
An lndustrial Production Process for Meso-carbon Microbeads

Yoshiteru Nakagawa, Katsumi Fuj i ta, Makihiko Mori
Osaka Gas Torishima l{orks

5-11-151 Torishi¡na Konohana-ku
Osaka 554,  Japan

Abstract. An industr ial production process for
"Meso-carbon microbeads,, hás been estábl ished.
Th is  p rocess  cons is ts  o f  a  heat - t rea tor  o f  coa l  ta r ,
urhose-primary QI r^¡as removed, and a high temperature
centr i fuge, which separates', l . feso-carbon microbeads,,
fron the pitch matrix eff iciently and continuously.

Application of the product to high density iso-
tropic carbon sol ids was also confirmed.

Introduction

Carbon materials are used as funda-
menta l  source  mater ia ls  fo r  indus t ry ,  es-
pec ia l l y  fo r  e lec t ron i .cs ,  nuc lear  energy ,
space industry and so on. As their impor-
tance has  inc reased,  h igh  dens i ty ,  h igh
s t rength  and iso t rop ic  so l id  have become
qua l i t y  requ i rement .

"Meso-carbon microbeads,, had been
recognized as a prornisJ-ng carbonaceous
material which can bq molded and calcined
wi thout  any  b inders , r  bu t  no  indus t r ia l
production processes r¿ere developed be-
cause of the dif f iculty in separating them
eff iciently from the pitch matrix.

Process Floer

Our  p rocess  f l .ow was shown in  F ig . l .
CoaI  ta r ( I ) ,  separa ted  l ra te r  and l igh t  o i l
in the dehydrating toe¡er, was fed inq,o a
h igh  tenpera ture  cent r i fuge(2)  in  o rder  to
separate prinary QI at temperature above
100 'C;  the  e f f i c iency  o f  separa t ion  o f  e I-was more  than 95 t .

The Qf removed tar Lras fed into the
CHERRY- I  reac tor (3 )  by  the  ra te  o f  0 .7 ton /
hr through a heating furnace and heat-
treated under pressure, prompting the
cracking and condensation reaction of coal
tar. During the reaction, optical ly an-
isotropic micro spheres developed and co-
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alesced with each other to form larger
spheres .

The reacted tar r. tas fed into a high
tempera ture  cent r i fuqe(4)  be fore  the i r
diameter became larger than desired'

The sol id Part icles were washed bY
coal tar middle oi l  and pure organic
solvent and then dried.

The quali ty of the meso-carbon micro-
beads is determined rnainly by their di-
ameter and purity, which can be control led
by the reaction and washing condit ions.

Qf free reacted tar nas comfirmed to
be good for carbon f iber, needle coke and
s o  o n .

Dia¡neter Distr ibution

The d iameter  d is t r i -bu t ion  o f  a  typ i -
ca l  sample  was shown in  F i -9 .3 .  I t  can  be
control led in the range from 2 ym to 80 ¡rm
by varying the reacting condit ion.
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Ana ly t i ca l  Data

Various kinds of microbeads can
produced by control l ing the reaction
washing condit i .ons.

T a b l e  1 . Anatyt ical data of meso-carbon
microbeads.

SEM Picture

A SEM picture of a tYPical samPle is
shown in  E ig .  2 .  Per fec t  spheres  wh ich
have a narrow di.ameter i t istr ibution can be
obta ined.

F ig .2 .  SEM p ic tu re  o f  meso-carbon mic ro-
beads.

AE¡!¡ l icat ions for high
dens i ty  i so t rop ic
carbon sol ids

Meso-carbon microbeads can be molded
by conventional pressing without any bind-
ers ,  y ie ld ing  a  h igh  dens i ty  and^h igh
s t rength  iso t rop ic  carbon so l id .z

Typical propert ies of green and cal-
cined tablets made of our microbeads r¡tere
shown in Table 2.

Table 2. Tablet propert ies

. -" ldi"S pt""""t . ,  2O00kg/cnz
t a b l e t  s i z e :  3 7 . 5 0

**  ca lc in ing  cond i t ion :  I000oC,  lh r

From our microbeads, i t  had been con-
f irmed that a com¡nercial sized graphite
can be obtained.
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F i g . 3 .  D i a m e t e r
sample.
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