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ABSTRACT

On the soft carbon made from petroleum coke, it was found that the graphitization began at around 2, 000°C
and crystallite diameters were almost saturated at 2, 400°C., and that the molecular planes were difficult to

arrange into an ideal graphite lattice in spite of the saturation of crystallinity by heat treatment temperature.
On the hard carbon made from cross-linked thermosetting plastics, phenol-formaldehyde filler and phenol-

benzaldehyde binder, it was very difficult to rotate the molecular planes into a regular directional arrangement
and into a consecutive order corresponding to the large graphite crystals.

In addition to the above mentioned erystallinity, it was also determined in relation to electric conductivity,

resistivity, hardness and apparent density of carbons.
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TABLE 1. Preparation of the Green Extrudad Reds

Hard carbon(Chard

Soft carbon (soft
filler-hard binder)

filler-soft binder)

Filler type Texas Coke ﬁ}hrg:ihehy de
M-30 coal tar Phenol-

Binder type pitch benzaldehyde
100/150, 50 parts
through 270,

50 parts

65/100, 50 parts

Filler size 200/27¢, 50 parts,

Binder content 40 paits 43 parts
Mixing temp. 140°C 140°C
Mixing time 40 min. 15 min.
Extrusion press 7, 000 psi 11, 500 psi
Cylinder temp. 105°C 100°C

Die temp. - 105°C
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d=interlayer spacing, A
2=wavelength of radiation, 1. 541784
k=shape factor(0.9, 1. 84)%

Bp=line broadening in radians

L=crystallite diameter, A

d=angle of maximum diffraction, degree

p=fraction of the randomly disorientated layers
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Fig. 1. X-Ray Diffraction Patterns of Soft and Mard Carbons
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TABLE 2. Interlayer Spacing, Crystallite Diametar, p-Valve and 1 (112)/} (110) of Soft and Hard Carbon

1(112) Crystallite diameter(A)
Sample HTT(C)  deo(A)  p value
1(110) L(onz) L(lnn) L(uo) L(uoc)
Soft carbon 1, 200 3.432 0. 952 — 24.8 58.2 - —
1, 600 3.423 0. 896 — 46.6 63.8 — 40.3
2, 000 3.410 0.735 0.35 86.8 110.6 - 94.2
2, 400 3.369 0.416 0.43 99.8 — 2180 111.5
2, 800 3.355 0.108 0.72 108.9 — 2318 118.3
3, 200 3.354 0.000 0.75  110.4 - 242.6 130.8
Hard carbon 1, 200 3. 441 1. 000 — 13.6 20.2 — -
1, 800 3.439 0. 994 - 20. 4 30.5 — —
2,400 3.413 0.828 — 38.8 48.2 - —
2, 800 3.397  0.707 0.17 48.8 60.2 — 50.9
3, 200 3.384 0.582 0.25 50.5 62.4 — 55.7

Vol.13, No.4, 1969



398 F o #

BE #EAL QO0EHZAA R 2,000°C
MEEAA S8 (004l (101)¢) vehtd o] ¥
peak 7} EHsol =& (100)BFFRAN L. &
£317 893 23 Q0044 *E Luw™
(110)2 258 R Lol 7HAE Bk 2oe
Akamatu &) #& @] wh2} 2,400°C LA L8] AL (110)
W|ifE & FAHsA

SC‘-]' HC—°;| L(oo:) &] Ln“& ﬁm?ﬁﬁ _hﬁ_o]] “‘-]-3}
3] @inst= glvh %3 SCelAq: 2,400°C FHE7
A Lo 2#%3 LR 2 ke BEAME g%
3 @tk ol A Byl o2 B BR

240} %

/L: (S¢)

*

200¢-
160
L
° 1204
( A) o
L o (8¢)
/ Lcao)
801—
e

i) % 20 2028 7}
HTT(°C) X 10?

Fig. 2. Growth of Crysiallites in Soft and Hard Corbon
ot Various Heat Treatment Temperatuvre
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Fig. 3. Electric Conductivity and Crystallile Diameter at
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Fig. 5. Electrical Resistivity and HTT
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