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In t roduc t  i on

When  pe t ro leum res idue  con ta in ing  the
la rge  amoun ts  o f  su l f u r  i . s  hea t - t r ea ted ,
mesophase  fo rmed  i n  t h i s  res idue  shows  the
f i ne  nosa i c  t ex tu re .  By  add i t i on  o f
i no rgan i c  su l f u r  t o  t he  p i t ch  wh i ch  showed
the  f i b rous  tex tu re ,  t he  t ex tu re  o f  nesophase
t u r n s  t h e  f i n e  n o s a i c .  M a r s h  e t  a l ( 1 )
repo r ted  tha t  t he  s i ze  o f  t he  nesophase
sphe res  fo rned  i n  an th racene  was  abou t  25pn ,
and  the  s i ze  o f  t he  nesophase  sphe res  fo rned
in  an th racene  and  1Owt?  o f  f e r rocene  was
10un .  I t  i s  cons ide red  tha t  t he  mesophase
tex tu re  f o rned  i n  t he  pe t ro leun  res idue
i s  t he  f i ne  mosa i c  because  su l f u r  and  rne ta l s
i n  t he  pe t ro leun  res idue  p reven t  two  p recesses
o f  t he  nesophase  sphe res  g row th  and  o f
snoo th l y  p roceeded  no lecu la r  rea r rangenen t
i n  t h e  c o a l e s c e d  n e s o p h a s e .  T h i s  r e p o r t
desc r i bes  the  i n f l uence  o f  su l f u r  and  ne ta l s
con ta in ing  the  p i t ch  on  the  mesophase
t e x t u r e .

Expe r i nen ta l

C racked  o i1  used  i s  t he rna l  c racked  o i1
wh ich  i s  ob ta ined  f ron  Kha f j  i  aspha l t  hea t -
t r ea ted  a t  420 "C  fo r  70  n in ,  con ta ins  abou t
3  w t?  su l f u r  and  i s  f r ee  f ron  ne ta l s .  Th i s
o i l  i s  n i xed  w i th  vanad iun  ace ty lace tona te ,
n i cke locene ,  f e r rocene  and  coppe r  ph ta locya -

n ine ,  and  the  n i x tu res  a re  hea t - t r ea ted  a t
430 'C  fo r  a  ce r ta in  pe r i od  and  were  obse rv -
e d  b y  u s i n g  a  p o l a r i z e d - 1 i g h t  m i c r o s c o p e .

R e s u l t s  a n d  D i s c u s s i o n

K h a f j i  a s p h a l t ,  c r a c k e d  o i l  a n d  t h e  n i x -
t u res  o f  c racked  o i1  and  o rganometa l l i c
c o n p o u n d s  a r e  h e a t - t r e a t e d  a t  4 3 0 o C  f o r  1 8 0
n in .  The  su l f u r  and  ne ta l  con ten ts  i n  t hose
sanp les  a re  shown  i n  Tab le  1 .  The  su l f u r
con ten t  i s  abou t  6w t% fo r  a l l  t he  sanp les .
The  me ta l  con ten ts  a re  420  ppn  fo r  Kha f j  i
a s p h a l t ,  3 2  p p n  f o r  c r a c k e d  o i l  a n d  f r o m  8 0 2
t o  2 8 4 0  p p n  f o r  t h e  n i x t u r e s .  M i c r o g r a p h s
o f  t h o s e  s a n p l e s  a r e  s h o w n  i n  F i g . 1 .
Mesophase  fo rned  i n  Kha f j i  aspha l t  shows  the
f i ne  nosa i c  t ex tu re  and  tha t  i n  c racked  o i l
shows  the  f i b rous  tex tu re  i n  sp i t e  o f  6w t%
s u l f u r  c o n t e n t  ( F i g . 1 - a ) .  M e s o p h a s e  s h o w s
the  f i b rous  tex tu re  f o r  t he  n i x tu re  o f
c r a c k e d  o i l  w i t h  C u ,  t h e  c o a r s e  n o s a i c
tex tu re  f o r  c racked  o i1  w i t h  Fe  and  the  f i ne
mosa i c  t ex tu re  f o r  c racked  o i l  w i t h  N i  and
V  ( F i g . 1 - b ) .  T h u s ,  t h e  n e s o p h a s e  t e x t u r e s
a re  d i f f e ren t  w i t h  k i nds  o f  r ne ta l  added  i n
c racked  o i1  and  i n f l uence  o f  ne ta l s  on  the

g row th  p rocess  o f  t he  mesophase  sphe res  i s
s t ronge r  t han  su l f u r .

I t  i s  c l ea r  t ha t  t he  t ex tu re  o f
nesophase  do  no t  be  i n f l uenced  by  ex i s tence
o f  o rgan i c  su l f u r  conpounds  i n  c racked  o i1 .
The  nesophase  tex tu re  i n  coa l - t a r  p i t ch
f ree  f ron  su l f u r  w i t h  lw t t  Fe  (Fe r r i cene )
(2 )  showed  the  coa rse  nosa i c  and  tu rned  to
the  f i ne  nosa i c  w i t h  i nc rease  o f  Fe .
Amoun t  o f  Fe  i n  c racked  o i l ,  wh i ch  cause
t rans fo rna t i on  f r om the  f i b rous  tex tu re  t o
the  coa rse  nosa i c  t ex tu re ,  co r respond  to
a b o u t  0 . 1  t i n e s  a n o u n t  o f  F e  i n  c o a l - t a r
p i t ch .  The re fo re ,  t he  change  o f  t he
nesophase  tex tu re  occu res  eas i l y  w i t h
coex i s tence  toge the r  su l f u r  and  ne ta l s .

On  the  o the r  hand .  F íg .2  shows  amoun ts
o f  q u i n o l i n e - i n s o l u b l e s  i n  c r a c k e d  o i l
h e a t - t r e a t e d  a t  4 3 0 o C  a s  a  f u n c t i o n  o f
res idence t i ne .  Anoun ts  o f  qu ino l i ne
inso lub les  co r respond  to  t he  anoun ts  o f
nesophase  t rans fo r ¡na t i on .  The  anoun ts  o f
nesophase  t rans fo rna t i on  i nc reased  i n
o rde r  o f  Fe ,  N i  and  V  i n  c racked  o i l  f o r
a  de f i n i t  t i ne .  Th i s  resu l t  i nd i ca tes
tha t  t he  nesophase  t rans fo r ¡na t i on  i s
acce le ra ted  by  o rgan i c  su l f u r  conpounds
and  N i ,  V  i n  c racked  o i l  du r i ng  hea t  t r ea t -
rnen t .  I n  o the r  wo rds ,  N i  and  V  i n  c racked
o i l  f unc t i on  as  t he  ca ta l ys t  wh i ch
a c c e l e r a t e  n e s o p h a s e .

A 1 s o ,  f r o n  c o n p a r s i o n  o f  F i g . L  a n d  2 ,
i t  i s  cons ide red  tha t  t he  nesophase  tex tu re
i s  re la ted  to  t he  i nc rease  ra te  o f  t he
nesophase  t rans fo rna t i on ,  t ha t  i s ,  i n  t he
case  o f  t he  n i x tu re  o f  c racked  o i l  w i t h  N i
o r  V ,  t h o s e  n e s o p h a s e  s p h e r e s  c o a l e s c e
w i th  each  o the r  a f t e r  g row th  up  l i t t l e  and
the  coa lesed  nesophase  shows  the  f i ne
mosa i c  t ex tu re  because  the  l a rge  anoun ts
o f  nesophase  i n  t he  c racked  o i l  a re  f o rned
a t  t he  same t ime  by  t he  ca ta l y t i c  ac t i on
o f  N i  o r  V .

D i c k i e  e t  a l  ( 3 )  r e p o r t e d  t h a t  t h e
aspha l t en  con ta in ing  pe t ro lun  res idue  fo rn
t h e  r n i c e l l e  s t r u c t u r e ,  a n d  t h e s e  m i c e l l e s
a re  con ta in ing  o rgan i c  su l f u r  conpounds  and
ne ta l  compounds .  f ? ren  the  aspha l t en  i n
p e t r o l e u r n  r e s i d u e  w a s  h e a t - t r e a t e d ,  n e s o -  /
phase  fo rned  i n  t he  aspha l t en  showed  the
f i n e  n o s a i c  t e x t u r e .  T h e r e f o r e ,  i t  i s
sugges ted  tha t  o rgan i c  su l f u r  conpounds
and  N i ,  V  i n  c racked  o i l  change  i n to
no lecu les  cons t ruc t i ng  nesophase  w i th  t he
the rna l  decompos i t i on  and  po l yne r i za t i on ,
f o rn  t he  n i ce l l e  s t ruc tu re  and  the  fo rned
n i c e l l e s  n u c l e a t e  t h e  f i n e  n o s a i c  t e x t u r e
o f  n e s o p h a s e .
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