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ABSTRACT

Graphite has hexagonal closed packing structure with two bonding characteristics; (1) van der waals bonding between ¢ axis, and
(2) covalent bonding in the a and b axis. The weak van der waals bonds cause self-lubricant property, and the strong covalent bonds
cause excellent electric and thermal conductivity. Furthermore, graphite is chemically very inert because of the material composed of
only carbon elements. Thus, graphite is very useful for mechanical sealing materials. However, Graphite have porous microstructure
because starting materials of graphite produce many volatile during the manufacturing processes. This causes low density of graphite,
which is unsuitable for the mechanical sealing materials. Thus, further impregnation process is generally needed to enhance the
graphite density. In this work, high density graphite is prepared with the principle of densification when coke and pitch binder,
prepared from thermal treatment of coal tar pitch, become dehydrogenation during graphitization or carbonization.
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Table 1. Properties of Coal Tar Pitch
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Fig. 1. Schematic diagram of coal tar pitch heat treatment
reactor.

Solubility (%)
BI TI

S. P. °C)

Coking value (%)  Specific gravity (g/cm”)

Coal tar Pitch 10-15 30-35

100-120 50 1.2

BI : Benzene Insoluble TI : Toluene Insoluble

GER DA SEY

S. P. : Softening Point



RECEEE

i

i

9] 97 FAE vmsta, g3HA e gk 1A
ARE A7 3 EFHEAS YA AR 717
292 MettlerAt®] TGA/SDTA851 Thermal Analysis
stemo| T}, H-A]o) AMEE AR U °F TmgolU L,

232 B9719A 25°CHRE 1200°C7HA 10°C/miné] £

2 +2390. s ¥ Zdstste] Alzd AlEe] vt
R EAS #2317 98 pin-on-dise type] mHEL
AEE stk vhERIEAIEA] A" 3 8kF 0]

FOIXEE e, AuAle AF 200mm, = 859
S45C steel discE A3 c). vhEvlE AJH-E 400 3}
12008 QAPIEZE AREIAI A1EY EREE oA o
QA vhEI dojuns 24 Avisiditt mEATE
600 rpm O 2 B A3 steel disc $oll F-E(dry contact)
A2 AEE 2HET 2 Yo 1-5kgd] TS FUS
o A Al P& 3t A i F B
HAE = 1= OLYMPUSAF OLYMPUS BX51 Optical

microscopeS AR&3he] FATIHTE ZZUA cokes B HII

o Ao wE g3} & wAdAdr], W@d7], FtRd7] F 7
57) HatE #2298l Fourler-transform IR spectroscopy

(Midac, M2000)S o] &3t IRAHMEHS At st
2 Zds & AJHY Lo EE YE SATOARS Shore

Hardness TesterE AFR-3}R 0w ZAHA] AHS| 2zt Hof
hste] 334 =43 F 2 Fawad A

S

[e]

& oo

L S

o

.40 n#

dA e 53 AxE ZAL9) ulr FRo I
W3slE Fig 20 Ve X8 Lx7t St
FutE ko] S0l 9tk E3] 510°Cel X
A2E 1100°CHEZAA FaE-Fo] 0.7 wi%=E &3

o Rt of

104 -

100,

99 - 510cokes

98

97 4
500cokes

96

Weight (%)

95

1 490cokes
94

93 -

T T T T T T T T T T T
0 200 400 600 800 1000 1200
Temperature (C)

Fig. 2. Thermal gravimetry of cokes as a function of
temperature.
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Fig. 3. Thermal gravimetry of pitch binder as a function of
temperature.
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Table 2. Mechanical Properties of Samples
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Fig. 5. FT-IR of samples as a function of cokes.
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