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Carbon materials are general ly manu-
fac tured  f rom f i l l e r  coke and b inder  p l tch
bv  kneed ing ,  fo rming ,  bak lng  and graPh i t i -

z inq l .  I t  i s  a lso  known tha t  h igh-
denÁity carbon. blocks can be made, r. t i th-
out usins blnder pitch, fro¡n the carbona-
ceous porider (greén coke and special ly
treated pitch) which contains an adeguate
amounts óf volat i le mattersZ- We studled
the use of carbonaceous powder prepared
from a bulk mesophase for produclng carbon
b l o c k s .

This paper Presents the characteris-
t ics of carbon blocks prepared fro¡n a
bulk mesophase powder by three dif ferent
p r o c e s s e s ,  c o l d  i s o s t a t i c  P r e s s  ( C I P ) ,  h o t
press  (HTP)  and ho t  i sos ta t i c  Press  (HIP)
nethods .

EXPERIT.TENTAL

PreDaration of carbonaceous powder
rom

decant oi l  was heat-treated and was pul-
verised then to produce a carbonaceous
powder. The propert ies of thls powder are
shown in  Tab le  1 .

Tab1e t ProPert les of Carbonaceous Powder
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C I P
Green blocks were formed at a Pres-

sure  o f  2 ,000kg, /cm2 us ing  a  CIP.  The
green blocks were conventional ly baked at
I ,0OOoC under  normal  Pressure ,  and graph i -
t i z e d  a t  2 , 0 0 0 " C .

HTP
HTP-I: The carbonaceous powder pack-

ed inEó-á-hot press mold was applied a
pressure  o f  200kg/cm2 wh i le  heat ing  the
mold from room temperature to 300"C or
400 'C.  The b locks  thus  fo rmed were  baked

a t  2 r 0 0 0 " C  u n d e r  n o r r n a l  p r e s s u r e .  H T P - 2 :
The green blocks formed by CIP method were
pre-baked a t  tempera ture  be tween 500"C and
1,00OoC under  normal  p ressure .  Then,  the
pre-baked blocks were set in a hot press
nold and heated from room temPerature to
2 , O 0 0 o C  u n d e r  a  p r e s s u r e  o f  2 0 0 k 9 / c m ' .
HTP-3: The carbonaceous powder packed in
;To€ press mold was heated to 400"C or
500oC wi thout  app l l ca t ion  o f  p ressure .

After reachlng the above temPerature, the
powder was pressed at 200k9,/cm'. the
blocks obtained this hot press procedure
were  baked a t  2 ,000oC under  normal  p res-
s u r e .

H I P
The carbon blocks formed in CIP sys-

tem were pre-baked at temPeratures of 800'v
1rsOOoC under  normal  p ressure ,  and lhen
processed in  a  HIP sys tem a t  2 ,000oC under
a  P r e s s u r e  o f  2 , 0 0 0 k 9 / c m ' .

RESULTS AND DISCUSSION

The proPert les of the carbon blocks
obtained from the hot press, method HTP-I,
are shown in Fig. I .  The bulk density and
bending strength of blocks pressed at
400oC were  h igher  than those pressed a t
300oC,  bu t  the  ho t  p ress ing  a t  tempera ture
above 500oC caused c racks  in  ho t  p ressed
b locks .  F ig .  2  shows the  proper t les  o f
carbon blocis obtained from method HTP-2.
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F ig .  I  Changes  o f  t he  P roPe r t i es  o f
Ca rbon  B locks  w i t h  Ho t  P ress
Tempera tu re  a t  HTP-1 .
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ELg. 2 Effect of Pre-baking femperature
at normal Pressure on the Proper-
t j .es of Carbon Blocks obtained bY
H T P . 2 .

The bulk density and bending strength
decreased nith raising the pre-baking
tempera ture .  F ig .  3  shows the  proper t ies
of carbon blocks obtained from method HfP-
3. The bending strength of blocks obtain-
ed  by  ho t  p ress ing  a t  500oC were  h igher
than those obtained from methods HTP-I and
H T P - 2 .
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Fig. 3 Changes of the Propert ies of
Carbon Blocks with Hot Press
TemDerature at HTP-3.

Fig. 4 shows the relat ionship between
the propert ies of blocks obtained by UIP
processing and pre-baking temperature.
The bulk density of the blocks increased
as pre-baking temperature vras raised'
especial ly the bulk density that have been
pre-baked a t  1 ,500oC showed ex t remely  h igh
v a l u e  ( 2 . 1 4 9 / c ¡ n ' ) .

Table 2 l ists the characterist ics of
carbon blocks which formed using CIP, HTP
and HIP process. These l t tere representa-
t ive in each processes having the highest
bending strength. The block, produced
using HTP process (HTP-3) showed higher
bending strength than CIP and HIP process.
This result suggests that the application
of pressure at a desirable temperature
such as  500oC to  cause p las t i c i t y  in  the
binder component of the carbonaceous Por.¡-
der have an effect ive to improve binding
s t rength  be tween par t i c les ,  consequent ly
improv ing  the  s t rength  o f  the  b locks .

Praboking Tcmparo lsrc ot norml Pr€!3ur€ ('C)

Eig. 4 Effect of Pre-baking Temperature
at normal Pressure on the Proper-
t ies of Carbon Blocks obtained
b y  H I P .

Table 2 Propert ies of Carbon Blocks
obta ined by  CIP,  HTP and HIP.
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Proc  ass c r P H T  P H I P

B u l h  0 . n ¡ i t y
( 9 /  c m ¡  )

Elactricol Rr3¡rf¡Ylty
( r t O - ¡ O  c m  )

B.nd ing  S l rcngth
(  k 9 /  c m 8 )

PorG Volumc
(  x t o - ' c c / c  )

t . 8 8

2 . 2

4 r O

8 , 5

t . 7  4

2 . 7

8 4 0

r 2 . 9

2 . t 4

? . t

5 3 5

1 . 7

Ramol ls CIP 2O@¡*r

Bok.d  o f

20@.(

Pr.$ad ol
500'c

Bol€d  o l
2000.c

CIP lO@¡Vcm
Eohcd o l

I 300.c

HrP 2000.c
2OOOre/cn¡

On the other hand, the application of
cont inua l  p ressure  un t i l  2 ,000"C such as
in the case of HrP processing was effec-
t ive to increase bulk density, but 1t
would probably cause microcracks, thereby
reducing mechanlcal strength.

COI\¡CLUSION

The characteri .st ics of blocks obtain-
ed  us ing  the  CIP,  HTP and HIP Processes
were studied. With forming process that
involved the pressurized baking as HIP and
HTP,  the  t in ing  o f  p ressur iz ing  was found
to have a major inf luence on the ProPer-
t ies of the blocks produced. The applica-
t ion of pressj-ng at a temperature such as
500"C,  caus ing  p las t i c i t y  in  the  carbona-
ceous powder vras an effect j .ve means of
improving the mechanical strength of
carbon b locks .
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