FEng, 31, p 211-233
(19773,

25537



