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B a c k g r o u n d   of  t h e   I n v e n t i o n  

1.  F i e l d   of  t h e   I n v e n t i o n  

T h i s   i n v e n t i o n   r e l a t e s   to  d e l a y e d   c o k i n g   of  a  

p e t r o l e u m   r e s i d u u m ,   and  more   p a r t i c u l a r l y   to  t h e   p r o -  
d u c t i o n   of  p r e m i u m   d e l a y e d   c o k e ,   s u i t a b l e   f o r   f o r m a t i o n  

of  g r a p h i t e   e l e c t r o d e s   f o r   u s e   in   e l e c t r i c   a r c   s t e e l  

f u r n a c e s .  

D e l a y e d   c o k i n g   of  r e s i d u u m   ( r e s i d u a l   o i l )  

f rom  a  p e t r o l e u m   r e f i n e r y   v a c u u m   d i s t i l l a t i o n   u n i t  

g e n e r a l l y   p r o d u c e s   a  c o k e   h a v i n g   a  l o n g i t u d i n a l   c o -  

e f f i c i e n t   of   t h e r m a l   e x p a n s i o n   (CTE)  of   a b o u t  

20  x  1 0 - 7 / ° C   or  g r e a t e r   a f t e r   g r a p h i t i z a t i o n .   T h e  

CTE  of  a  g r a p h i t i z e d   coke   i s   an  i m p o r t a n t   m e a s u r e  

of  i t s   s u i t a b i l i t y   f o r   use   in  t h e   m a n u f a c t u r e   o f  

e l e c t r o d e s   f o r   e l e c t r i c   a r c  s t e e l   f u r n a c e s .   F o r  

e x a m p l e ,   t he   m a n u f a c t u r e   of  61  cm  d i a m e t e r   e l e c t r o d e s  

r e q u i r e s   a  coke   h a v i n g ,   among  o t h e r   s p e c i f i e d   c h a r a c -  

t e r i s t i c s ,   a  CTE  of  a b o u t   5  x  1 0  / ° C   or   l e s s ,   a n d  

t h e   m a n u f a c t u r e   of   38  cm  d i a m e t e r   e l e c t r o d e s   r e q u i r e s  

a  coke   h a v i n g   a  CTE  of  no  more   t h a n   a b o u t   8 .0   x  1 0 - 7 / ° C .  

D e l a y e d   p r e m i u m   coke   i s   d i f f e r e n t   in  m a n y  

r e s p e c t s   f rom  r e g u l a r   d e l a y e d   c o k e ,   and  i s   g e n e r a l l y  

m a n u f a c t u r e d   f rom  s p e c i f i c   f e e d s t o c k s   s u c h   as  d e c a n t  

o i l   f rom  a  f l u i d   c a t a l y t i c   c r a c k e r ,   t a r   f r o m  t h e r m a l  

c r a c k i n g   of  r e g u l a r   c o k e r   gas   o i l ,   p y r o l y s i s   t a r s ,   o r  

b l e n d s   of  t h e s e   m a t e r i a l s ,   s o m e t i m e s   w i t h   a  m i n o r  

a m o u n t   of  r e s i d u a l   o i l   i n c l u d e d   in   t h e   f e e d s t o c k .  

Vacuum  r e s i d u a l   o i l   h a s ,   p r i o r   to   t h i s   i n v e n t i o n ,  

a l w a y s   been   c o n s i d e r e d   in  t h e   i n d u s t r y   as  a  m a t e r i a l  

i n c a p a b l e   of  m a k i n g   p r e m i u m   c o k e   when  u s e d   as  t h e  

p r i n c i p a l   i n g r e d i e n t   of  a  d e l a y e d   c o k e r   f e e d s t o c k ,  

even   when  c o k e d   a t   c o n d i t i o n s   w h i c h   p r o d u c e   p r e m i u m  

coke   f rom  c o n v e n t i o n a l   p r e m i u m   c o k e   f e e d s t o c k s .  



P r e m i u m   d e l a y e d   c o k e ,   as  m e n t i o n e d   a b o v e ,   i s   a  

d i f f e r e n t   m a t e r i a l   f rom  r e g u l a r   d e l a y e d   c o k e ,   w h i c h   i s  

g e n e r a l l y   u s e d   o n l y   as  a  f u e l .   Some  b e t t e r   q u a l i t y  

r e g u l a r   d e l a y e d   c o k e s   a r e   s u i t a b l e   f o r   u s e   as  a n o d e s  

in  a l u m i n u m   s m e l t i n g   p r o c e s s e s ,   and  s u c h   c o k e s   a r e  

s o m e t i m e s   r e f e r r e d   to   as  m e t a l l u r g i c a l   g r a d e   d e l a y e d  

c o k e s .   H o w e v e r ,   e v e n   t h e s e   b e t t e r   g r a d e   m e t a l l u r g i c a l  

d e l a y e d   c o k e s   a r e   a  d i f f e r e n t   t y p e   of  m a t e r i a l   t h a n  

wha t   i s   r e c o g n i z e d   by  and  r e f e r r e d   to  i n   t h e   i n d u s t r y  

as  p r e m i u m   d e l a y e d   c o k e .  

P r e m i u m   c o k e   i s   w o r t h   s e v e r a l   t i m e s   as  m u c h  

as  r e g u l a r   c o k e ,   and  y e t   t h e   o p e r a t i n g   c o s t s   of  a  

p remium  d e l a y e d   c o k e r ,   n o t   c o n s i d e r i n g   t h e   c o s t   o f  

the   f e e d s t o c k ,   a r e   n o t   g r e a t l y   d i f f e r e n t   f rom  t h e  

c o s t s   f o r   a  r e g u l a r   c o k e r .   A c c o r d i n g l y ,   any  p r o c e s s  

by  w h i c h   a  low  v a l u e   m a t e r i a l   s u c h   as  r e s i d u a l   o i l  

c o u l d   be  u t i l i z e d   as  a  p r e m i u m   c o k e r   f e e d s t o c k   i s   m u c h  

to  be  d e s i r e d .  

2.  The  P r i o r   A r t  

D e l a y e d   c o k i n g   i s   a  r o u t i n e   p e t r o l e u m   r e -  

f i n i n g   s t e p   u s e d   in   m o s t   c a s e s   to  d i s p o s e   of   low  v a l u e  

r e s i d u a l   o i l s   and  to   c o n v e r t   s u c h   r e s i d u a l   o i l s   i n t o  

more  v a l u a b l e   p r o d u c t s .   The  o p e r a t i n g   c o n d i t i o n s   a n d  

p r o c e s s   s t e p s   of   t h e   d e l a y e d   c o k i n g   p r o c e s s ,   b o t h   f o r  

r e g u l a r   c o k e   and  p r e m i u m   c o k e ,   a r e   w e l l   e s t a b l i s h e d  

and  w i d e l y   k n o w n .  

The  b r o a d   p r o c e s s   of  h y d r o t r e a t i n g   a  r e s i d u a l  

o i l   f o l l o w e d   by  d e l a y e d   c o k i n g   of   t h e   h y d r o t r e a t e d   s t r e a m  

is   d e s c r i b e d   in   U.  S.  P a t e n t s   2 , 8 7 1 , 1 8 2 ;   2 , 9 6 3 , 4 1 6 ;   a n d  

3 , 6 8 4 , 6 8 8 .   In  a d d i t i o n ,   U.  S.  P a t e n t   No.  3 , 7 7 3 , 6 5 3  

d e s c r i b e s   a  p r o c e s s   of  d e s u l f u r i z i n g   and  d e m e t a l i z i n g  

r e s i d u a l   o i l   u s i n g   an  e b u l l a t e d   bed  r e a c t i o n   zone  p r i o r  

to  d e l a y e d   c o k i n g   of   t h e   h y d r o t r e a t e d   s t r e a m .   M o r e  

r e c e n t l y ,   p r o c e s s e s   i n c l u d i n g   h y d r o t r e a t i n g   v a c u u m  

r e s i d u u m   f o l l o w e d   by  c o k i n g   of  t he   h y d r o t r e a t e d   s t r e a m  

a r e   d e s c r i b e d   in   U.  S.  P a t e n t s   3 , 8 9 1 , 5 3 8   and   3 ' , 9 0 2 , 9 9 1 .  



S e v e r a l   of   t h e   a b o v e - m e n t i o n e d   r e f e r e n c e s   p o i n t  

o u t   t h a t   t h e   c o k e   p r o d u c t   o b t a i n e d   has   a  r e d u c e d   s u l f u r  

and  m e t a l s   c o n t e n t   due  to  t he   h y d r o t r e a t i n g   s t e p .   F u r -  

t h e r ,   s e v e r a l   of  t h e s e   r e f e r e n c e s   s u g g e s t   t h a t   t h e   c o k e  

p r o d u c t   i s   of  an  i m p r o v e d   q u a l i t y   due  to   t h e   p r e t r e a t -  

m e n t   of  t h e   c o k e r   f e e d s t o c k .   H o w e v e r ,   none   of   t h e  

a b o v e - m e n t i o n e d   p a t e n t s   s u g g e s t s   t h a t   a  p r e m i u m   c o k e  

can   be  o b t a i n e d   by  d e m e t a l i z i n g   and  d e s u l f u r i z i n g   a  h i g h  

s u l f u r   and  h i g h   m e t a l s   vacuum  r e s i d u u m   and  c o k i n g   t h e  

t r e a t e d   r e s i d u u m   in  a  d e l a y e d   c o k e r   a t   p r e m i u m   c o k i n g  

c o n d i t i o n s .   The  b e s t   coke   t h a t   can   be  o b t a i n e d   f r o m  

r e s i d u a l   o i l   f e e d s t o c k s ,   a c c o r d i n g   to  t h e   p r i o r   a r t  

p a t e n t s ,   i s   a  coke   s u i t a b l e   f o r   use   as  a n o d e s   in  t h e  

a l u m i n u m   i n d u s t r y .   None  of  t h e s e   p a t e n t s   s u g g e s t s  

t h a t   a  p r e m i u m   c o k e   s u i t a b l e   f o r   use   in  m a k i n g   g r a p h i -  

t e   e l e c t r o d e s   f o r   e l e c t r i c   a rc   s t e e l   f u r n a c e s   can  b e  

o b t a i n e d   by  a  p r o c e s s   i n c l u d i n g   d e m e t a l i z i n g   and  d e -  

s u l f u r i z i n g   vacuum  r e s i d u u m   f o l l o w e d   by  d e l a y e d   c o k i n g  

of   t h e   t r e a t e d   r e s i d u u m .  

I t   i s   a c c o r d i n g l y   q u i t e   u n e x p e c t e d   t h a t   a  

vacuum  r e s i d u u m   h a v i n g   h i g h   s u l f u r   and  h i g h   m e t a l s   c o n -  

t e n t   c o u l d   p r o d u c e   a  p r e m i u m   c o k e .   B e c a u s e   of  t he   w i d e  

d i f f e r e n c e   in  v a l u e   b e t w e e n   r e g u l a r   or  m e t a l l u r g i c a l  

g r a d e   d e l a y e d   coke   and  p r e m i u m   d e l a y e d   c o k e ,   i t   i s  

c l e a r l y   d e s i r a b l e   to   be  a b l e   to  p r o d u c e   p r e m i u m   c o k e  

f rom  vacuum  r e s i d u u m ,   and  the   p r e s e n t   i n v e n t i o n   p r o -  
v i d e s   t h i s   c a p a b i l i t y .  

Summary  of  t he   I n v e n t i o n  

A c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n ,   a  h i g h  

s u l f u r   and  h i g h   m e t a l s   c o n t e n t   p e t r o l e u m   r e f i n e r y   v a c u u m  

r e s i d u u m   s t r e a m   d e r i v e d   f rom  a  n a p h t h e n i c   c r u d e   o i l   i s  

c a t a l y t i c a l l y   d e m e t a l i z e d ,   t h e n   c a t a l y t i c a l l y   d e s u l f u r -  

i z e d ,   and  t h e n   s u b j e c t e d   to  d e l a y e d   c o k i n g   u n d e r   p r e m i u m  

c o k i n g   c o n d i t i o n s   to  p r o d u c e   a  p r e m i u m   c o k e   s u i t a b l e   f o r  

m a n u f a c t u r e   of  g r a p h i t e   e l e c t r o d e s .  



D e s c r i p t i o n   of  t h e   D r a w i n g  

The  d r a w i n g   i s   a  s c h e m a t i c   f l o w s h e e t   i l l u s t r a t -  

i ng   t h e   p r o c e s s   of   t h e   i n v e n t i o n .  

D e s c r i p t i o n   of  t he   P r e f e r r e d   E m b o d i m e n t  

F e e d s t o c k s   f o r   w h i c h   the   i n v e n t i o n   i s   a p p l i -  

c a b l e   a r e   r e s i d u a l   o i l s   d e r i v e d   f rom  d i s t i l l a t i o n   o f  

n a p h t h e n i c   c r u d e   o i l s   h a v i n g   a  UOP  C h a r a c t e r i z a t i o n  

F a c t o r   (K  f a c t o r )   of   1 1 . 4   or   l o w e r .   The  K  f a c t o r   i s  

d e f i n e d   as  t h e   cube   r o o t   of   t h e   a v e r a g e   b o i l i n g   p o i n t  

in  d e g r e e s   R a n k i n e   d i v i d e d   by  t he   s p e c i f i c   g r a v i t y   a t  

6 0 ° F .   Such   r e s i d u a l   o i l s   have   the   p a r t i c u l a r   m o l e -  

c u l a r   s t r u c t u r e   to  p r o d u c e   p r e m i u m   coke   when  p r o c e s s e d  

a c c o r d i n g   to  t h e   i n v e n t i o n .   The  f e e d s t o c k s   a l s o   m u s t  

h a v e   a  5  p e r c e n t   b o i l i n g   p o i n t   b e t w e e n   470  and  5 8 0 ° C  

when  s u b j e c t e d   to  A S T M ' D i s t i l l a t i o n   T e s t   D - 1 1 6 0 .   T h e  

i n v e n t i o n   i s   p a r t i c u l a r l y   a p p l i c a b l e   to  f e e d s t o c k s  

w h i c h   h a v e   t he   a b o v e - n o t e d   e s s e n t i a l   c h a r a c t e r i s t i c s  

and   a d d i t i o n a l l y   have   a  m e t a l s   c o n t e n t ,   d e f i n e d   a s  

t o t a l   v a n a d i u m   and  n i c k e l ,   of  a t   l e a s t   25  p a r t s   p e r  
m i l l i o n   by  w e i g h t ,   and  a  s u l f u r   c o n t e n t   of   more   t h a n  

2  p e r c e n t   by  w e i g h t .  

The  f i r s t   s t e p   in  t h e  p r o c e s s   of   t h e   i n v e n -  

t i o n   i n v o l v e s   s u b j e c t i n g   an  a p p r o p r i a t e   r e s i d u a l   o i l  

as  d e f i n e d   a b o v e   to  a  c a t a l y t i c   d e m e t a l a t i o n   s t e p ,  

p r e f e r a b l y   o v e r   a  v a n a d i u m   p r o m o t e d   a l u m i n a   c a t a l y s t ,  

a t   r a t h e r   s e v e r e   c o n d i t i o n s   i n c l u d i n g   a  t e m p e r a t u r e  
of   a t   l e a s t   400°C ,   a  p r e s s u r e   of  a t   l e a s t   75  k g / c m 2 ,  

a  l i q u i d   h o u r l y   s p a c e   v e l o c i t y   of  l e s s   t h a n   0 . 2 5   a n d  

a  h y d r o g e n   r a t e   of  500  to  1000  s t a n d a r d   c u b i c   m e t e r s  

p e r   c u b i c   m e t e r   of   r e s i d u a l   o i l .   The  d e m e t a l a t i o n  

s t e p   p r o t e c t s   t he   d e s u l f u r i z a t i o n   c a t a l y s t   f rom  p r e -  
m a t u r e   d e a c t i v a t i o n   by  r e d u c i n g   t h e   a m o u n t   of   p o t e n -  

t i a l l y   d a m a g i n g   v a n a d i u m   and  n i c k e l ,   and  f u r t h e r   s e r v e s  
to  c o n v e r t   a s p h a l t e n e s   in   t h e   f e e d s t o c k   to  c o m p o n e n t s  
s u i t a b l e   f o r   f o r m a t i o n   of  p r e m i u m   d e l a y e d   c o k e .  

The  d e m e t a l i z e d   r e s i d u a l   o i l   i s   t h e n   s u b j e c t e d  



to  c a t a l y t i c   d e s u l f u r i z a t i o n   o v e r   a  d e s u l f u r i z a t i o n   c a t a -  

l y s t ,   p r e f e r a b l y   a  c o b a l t - m o l y b d e n u m   c a t a l y s t ,   a t ' a  

t e m p e r a t u r e   of   a t   l e a s t   370°C ,   a  p r e s s u r e   of   a t   l e a s t  

50  k g / c m 2 ,   a  l i q u i d   h o u r l y   s p a c e   v e l o c i t y   of  f r o m  

0 .2   to  1 .0   and  a  h y d r o g e n   r a t e   of  f rom  500  to  1 0 0 0  

s t a n d a r d   c u b i c   m e t e r s   p e r   c u b i c   m e t e r   of  r e s i d u a l   o i l .  

The  d e m e t a l i z e d  a n d   d e s u l f u r i z e d   r e s i d u a l   o i l  

i s   t h e n   s u b j e c t e d   to   d e l a y e d   c o k i n g   a t   p r e m i u m   c o k i n g  

c o n d i t i o n s   i n c l u d i n g   a  c o k e r   f u r n a c e   o u t l e t   t e m p e r a -  

t u r e   of   f rom  425  to  540°C,   coke   drum  v a p o r   o u t l e t   t e m -  

p e r a t u r e   of  f r o m   400  to  520°C  and  c o k e   drum  p r e s s u r e  
of  f rom  0 .5   to   7  k g / c m  .  

The  p r o c e s s   i s   i l l u s t r a t e d   in   t he   d r a w i n g   w h e r e  

a  s u i t a b l e   r e s i d u a l   o i l   i s   f ed   f rom  l i n e   10  to  d e m e t a l i z e r  

11,  t h e n   to  d e s u l f u r i z e r   12,  t h e n   to  c o k e r   f u r n a c e   1 3  

and  f i n a l l y   to   c o k e   drum  14.  In  some  c a s e s ,   c o n v e n t i o n a l  

p r e m i u m   c o k e r   f e e d s t o c k   may  be  b l e n d e d   w i t h   t h e   d e m e t a l -  

i z e d   and  d e s u l f u r i z e d   r e s i d u a l   o i l   t h r o u g h   l i n e   15.  A l s o ,  

r e c y c l e   gas   o i l   f rom  t he   c o k e r   f r a c t i o n a t o r   ( n o t   s h o w n )  

may  be  i n t r o d u c e d   in   an  a m o u n t   of  f rom  0.5  to  1 .5   t i m e s  

t he   r e s i d u a l   o i l   v o l u m e   i n t o   l i n e   15  to  o p t i m i z e   t h e  

c o k i n g   o p e r a t i o n .   In  some  c a s e s ,   h y d r o t r e a t i n g   of  t h e  

r e c y c l e   gas   o i l   w i l l   f u r t h e r   i m p r o v e   t h e   q u a l i t y   of  t h e  

p r e m i u m   c o k e   p r o d u c t .  

The  p r o c e s s   i s   p a r t i c u l a r l y   u s e f u l   f o r   m a k i n g  

p r e m i u m   coke   f r o m   vacuum  r e s i d u a l   o i l   d e r i v e d   f rom  a  

n a p h t h e n i c   c r u d e   s u c h   as  A r a b i a n   Heavy   h a v i n g   a  K  f a c t o r  

of  l e s s   t h a n   1 1 . 4 ,   a  s u l f u r   c o n t e n t   of   more  t h a n   4 . 0  

p e r c e n t   by  w e i g h t   and  a  m e t a l s   c o n t e n t   of  more  t h a n   1 0 0  

p a r t s   p e r   m i l l i o n .  

The  r e s u l t s   o b t a i n a b l e   f rom  t he   p r o c e s s   o f  

t h e   i n v e n t i o n   a r e   s e t   f o r t h   in  t h e   f o l l o w i n g   e x a m p l e .  

E x a m p l e   I  

In  t h i s   e x a m p l e ,   an  A r a b i a n   Heavy  r e s i d u a l  

o i l   h a v i n g   a  s u l f u r   c o n t e n t   of  4 .9   p e r c e n t   by  w e i g h t  

and  a  v a n a d i u m   and  n i c k e l   c o n t e n t   of  120  and  56  p a r t s  



p e r   m i l l i o n   by  w e i g h t   r e s p e c t i v e l y   was  c o k e d   in  a  

p i l o t   p l a n t   c o k e r   u s i n g   a  coke   drum  o v e r h e a d   v a p o r  

t e m p e r a t u r e   of  510°C  and  a  coke   drum  p r e s s u r e   o f  

1 . 7 5   k g / c m 2 .   The  r e s u l t i n g   g r e e n   coke   had  a  s u l f u r  

c o n t e n t   of   6 .9   p e r c e n t   by  w e i g h t   and  a  v a n a d i u m   a n d  

n i c k e l   c o n t e n t   of   510  and  277  p a r t s   p e r   m i l l i o n   b y  

w e i g h t   r e s p e c t i v e l y .   G r a p h i t i z e d   e l e c t r o d e s   p r e p a r e d  

f r o m   t he   g r e e n   c o k e   had   an  a v e r a g e   c o e f f i c i e n t   o f  

t h e r m a l   e x p a n s i o n   of   1 8 . 5   x  1 0 - 7 / ° C .  

The  same  f e e d s t o c k   was  t h e n   s u b j e c t e d   t o  

d e m e t a l a t i o n   o v e r   a  v a n a d i u m   p r o m o t e d   a l u m i n a   c a t a l y s t  

a t   a  t e m p e r a t u r e   of   4 2 5 ° C ,   a  p r e s s u r e   of   126  k g / c m  ,   a  

l i q u i d   h o u r l y   s p a c e   v e l o c i t y   of  0 .1   and  a  h y d r o g e n  

r a t e   of  900  s t a n d a r d   c u b i c   m e t e r s   p e r   c u b i c   m e t e r  

o f   r e s i d u a l   o i l ,   f o l l o w e d   by  d e s u l f u r i z a t i o n   o v e r   a  

c o b a l t - m o l y b d e n u m   c a t a l y s t   a t   a  t e m p e r a t u r e   of   3 7 0 ° C ,  

a  p r e s s u r e   of  84  k g / c m 2 ,   a  l i q u i d   h o u r l y   s p a c e   v e l o -  

c i t y   of  0 .5   and  a  h y d r o g e n   r a t e   of   900  s t a n d a r d  

c u b i c   m e t e r s   p e r   c u b i c   m e t e r   of  r e s i d u a l   o i l .   T h e  

d e m e t a l i z e d   and  d e s u l f u r i z e d   r e s i d u a l   o i l   was  t h e n  

c o k e d   a t   t h e   same  c o n d i t i o n s   as  t h e   u n t r e a t e d   r e -  

s i d u a l   o i l   d e s c r i b e d   a b o v e .   The  r e s u l t i n g   g r e e n  
c o k e   had  a  s u l f u r   c o n t e n t   of  2.4  p e r c e n t   by  w e i g h t  

and   a  v a n a d i u m   and  n i c k e l   c o n t e n t   of  79  and  73  p a r t s  

p e r   m i l l i o n   by  w e i g h t   r e s p e c t i v e l y .   G r a p h i t i z e d  

e l e c t r o d e s   p r e p a r e d   f rom  t h i s   coke   had  an  a v e r a g e  
c o e f f i c i e n t   of  t h e r m a l   e x p a n s i o n   of  5 . 1   x  1 0  7 / ° C .  

The  f o r e g o i n g   e x a m p l e   i l l u s t r a t e s   t h a t   a  

p r e m i u m   t y p e   c o k e ,   s u i t a b l e   f o r   m a k i n g   g r a p h i t i z e d  

e l e c t r o d e s   h a v i n g   a  low  c o e f f i c i e n t   of   t h e r m a l   e x p a n s i o n ,  

can   be  made  f rom  a  h i g h   s u l f u r   and  h i g h   m e t a l s   r e s i d u a l  

o i l   by  the   p r o c e s s   of  t h i s   i n v e n t i o n .  

We  c l a i m :  



1.  A  m e t h o d   of   m a k i n g   p r e m i u m   d e l a y e d   p e t r o l e u m  

c o k e   c o m p r i s i n g :  

(a)  d e m e t a l i z i n g   a  p e t r o l e u m   r e s i d u a l   o i l ;  

(b)  d e s u l f u r i z i n g   t h e   d e m e t a l i z e d   r e s i d u a l   o i l ;  

a n d  

(c)  s u b j e c t i n g   t h e   d e m e t a l i z e d   and  d e s u l f u r i z e d  

r e s i d u a l   o i l   to  d e l a y e d   c o k i n g   u n d e r   p r e m i u m  

c o k i n g   c o n d i t i o n s .  

2.  A  m e t h o d   of  m a k i n g   p r e m i u m   d e l a y e d  

p e t r o l e u m   coke   c o m p r i s i n g :  

(a)  s u b j e c t i n g   a  p e t r o l e u m   r e s i d u a l   o i l   h a v i n g   a  

5  p e r c e n t   b o i l i n g   p o i n t   b e t w e e n   470  and  5 8 0 ° C  

and  b e i n g   d e r i v e d   f rom  d i s t i l l a t i o n   of  a  

n a p h t h e n i c   c r u d e   o i l   h a v i n g   a  K  f a c t o r   o f  

.11.4  or   l o w e r   to  a  c a t a l y t i c   d e m e t a l a t i o n  

s t e p   a t   a  t e m p e r a t u r e   of  a t   l e a s t   400°C,   a  

p r e s s u r e   of   a t   l e a s t   75  k g / c m 2   and  a  l i q u i d  

h o u r l y   s p a c e   v e l o c i t y   of  l e s s   t h a n   0 . 2 5 ;  

(b)  s u b j e c t i n g   t h e   d e m e t a l i z e d   r e s i d u a l   o i l   t o  

c a t a l y t i c   d e s u l f u r i z a t i o n   a t   a  t e m p e r a t u r e  

of  a t   l e a s t   50  kg /cm2  and  a  l i q u i d   h o u r l y  

s p a c e   v e l o c i t y   of  from  0 .2   to  1 . 0 ;  

(c)  s u b j e c t i n g   t h e  d e m e t a l i z e d   and  d e s u l f u r i z e d  

r e s i d u a l   o i l   tb  d e l a y e d   c o k i n g   u n d e r   p r e m i u m  

c o k i n g   c o n d i t i o n s ;   a n d  

(d)  r e c o v e r i n g   p r e m i u m   d e l a y e d   coke   c a p a b l e   o f  

p r o d u c i n g   g r a p h i t e   e l e c t r o d e s   h a v i n g   a  l o n g i -  
t u d i n a l  c o e f f i c i e n t   of  t h e r m a l   e x p a n s i o n   o f  

l e s s   t h a n   8 .0   x  1 0  7 / ° C .  

3.  The  m e t h o d   of  C l a i m   2  w h e r e i n   t he   d e -  

m e t a l a t i o n   t a k e s   p l a c e   in  t he   p r e s e n c e   of  a  v a n a d i u m  

p r o m o t e d   a l u m i n a   c a t a l y s t .  

4.  The  m e t h o d   of  C l a i m   2  w h e r e i n   t he   d e -  

s u l f u r i z a t i o n   t a k e s   p l a c e   in  t he   p r e s e n c e   of  a  c o b a l t -  

m o l y b d e n u m   d e s u l f u r i z a t i o n   c a t a l y s t .  



5.  The  m e t h o d   of   C l a i m   2  w h e r e i n   t h e  

r e s i d u a l   o i l   c o n t a i n s   more   t h a n   2  p e r c e n t   by  w e i g h t  

s u l f u r   and  more   t h a n   25  p a r t s   p e r   m i l l i o n   c o m b i n e d  

v a n a d i u m   and  n i c k e l .  

6.  The  m e t h o d   of   C l a i m   2  w h e r e i n   t h e  

r e s i d u a l   o i l   i s   d e r i v e d   f rom  A r a b i a n   Heavy  c r u d e   o i l  

and  c o n t a i n s   more   t h a n   4 . 0   p e r c e n t   by  w e i g h t   s u l f u r  

and  more   t h a n   100  p a r t s   p e r   m i l l i o n   c o m b i n e d   v a n a d i u m  

and  n i c k e l .  

7.  The  p r o c e s s   of  C l a i m   2  w h e r e i n   c o k e r  

gas   o i l   r e c y c l e   in   an  a m o u n t   of  f rom  0 .5   to  1 .5   t i m e s  

t h e   v o l u m e   of  r e s i d u a l   o i l   f e e d s t o c k   is   a d d e d   t h e r e t o  

p r i o r   to  i n t r o d u c i n g   t h e   f e e d s t o c k   to  t he   c o k e r  

f u r n a c e .  

8.  The  p r o c e s s   of   C l a i m   7  w h e r e i n   s a i d  

c o k e r   gas   o i l   r e c y c l e   i s   h y d r o t r e a t e d   b e f o r e   b e i n g  

i n t r o d u c e d   to  t h e . c o k e r   f u r n a c e .  
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