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Introduction

Sophisticated uses of coal tar are at-
tractive target to producers of coal tar.

We treated coal tar using a submerged
conbustion technique to obtain a pitch
suitable for nraking graphite electrodes
or containing a large amou¡rt of g-resi.n
and crack tar to increase the yield of
CIO-C'4 components suct¡ ag naphthalene

and anthracene.

Experinental

l9e treated the coal tar from low opera-
tion coke ovens using a subrnerged combus-
tion technique which brought it into
contact  wi th a f la¡ne (1000-13000C, for
5-30 minutes) in the reactor shown in
Figure 1. Raw tar nas added to the reactor
during the tar treating in various condi-
t ions.

The treated tar yielded pitch by vacuum
distillation. Vüe compared the character-
istics of several types of pitch rnade
fro¡n t]¡e treated tar.

The volatile rnatter nas trapped nith
coolers and a scrubber, and then the com-
ponents of the volatile matter were ana-
lyzed.

Results and Discussion

Pitch for Graphite Electrodes

It was proved that the guantitative char-
acteristics of the pitch were independent
of the flame ternperature, but were depen-
dent on the final temperature of the rar
in this treatment. The eI , Bf, C/H and the
mean molecular weight (l,f¡{) of the pitch
increased a9 the final tenperature- in-
creased (Figures 2 and 3).

Therefore, the characteristics of the
pitch could be controlled by controll ing
the final temperature in this treatment,
even if raw tar was added during the tar
treating.

The pitch used for graphite electrodes
(pitch Iv), which was máde from high oper-
ation coke ovens, has metaphase ef, while
the conmon heat treated pilch (pitch r)
has -mesophase Qf. pitch I and pitch fV
differ in some of their characleristics,
such as C/H of eI (Table l).

The pitch resulting from our treatment
nethod (pitch fI and III) rese¡nbled pitch
fV in those characteristics. Furthermore,
observations of Qf particles using SEM
showed that pitch If and III have meta-
phase QI , with lU¡n diarneter.
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Figure l .  Tar Treatment. Apparatus Using Submerged Combustion.
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Figure  2 .  QI ,  B I  Conten t  o f  P i tch .
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Pigure 3. C,/H and Mean l lolecular
we ioh t  o f  P i tch .

Therefore, our treatnent yields pitch
suitable for naking graPhite electrodes
from otherwise unsuitable tar, procesged
conventionally. The high ternperature flane
used in this treatment may cause vaPor
phase polycondensation of tar.

H igh  B-Res in  P i tch

Pitch with high concentrat ion of B-resin
could be obtained using our treatnent j-n

a few minutes. The rate of BI formation
using our ¡nethod rras about 200 times as
fast as the conventional rnethod.

The $-resin content of the pitch rtas usu-
ally about 30t with our treatment. Ite
tried to increase the amount of 8-resin
to about 60t and examined the high B-resin
pitch as a pitch for carbon fiber.

Tar Cracking

The high temperature flame used in this
treatment can cause tar cracking and the
evaporation of the figlt comPonents j-n the
tar. l le trapped more than 60t of this vol-
ati le matter, mainly with a scrubber using
toluene as solvent. lle comPared the com-
ponents of the volatile matter with the
dist i l la te of  coal  tar  us ing GLC (Table 2) .
For example, the volatile matter had about
1.4 times as nuch naphthalene as the dis-
ti l late, indicating that Part of the tar
was cracked and converted into light con-
ponents by high tenPerature flame.

Conclusion

In our treatment' part of the coal tar is
cracked to form light comPonents and the
rest polycondenses to form BI and QI-

In terms of pitch characteristics, the
guality of QI resembled metaphase QI and
the rate of BI formation was very fast.

In the votati le matter, the amount of
components useful for making chemicals
increased.

Table 2. cLC Analysis of Light
Components.

Components Content  ( t )
Vo la t i le  D is t i l l a te
Matter of Coal Tar

Indene
Naphthalene
a-ttethyl-
naphthalene
P-Methyl-
naphthalene
2,3-D imethy l -
naphthalene
Fluorene
Phenanthrene
Anthracene
Unknorrn

5 . 4 2
6 3 . 2 5

I . 8 t

4 . 8 2

4 . 2 2
4 . 8 2
7 . 2 3
5  . 4 2
3 . 0 1

2 . 9 2
4 4 . 2  4

1 . 5 6

4 .  0 9

4 .  0 9
4 . 6 8

1 0 . 5 3
7 .  8 0

2 0 . 0 9

Tab le  I .  Charac ter is t i cs  o f  P i tch .  - - .

Flame Combustion Finalt" Softening QI BI Mw C/H
Temp. Point (cPC)  o f  QITemp. Tirne

( o c )  ( m i n . ) o c )  (  " c )

p i t c t r  l ( l )

P i t ch  I I I

p i t ch  r v (2 )

Pi tch  I I  1000

1 3 0 0

l 0

3 0

4 0 5

4 1 3

q

r 3 9 .  3  7  . 9 5  3 9  . 9  2 5 0  2 . 5 2 '

3 1 . 1  z g L  3 . 5 8 4

3 7 . 2  3 1 0  3 . 7 0 5
L 2 9  . 4  3 . 3 4

L 5 2  . 2  5 . 0 9

t 2 L . 4  1 0 . 6 7 2 4 8  4 . 0 2 r

( 1 )
( 2 )
( 3 )

made from cornmon
used for making
tar temperature

h e a t  t r e a t e d  t a r  ( 4 2 0 o C , 6 h r s ) .
graphite electrodes.
at the end of combustion.


