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In t roduc t i -on

I s o t r o p i c  c o k e s  a r e  o f  s p e c i a l  i n t e r e s t
f o r  t h e  m a ñ u f a c t u r e  o f  i s o t r ó p i c  c a r b o n
a n d  g r a p h j - t e  s h a p e s  u s e d  i n  n u c l e a r  r e a c t o r s .
A t  t h e  C a r b o n  C o n f e r e n c e  a t  B a d e n - B a d e n
7 9 7 6  í L  w a s  s h o w n  t h a t  i s o t r o p i c  c o k e s
c a n  b e  o b t a i n e d  f r o m  p i t c h  p r e c u r s o r s  t o
w h i c h  o ( - r e s i n s  ( Q f )  ñ a v e  b á e n  a d d e d .
T h e s e  c o k e s  c o v e r  a  w i d e  r a n g e  o f  C T E  (  1  ) .
T h i s  m e t h o d  r e q u i r e s  t h e  s e p a r a t i o n  o f
bo th  the  pr imarv  and the  secondary  q ( - res ins
f r o ¡ n  s e l e c t e d  p i t c h e s .  I t  i - s  a l s o  k n o w n
t h a t  m a t e r i a l s  1 i - k e  n a t u r a l  b i t u m i n a  a n d
t h e r m a l - s e t t i n g  r e s i n s  a r e  s u j - t e d  f o r  t h e
m a n u f a c t u r e  o f  i s o t r o p i c  c o k e s .  T h e
p r e s u p p o s i t i o n  f o r  t h e  f o r m a t i o n  o f
i s o t r o p i c  c o k e  f r o m  p i t c h  i s  a  h i g h
r e a c t i v i t y  r e s u l t i n g  i n  a  t h r e e - d i m e n s i o n a l
c r o s s l i n k i n g  d u r i n g  t h e  c a r b o n i s a t i o n .
A n  i n t e r e s t i n g  m a t e r i a l -  w i t h  t h e  p r e -
s u p p o s e d  p r o p e r t i e s  a n d  w h i c h  i s  a v a i l a b l e
on the  marke t  i s  the  ta r  fo rmed in  the
c o a l  p r e s s u r e  v a p o r i s a t i o n  p r o c e s s .

E x p e r i m e n t a l

The exper lments  were  per fo rmed w i th
ta rs  fo rmed in  the  coa l  p ressure
v a p o r i s a t i o n  p r o c e s s  ( C P V ) .  t o  r e d u c e
t h e  c o n t e n t  o f  i n s o l u b l e  m a t t e r  e s p e c i a l l y
m i n e r a l s  t h e  t a r s  w e r e  f i l t e r e d .  T h e
sof ten ing  po j -n t  o f  the  ta r  was  inc reased
b y  d i - s t i 1 1 a t i o n .  T h e  p r o p e r t i e s  o f  t h e
r e s u l t i n g  p i t c h  a r e  l i s t e d  i n  T a b l e  1 .

T h e  t a r s  w e r e  a d d i t i o n a l l y  e x a m i n e d
by gas  and h i -gh  pressure  J . iqu id  chroma-
tography  and NMR-spect roscopy .  The gas
chromatography  was per fo rmed in  the  we l l
known techn ique w i th  a  co lumn f i l l ed  w i th
s i l j - conrubber  on  Chromosorb .  The h igh
p r e s s u r e  l i q u i d  c h r o m a t o g r a p h y  ( g e l
permeat ion  techn j -que)  was per fo rmed w i lh
a  c o l u m n  f i l ] e d  w i t h  S l y r a g e l  o f  3 0 0 0  X ,
L 0 0 0  X ,  5 0 0  X  a n d  1 0 0  X  e x c l u s J - o n  p o r e
s i z e ,  a  p r e s s u r e  o f  5 1  b a r  a n d  q u i n o l i n e
a s  e l u a t i o n  l i q u j - d .  A  U V - s p e c t r o m e t e r  a t
3 7 0  n m  w a s  u s e d  a s ' d e t e c t o r .  T h e  s p e c i a l
techn ique o f  ge l  permeat ion  chroma-
t o g r a p h y  f o r  t a r s  a n d  p i t c h e s  i s  d e s c r i b e d
i n  d e t a i l  i n  ( 2 ) .  T n e  N M R - s p e c t r o s c o p y  r ¡ r a s
u s e d  t o  c h a r a c t e r i z e  t h e  m o l e c u l a r
c o m p o s i t i o n  o f  t h e  t a r s  e s p e c i a l l y  t o
measure  the  conten t  o f  the  aromat ic  and
a l i p h a t i c  b o n d e d  h y d r o g e n .

T h e  C P V - p i t c h  h a s  b e e n  c a r b o n i z e d - i n
l a b o r a t o r y  u s i n g  a  h e a t i n g  r a t e  o f  2 5 o C / h
a n d  i n  a  b a k i n g  f u r n a c e  u s i n g  a  h e a t i n g
r a t e  o f  a b o u t  2  1 5  " C / h  i n  l h e  t e m p e r a t u r e
r a n g e  o f  b e t w e e n  3 5 0  -  4 5 0 " C .  T h e  f i . n a 1  -
tempera tures  var ied  be tween 950 and 1000oC.
The resu l t ing  cokes  hrere  examined by  ,
measur ing  the  coef f i c ien t  o f  thermal
e x p a n s i q n  o f  t h e  c o k e  g r a i n s  ( c a l c i n e d
a t  1 3 0 0 " C )  a s  d e s c r i b e d  e l s e w h e r e  ( 3 ) .

ON REACTIVE TAR FROM COAL PRESSURE VAPORISATION
( S i g r i  E l e k t r o g r a p h i t  G m b H ,  D - 6 2 3 0  F r a n k f u r t  8 3 ,  G e r m a n y )

For  de ta j - led  in fo rmat ion  on  the  iso t rop ic
behav iour  the  re la t ion  o f  the  th ree  l inear
coef f i c i -en ts  o f  thermal  expans ion  o f  coke
cubes were  used.

R e s u l  t s

The gas chromatographic examinat ion of
t he  py r i d i ne  so lub le  cons t i t uen ts  o f  t he
CPV-pi - tch shows that  th is  mat ter  has only
a smal1 content  of  aromat ic  compounds
hav ing  a  l ow  mo lecu la r  we igh t ,  l i ke
naphthalene or  anthracene.  The broad under-
ground peak is  an ev idence of  the asphal-
t en i c  cha rac te r  o f  t he  ma t te r  s im i l a r  t o
petro-b i tumina.  The gel  permeat ion chroma-
tography demonstrates that  the average
mo lecu la r  we igh t  o f  t he  so lub le  ma t te r
is  much h igher  for  the CPV-pi tch than for
a coal tar  p i tch wi th a comparable sof tening
po in t .  The  good  so lub i - l i t y  o f  abou t  93  %
of the CPV-pi tch in  to luene is  caused by
i t s  d i f f e ren t  mo lecu la r  s t ruc tu re .  These
di f ferences can be expla ined by the resul ts
of  the NMR-spectroscopy proving a larger
con ten t  o f  r eac t i ve  a l i pha t i c  and
naphthenic molecular  gróups in  the CVP.
These react ive groups expla in the tendency
of  th is  tars to form preferably isot ropic
coke st ructures dur ing the carbonisat ion
p rocess .

The  coke  da ta  (g i ven  i n  Tab le  2 )  show
tha t  a  s l ow  ca rbon i sa t i on  ra te  resu l t s
in more anisotropic  coke st ructgres.  By
dec¡easing the hLat i -ng rate (  25oc/h to
2 rs "C /h )  i n  t he  c r i t i ca l  t empera tu re  rangg
of  the coke format ion between 350 and 450"C
the  CTE (vo lump)  i s  dec reased  f rom 13 .5
a n d  1 1 1 3  .  ! O - o / K  L o  7 1 3  a n d  7 1 6 .  7 O ' 6 / K
respect ive ly  and the anisotropy rat io  is
i n c r e a s e d  f r o m  1 1 2 1  a n d  1 1 2 8  t o  1 1 6 4  a n d
1 r39  respec t i ve l y .  Obv ious l y  a  1ow hea t i ng
rate enables a bet ter  or ientat ion of  the
pi tch const i tuents dur i -ng the carbonisat ion
process.  Fur thermore i t  can be shown that
a  l ow  hea t i ng  ra te  causes  a  h ighe r
scat ter ing of  the measured CTE values.
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