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Severa l  pe t ro leum res idues  were  carbon ized in  the  tube
bonb under  p ressur ized  and rap id  heat ing  ra te  cond i -
t ions  to  eva lua te  them as  the  need le  coke feeds tock ,
The qua l i t y  o f  the  resu l tan t  cokes  was eva lua ted  by
means o f  op t ica l  m ic roscop l , ,  CTE and bu lk  dens i ty
measurement  in  o rder  to  cor re laLe i t  to  the  s t ruc tu ra l
c h a r a c t e r i s t i c s  o f  C h e  f e e d s t o c k s .

INTRODUCTION
I t  i s  most  deserab le  to  eva lua te  a

feeds tock  fo r  the  need le  coke in  a  smal l
quant i t y  s ince  some t r ia l  feeds tocks
requ i re  a  la rge  e f fo r t  to  be  prepared.

The present  au thors  have repor ted  in  a
p r e v i o u s  p a p e r ( l )  t h a t  t h e  c a r b o n i z a t i o n  i n
a tube bomb could provide a lump coke
comparab le  to  a  commerc ia l  need le  coke f rom
t h e  s a m e  f e e d s t o c k .

In  the  present  s tud .y ,  the
carbon iza t ion  proper t ies  o f  severa l  feed-
s tocks  a  HDS feeds tock ,  and f rac t ions  o f  a
feedsotck  were  examined us ing  a  tube bomb.
The gua l i t ies  as  a  need le  coke were
observab le  w i th  a  resu l tan t  lump coke.  The
qua l i t ies  can be  cor re la ted  to  the
s t ruc tura l  charac ter is t i cs  o f  the  feed-
s t o c k s .

EXPERIMENTAL
Res idues  (F ive  vacuum res idues ,  a  HDS

res idue,  t r , {o  f rac t ions  o f  a  res idue,  and
FCC decant oi l  )  used in the Present study
are  l i s ted  in  TabLe I  w i th  some o f  the i r
ana ly t i ca l  da ta .  A  sample  o f  about  109 in
a  g lass  tube or  wrapped w i th  a  a lmin ium

Tab le  I  Proper t ies  o f  Samples

fo i l  was  carbon ized in  a  s ta in less  tube
bomb.  Deta i l  carbon iza t ion  procedures  have
b e e n  d e s c r i b e d  j . n  a  p r e v i o u s  p a p e r ( l ) .

Carbon iza t ion  tempera ture  was f i xed  a t
500 eC and severa l  p ressure  leve ls  were
examined to  deve lop  the  f low tex tu re  in  the
resu l tan t  coke.  The lump coke in  a  tube
was eva lua ted  as  a  need le  coke accord ing  to
a  prev  j .ous  paper .

RESULTS
A1l  feeds tocks  examined j .n  the  present

s tudy  prov ided lump cokes  by  the  present
procedure .  The gua l i t y  o f  the  coke var ied
very  much f rom a  feeds tock  to  another .

The appearance,  dens i ty  and op t ica l
tex tu re  o f  the  cokes  produced f rom f i ve
res idues ,  a  HDS res idue,  a  FCC decant  o i l
a re  surnmar ized in  F ig .  1  where  the  carbon i -
za t ion  pressure  was f i xed  a t  l5K.  HDS-KF
and the  decant  o i l  p rov ided hard  and br igh t
cokes  o f  f low tex tu re ,  wh ich  deve loped
un iax ia l l y  a long the  tube ax is .  The i r
d e n s i t i e s  v t e r e  a r o u n d  I . 0 .

LS2 prov ided a  s imi la r  coke,  however
i ts  dens i ty  was s l igh t ly  lower .  Tach ing
KF-VR prov ided a  porous ,  coke o f  e longated
mosa ic ,  o f  wh ich  dens i ty  was as  low as
0.68 ,  g i l son i te  p roduced a  mosa ic  coke o f
l o w  d e n s i t y  t e n d s  t h e  p r e s e n t  c o n d i t i o n s .

F ig .  2  shows the  cor re la t ion  be tween
the  op t ica l .  tex tu re  and carbon iza t ion
pressure .  FcC-DD and the  mal tene gave
need le- l i ke  tex tu re  a t  7  kg '  whereas
H D S , L S I ,  L S 2  r e q u i r e d  1 5  k g , / c n  t o  e x h i b i t
the  need le- l i ke  tex tu re .

The cokes  prepared f rom the  mal tene
and aspha l tene o f  LS res idue are  a lso  shown
j .n  F ig .  1 .  The mal tene produced a  coke o f
s i ¡n i . la r  op t ica l  tex tu re  to  tha t  f rom LS,
however  i t s  dens i ty  r tas  as  low as  0 .7
probab ly  re f lec t ing  i t s  1ow cok j -ng  va1ue.
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Fig. t  Optical texture and density of several cokes at 15K'
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F ig .  2  In f luence o f  carbon iza t ion
pressure on develoPment of
oPtical texture.

The aspha l tene prov ided a  very  porous  coke
o f  m e d i u m  m o s a i c  t e x t u r e .  I n  s P i t e  o f  h i g h
c o k i n g  v a l u e  o f  5 4  t ,  t h e  d e n s i t y  o f  t h e
c o k e  w a s  a s  l o r ¿  a s  0 . 7 .  T h u s ,  t h e  a s p h a l -
tene w i thout  the  mal tene f rac t ion  lacks  o f
f u s i b i l i t y .

DISCUSSION-  
Thé carbon iza t ion  proper t ies  o f

severa l  feeds tocks  are  proper ly  eva lua ted
by  the  carbon iza t ion  in  a  tube bomb-  The
carbon iza t ion  pressure  wh ich  is  var iab le  in
the  present  s tudy  is  found a  key  fac to r  to
cont ro l  the  coke qua l i t y .  The gua i t ies  o f
a  coke i t s  appearance opEica l  tex tu re ,
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Fig .  3  The cor re la t ion  o f  a romat ic+res in

versus  dens i ty .

dens i ty  and cTE are  hoPefu l l y  cor re la ted  to
the  s t ruc tu ra l  charac ter is t i cs  o f  the  feed-
s tocks  based on  the  sound unders tand ing  o f
the  carbon iza t ion  mechan ism.  F ig .  3  shows
a cor re la t ion  be tv teen the  dens i ty  o f  the
coke and the  conten t  o f  a romat ic  &  res in  in
the  feeds tock .  The f rac t ion  may be  key
subs tances  to  cont ro l  the  fus ib i l i t y  dur ing
the  carbon iza t ion .
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