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Synopsis :

Kawasaki Steel has successfully developed new carbon powder, KMFC (Kawasaki
mesophase fine carbon), from mesophase spherules formed by the heat-treatment of
pitch. KMFC has excellent sinterability to produce isotropic carbon blocks of high
density and strength without any extra binder components. In the present study, the
changes in physical properties of KMFC compacts during the sintering process were
examined in order to determine the sintering mechanism of a KMFC green compact.
The high densification and high strength of KMFC compact result from the large
reduction of the pore volume due to the fusion of KMFC at 400 to 600°C and a large
shrinkage of the compact over 600°C. Light fractions such as HS (hexane-soluble
component), AS (acetone-soluble component), and TMO (tar middle oil) play an
important role of achieving high densification, through governing the fusibility of

KMFC particles at 400 to 600°C for their adhesion.

(c)JFE Steel Corporation, 2003
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Synopsis:

Kawasaki Steel has successfully developed new carbon powder,
KMFC (Kawasaki mesophase fine carbon),
spherules formed by the heat-treatment of pitch. KMFC has ex-

from mesophase

cellent sinterability to produce isotropic carbon blocks of high
density and strength without any extra binder components.

In the present study, the changes in physical properties of KMFC
compacts during the sintering process were examined in order to de-
The
high densification and high strength of KMFC compact result from

termine the sintering mechanism of a KMFC green compact.

the large reduction of the pore volume due to the fusion of KMFC
at 400 to 600°C and a large shrinkage of the compact over 600°C.
Light fractions such as HS (hexane-soluble component), AS(acetone-
soluble component), and TMO(tar middle oil) play an important
role of achieving high densification, through governing the fu-
sibility of KMFC particles at 400 to 600°C for their adhesion.
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Table 1 Physical properties of graphite block®’ made from a
typical KMFC

Bulk density (gfcm?) 1.90
Shore hardness 85
Bending strength {MPa) 98
Electrical resistivity (p€2-cm) 1400
Compressive strength {MFa) 181
Anisotropic ratio of thermal
expansion coefficient 1.01
*) Forming pressure: 54 MPa
Graphitizing: 2500°Cx2h
Coal tar pitch
_ Temperature:
| Heat treatment } 10~ 300C
Solvent

{ {Tar middle oil)

Solvent-extraction &
filtration

—

Filtrate

Temperature:

l Calcination A
250 ~500°C

l

Classification

KMFC

Fig. 1 Manufacturing process for KMFC powder
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Table 2 Properties of KMFC used in this study  (wt2})

Sample®: TI® QI VM Ash
A 97.5 95.5 8.6 0.36
A-HI 98.0 96.4 8.2 —_—
B 97 .4 92.7 9.0 0.32
B-Al 98.0 93.5 8.8

C 96.8 95.0 9.1 0.36
C-TMO 95.7 94.0 10.2 —

©2 A, B, C: Produced by the KMFC-commercial plant
A-HI: Hexane insoluble component of A
B-Al: Acetone inseluble component of B
C-TMO: Obtained from C by kneading tar middle oil of
2wt
®) TI: Toluene insoluble
¢ OI: Quinoline insoluble
4 VM: Volatile matter {weight reduction after leaving at
800°C for 7 min)
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Heat-treated
compacts

samples treatment

Method : CIP

Evaluation
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Fig. 2 Experimental procedure
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Fig. 3 Change in bulk density and shrinkage of A-compacts
during sintering process (Heating rate : 10.4°C/h)
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Fig. 4 Change in compressive strength of A-compacts during
sintering process {Heating rate : 10.4°C{h)

T

Pore volume (%)
jv

i
i

12
{green) 200 400 600 300 1000
Heat-treatment temperature ('C)

Fig. 5 Change in pore volume of A-compacts during sintering
process (Heating rate : 10.4°C/h)
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Fig. 6 Change in apparent density of A-compacts during sin-
tering process (Heating rate :10.4°C/h)
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Photo 1 SEM photographs of heat-treated A-compacts (Heat-
ing rate : 10.4°C/h)
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Fig. 7 TG-profiles of KMFC
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Fig. 8 Influence of light oil fractions and heating rate on bulk

density and shrinkage of heat-treated compacts at 1 000
°C
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Fig. 9 A model of the sintering mechanism of KMFC green
compact



Bk IRE KMFC fifleih ORERHiL 87

BHe COEERMSLH KMFC R SRS O RS ~ OB ED
mEEIND,

ABUORERES b, KMFC o BEHECEERRI THES £V
CvOBERSEORIME i, chdb KMFCAhrgihiE
BERSOBBLEORMENEETES LEWEND,

13

5 W

KMFC fifs s b 1000°C oRERRE < & 1 5 AR
o KMFC gifidfko iy B 4% # 0Bk Lot KMFC KR 4o ek
St~ % b KMFC s {EHE S0 & SRR © B R HE~<Te.
FO#E, KMFC itk BB - MK Liltleon ¢ UT

Dt i,

(1) KMFC B ko &L & iskirikit, 400~600°C g
fipco KMFC ST OB - AlEC L 2Pl EETL ~
reX7ONE (KR & 600°C L ETOMRED KE
I (EAEERE) wIvERShs,

(2) ~F¥vEES 7T YTESRIVE —AFRO L5
IR R4 400~600°C o RIETEEE T KMFC o @ Fhif5
AOEE E ZEERESMIC K { BE8L, KMFC gAlko
EEEL L ERE L EERRE R T,

(3) BERCEEEY AR (T3 LERERS O KMFC B E2 L0
HESEHEH, KMFC dho¥ifsila ol e & h 2 fR,
KMFC o EEEr R 5,

$ E X W

1) J.D. Brooks and G. H. Taylor: Carbon, 8 (1965) 2, 185

2) P.L. Walker, Jr. ed.: “‘Chemistry and Physics of Carbon’, Vol.
4, (1668), 243, [Dekker]

3) H. Honda, H. Kimura, Y. Sanada, 5. Sugawara, and T. Furuta:
Carbon, 8 (1970) 2, 181

4) Y. Yamada, T.Imamura, H. Kakiyama, H. Honda, 5, Oi, and K,
Fukuda: Carbon, 12 (1974) 3, 307

5) ([IEZEEL, %M B, ARXE, KHEM: K No 88 (1977), 2

6) j@Mmsa, xR B BR B REMRESEIRESR, (1984),
144

T NEEE:  f4E  60-25364

B) JIeSEEKiR:  HAME 59-56486

9y SILBE, A (E EERE: KEHNFSEISEESR, (1988),

138

10) K. Nagayama, M, Honma, and N. Fukuda: Extended Abstracts of
International Symposium on Carbon, Am. Carbon Soc., (Japan),
(19903, 710

11) K. Nagayama, T. Torii, H. Hatano, and N. Fukuda: Extended
Abstracts of International Symposium on Carben, Am. Carben Soc.,
(U.S.A.), {1991), 710

12) J. W. Patrick, M. ]. Reynolds, and F. H. Shuw: Carbon, 13 (1975)
8, 500

13) T. Yokono, H. Marsh, and M. Yokono: Fuel, 60 (1981) 6, 507

14) 58 B, BILMKE, NEEZ, ER O - FAY-—Fa 5,
33 {1984) 2, 99

- s B ak LR Vol. 24 No. 2 1992



	★j24-083-087
	j24-083-087

