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@  Method  for  extended  conditioning  of  delayed  coke. 

  A  method  for  conditioning  delayed  coke  includes  allowing 
coke  to  form  in  a  first  chamber  or  coke  drum,  while  simulta- 
neously  conditioning  coke  in  a  second  coke  drum  by  flowing 
hot  conditioning  fluid  through  it,  and  decoking  a  third  coke 
drum.  The  coking,  conditioning  and  decoking  operations  are 
sequentially  switched  among  the  coke  drums. 



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

In  t he   p r o d u c t i o n   of  a n i s o t r o p i c   c o k e ,  

commonly   known  as  n e e d l e   c o k e ,   in  t he   d e l a y e d   c o k i n g  

p r o c e s s ,   i t   is   common  p r a c t i c e   to  c o n d i t i o n   t h e   c o k e  

f o r m e d   in  t he   r e a c t i o n   c h a m b e r   or  coke   drum  by  one  o f  

s e v e r a l   m e t h o d s .   T h e s e   a r e   1)  r a i s i n g   t h e   d r u m  

t e m p e r a t u r e   w h i l e   t he   coke   is   f o r m i n g ,   e s p e c i a l l y  

d u r i n g   the   l a t t e r   s t a g e s   of  t he   coke   f o r m a t i o n ;   2) 

a f t e r   t he   coke   i s   f o r m e d ,   by  s h u t t i n g   o f f   t he   f r e s h  

f e e d   p o r t i o n   of  t he   c h a r g e   to  t he   coke   drum  and  r e -  

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

v a p o r   t h r o u g h   t he   a l r e a d y   f o r m e d   mass  of  c o k e ;   and  3) 

h o l d i n g   t he   a l r e a d y   f o r m e d   coke   a t   a  t e m p e r a t u r e   a b o v e  

750  d e g r e e s   F a h r e n h e i t .   The  a b o v e   p r o c e d u r e s ,   known  a s  

" t e m p e r a t u r e   s o a k i n g "   or  " d r y i n g   o u t "   of  t h e   c o k e ,   a r e  

e m p l o y e d   to  c o n d i t i o n   or  i m p r o v e   s p e c i f i c   p r o p e r t i e s   o f  

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

1)  l o w e r   v o l a t i l e   m a t t e r   c o n t e n t ,   2)  i n c r e a s e d   h a r d n e s s ,  

and  3)  i n c r e a s e d   c r y s t a l l i n i t y ,   r e s u l t i n g   in  a  l o w e r  

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 .  

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

coke   c o n d i t i o n i n g   i s   l i m i t e d   by  t he   s i z i n g   of  t h e   d r u m  

to  mee t   p r o c e s s   u n i t   c a p a c i t y   r e q u i r e m e n t s .   S i n c e   t h e  

drum  mus t   be  f u l l y   d e c o k e d   and  p r e p a r e d   to  r e c e i v e  

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

u s u a l l y  a l l o w e d   f o r   coke   c o n d i t i o n i n g   i s   t y p i c a l l y   l e s s  

t h a n   8  h o u r s .   Thus ,   t he   a m o u n t  b y   w h i c h   s p e c i f i c  

p r o p e r t i e s   of  t he   coke   can  be  i m p r o v e d   i s   l i m i t e d .  



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

I t   i s ,   t h e r e f o r e ,   an  o b j e c t   of  t he   p r e s e n t  
i n v e n t i o n   to  p e r m i t   e x t e n d e d   c o n d i t i o n i n g   of  c o k e .  

I t   i s   a  f u r t h e r   o b j e c t   of  t h e   i n v e n t i o n   t o  

e x t e n d   t he   c o n d i t i o n i n g   w i t h o u t   i n t e r r u p t i n g   t h e   c o k i n g  

p r o c e s s .  
In  o r d e r   to  a c h i e v e   t h e s e   and  o t h e r   o b j e c t s ,  

t h e   m e t h o d   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   u t i l i z e s  

a d d i t i o n a l   r e a c t i o n   c h a m b e r s   or   coke   drums  to  p e r m i t  

e x t e n d i n g   t h e   a l l o t t e d   t i m e   f o r   c o n d i t i o n i n g   of  t h e  

coke   and ,   t h u s ,   p e r m i t   g r e a t e r   i m p r o v e m e n t   in  t h e  

p r o p e r t i e s   of  t h e   c o k e .   For   e x a m p l e ,   i f   t h e   d e s i r e d  

q u a n t i t y   of  coke   c o n v e n t i o n a l l y   r e q u i r e s   a  two  c o k e  

drum  p r o c e s s   u n i t   e m p l o y i n g   an  o v e r a l l   c y c l e   of  48 

h o u r s   f o r   e a c h   drum,   t h e   use   of   a  t h i r d   drum  p e r m i t s  
e x t e n d e d   c o n d i t i o n i n g   of   t he   c o k e .   In  t h e   c o n v e n t i o n a l  

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

a l t e r n a t e l y   f o r   24  h o u r s   of  coke   f o r m a t i o n   and  24  h o u r s  

c o n d i t i o n i n g   and  d e c o k i n g .   In  t h e   p r e s e n t   i n v e n t i o n ,  
t he   t h i r d   drum  s i z e d   i d e n t i c a l l y   to  t h e   o t h e r   t w o  

p e r m i t s   e a c h   drum  to  o p e r a t e   s e q u e n t i a l l y   and  a l t e r -  

n a t e l y   in  t h e   f o l l o w i n g   mode:  1)  24  h o u r s   coke   f o r m -  

a t i o n ,   2)  24  h o u r s   c o n d i t i o n i n g   and  3)  24  h o u r s  

d e c o k i n g .   Each   of  t h e s e   t i m e   a l l o t m e n t s   can  be  v a r i e d  

to  a c h i e v e   d e s i r e d   r e q u i r e m e n t s   of  p r o c e s s   c a p a c i t y ,  

c y c l e   t i m e   and  p r o d u c t   i m p r o v e m e n t .   When  e a c h   or  a n y  
of  t h e   t h r e e   p o r t i o n s   of  t h e   o v e r a l l   c y c l e   d e s c r i b e d  

a b o v e   i s   d e c r e a s e d ,   t h e   r e q u i r e d   s i z e   of  t h e   coke   d r u m  

can  a l s o   be  d e c r e a s e d   by  an  a p p r o p r i a t e   a m o u n t   r e s u l t -  

ing   f rom  t h e   number   o r  f r a c t i o n a l   number   of  c o k i n g  

f o r m a t i o n   s e g m e n t s   p e r m i t t e d   by  t h e   o v e r a l l   c y c l e .   I n  

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

f o r   13  h o u r s   i n s t e a d   of   24  h o u r s ,   t h e   coke   drums  c o u l d  

be  s i z e d   a t   75  p e r c e n t   o f  t h e   c a p a c i t y   r e q u i r e d   f o r   t h e  



24  hour   c y c l e s .   A l t e r n a t i v e l y ,   i f   e a c h   drum  w e r e  

c a p a b l e   of  h o l d i n g   the   coke   f o r m e d   in  24  h o u r s   o f  

o p e r a t i o n ,   t he   o v e r a l l   u n i t   p r o d u c t i o n   of  coke   c o u l d   b e  

i n c r e a s e d   by  o n e - t h i r d   i f   e a c h   of  t he   3  o p e r a t i o n s   w e r e  
r e d u c e d   to  18  h o u r s   f rom  24  h o u r s .  

B r i e f   D e s c r i p t i o n   of  t he   D r a w i n g s  

F i g .   1  is   a  s c h e m a t i c   r e p r e s e n t a t i o n   of  t h r e e  

coke  drums  and  a p p r o p r i a t e   p i p i n g   f o r   use   in  c o n n e c t i o n  

w i t h   t he   p r o c e s s   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 ;  

F i g .   2A  is   a  r e p r e s e n t a t i o n   of  a  p r i o r   a r t  

c o k i n g   c y c l e ;  

F i g .   2B  is   an  i l l u s t r a t i o n   of  an  e x e m p l a r y  

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

i n v e n t i o n ;   a n d  

F i g .   2C  is   a  s c h e m a t i c   r e p r e s e n t a t i o n   of  a n  

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

i n v e n t i o n .  

D e t a i l e d   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  

As  can  be  s e e n   f rom  F i g .   1,  t h e   r e f e r e n c e  

n u m e r a l   10  g e n e r a l l y   i n d i c a t e s   a p p a r a t u s   f o r   use   i n  

c o n n e c t i o n   w i t h   t he   c o k i n g   p r o c e s s   a c c o r d i n g   to  t h e  

p r e s e n t   i n v e n t i o n .   An  i n l e t   l i n e   12  p r o v i d e s   c o k e  

f e e d s t o c k   f rom  a  s o u r c e ,   such   as  t he   r e s i d u a l   b o t t o m s  

of  c r u d e   o i l   f rom  a  r e f i n i n g   p r o c e s s .   The  r e s i d u a l  

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

9 0 0 ° F  -   1000OF  in  a  c o n v e n t i o n a l   f u r n a c e ,   f rom  w h i c h  

t he   h o t   o i l   is   d i s c h a r g e d .   The  i n l e t   l i n e   12  r e c e i v e s  

such   a  d i s c h a r g e   and  d i r e c t s   i t   t h r o u g h   a  main   i n l e t  

v a l v e   14  to  a  m u l t i - p o s i t i o n   s w i t c h   v a l v e   16  w h i c h  

d i r e c t s   t he   f l o w   of  t he   coke   f e e d s t o c k   to  one  of  a  

p l u r a l i t y   of  c o n n e c t i n g   l i n e s   18a,   18b  or  18c .   T h e  

c o n n e c t i n g   l i n e s   c o n n e c t   t h e   v a l v e   16  to  c o n d i t i o n i n g  



c h a m b e r s   or  coke   drums  A,  B  a n d   C,  r e s p e c t i v e l y .  
V a l v e s   20a,   20b  and  20c  a r e   p o s i t i o n e d   in  t he   c o n n e c t -  

ing  l i n e s   to  i s o l a t e   t h e  f l o w   t h e r e t h r o u g h .   A  c o n d i -  

t i o n i n g   f e e d   i n l e t   l i n e   22  i s   p r o v i d e d   to  d i r e c t   h o t  

c o n d i t i o n i n g   f l u i d ,   such   as  c o k e r   p r o d u c t s   or  a  p o r t i o n  
t h e r e o f   as  h o t   v a p o r   to  t he   coke   drums  A,  B  a n d   C 

t h r o u g h   a  s w i t c h   v a l v e   23  and  c o n n e c t i n g   l i n e s   24a ,   2 4 b  

and  24c  r e s p e c t i v e l y .   The  c o n d i t i o n i n g   f l u i d   i m p r o v e s  
t he   coke   by  l o w e r i n g   i t s   v o l a t i l e   m a t t e r   c o n t e n t ,  

i n c r e a s i n g   i t s   h a r d n e s s ,   and  i n c r e a s i n g   i t s   c r y s t a l -  

l i n i t y ,   w h i c h   l o w e r s   i t s   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 .  

I s o l a t i o n  v a l v e s   26a ,   26b  and  26c  a r e   p r o v i d -  

ed  in  t h e   c o n n e c t i n g   l i n e s   2 4 a - c ,   r e s p e c t i v e l y .   I t  

s h o u l d   be  n o t e d   t h a t   t he   c o n d i t i o n i n g   f e e d   l i n e s   2 4 a - c  

a r e   n o t   r e q u i r e d   f o r   a l l   t y p e s   of  c o n d i t i o n i n g   p r o c e s s -  
e s .   For   e x a m p l e ,   t he   coke   can  be  c o n d i t i o n e d   m e r e l y   b y  

m a i n t a i n i n g   i t   a t   a  h i g h   t e m p e r a t u r e ,   s u c h   as  a b o v e  

7 5 0 ° F .   O u t l e t   l i n e s   28a,   28b  and  28c  e x t e n d   f rom  t h e  

coke   d rums   A,  B  a n d   C  to  p e r m i t   t he   r e m o v a l   of  l i g h t  

p r o d u c t s   f rom  t h e   c o k i n g   p r o c e s s ,   t h e r e b y   l e a v i n g   o n l y  
coke   in  t h e   coke   d r u m s .   The  o u t l e t s   28a ,   28b  and  2 8 c  

a r e   c o n n e c t e d   to  a  common  d e l i v e r y   l i n e   30  t h r o u g h  

p a i r s   of   i s o l a t i o n   v a l v e s   29a,   29b  and  29c ,   t h e  

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

v a l v e   l e a k a g e .   A  w a r m - u p   l i n e   32  i s   c o n n e c t e d   d i r e c t l y  

f rom  t h e   coke   f e e d s t o c k   i n l e t   12  to  t he   d e l i v e r y   l i n e  

30,  and  f l o w   t h e r e t h r o u g h   i s   c o n t r o l l e d   by  v a l v e s   34 

and  36.  D u r i n g   s t a r t   up  of  t h e   a p p a r a t u s   10,  b e f o r e  

coke   f e e d s t o c k   i s   f ed   to  any  of  t h e   coke   d r u m s ,   t h e   h o t  

v a p o r s   of   t h e   f e e d s t o c k   a r e   a l l o w e d   to  f l o w   i n t o   one  o f  

t h e   coke   d rums   A,  B  or  C  t h r o u g h   i t s   r e s p e c t i v e   o u t -  

l e t   l i n e   28a ,   b  or  c  to  p r e h e a t   t he   coke   drum  a n d ,  

t h e r e b y ,   to  a v o i d   t h e   t h e r m a l   s h o c k   t h a t   can  r e s u l t   i f  

t h e   h o t   f e e d s t o c k   i s   f ed   to  a  drum  w h i c h   i s   a t   a m b i e n t  



t e m p e r a t u r e s .  

In  o p e r a t i o n ,   t he   main  i n l e t   v a l v e   14  i s  

o p e n e d   to  a l l o w   the   f l o w   of  coke   f e e d s t o c k   t h r o u g h   t h e  

i n l e t   l i n e   12  to  t he   s w i t c h   v a l v e   16.  The  s w i t c h   v a l v e  

16  d i r e c t s   t he   f l o w   to  one  of  t he   t h r e e   coke   d r u m s ,  
f o r   e x a m p l e ,   coke   drum  A,  t h r o u g h   t h e   a s s o c i a t e d  

v a l v e ,   in  t h i s   c a s e   v a l v e   20a.   At  t h i s   t i m e ,   t h e  

s w i t c h   v a l v e   16  p r e v e n t s   t he   f l o w   of  f e e d s t o c k   to  a n y  
o t h e r   drum.  When  t he   coke   drum  A  i s   f u l l   of  c o k e ,  
the   v a l v e   20b  c o n t r o l l i n g   t he   f l o w   of  f e e d s t o c k   t o  

coke  drum  B  is   o p e n e d ,   t he   s w i t c h   v a l v e   16  i s  

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

l i n e   18b  and  t he   v a l v e   20b,   and  t he   v a l v e   20a  c o n t r o l -  

l i n g   t he   f l o w   to  t he   coke   drum  A  is   c l o s e d .   When 

coke  drum  B  i s   f u l l   of  c o k e ,   t he   v a l v e   20c  i s   o p e n e d ,  

the   s w i t c h   v a l v e   16  i s   o p e r a t e d   to  d i r e c t   t he   f l o w   o f  

f e e d s t o c k   t h r o u g h   t he   l i n e   18c ,   and  t he   v a l v e   20b  i s  

c l o s e d .   When  t he   c o k i n g   o p e r a t i o n   in  coke   drum  B  i s  

c o m p l e t e d ,   t h e   same  o p e r a t i o n   t a k e s   p l a c e   w i t h   r e s p e c t  
to  coke   drum  C.  The  s w i t c h   v a l v e   16  may  be  o p e r a t e d  

m a n u a l l y ,   or  a u t o m a t i c a l l y .  

Whi l e   t he   c o k i n g   o p e r a t i o n   is   t a k i n g   p l a c e   i n  

drum  A,  coke   w h i c h   has  a l r e a d y   f o r m e d   in  drum  C  i s  

b e i n g   c o n d i t i o n e d .   The  c o n d i t i o n i n g   may  i n c l u d e   t h e  

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

from  a  c o k e r   f r a c t i o n a t o r   t h r o u g h   t he   coke   drum  c o n t a i n -  

ing   t he   f o r m e d   c o k e .   As  an  a l t e r n a t i v e ,  s t e a m   can   b e  

u s e d   as  a  c o n d i t i o n i n g   f l u i d .   The  c o n d i t i o n i n g   f l u i d  

s t r i p s   t he   h i g h l y   v o l a t i l e   m a t t e r   f rom  t h e   coke   a n d  

m a i n t a i n s   t he   coke   a t   a  h i g h   t e m p e r a t u r e .   W i t h o u t   t h e  

f l o w   of  t he   c o n d i t i o n i n g   m a t e r i a l   or  t he   a p p l i c a t i o n   o f  

h e a t   f rom  some  o t h e r   s o u r c e ,   t h e   t e m p e r a t u r e   of  t h e  

coke   wou ld   f a l l   r a p i d l y .   Thus ,   t he   f e e d   of  c o n d i t i o n -  

ing   f l u i d   t h r o u g h   the   i n l e t   l i n e   22  to  t h e   s w i t c h   v a l v e  

23  is   d i r e c t e d   by  t he   s w i t c h   v a l v e   t h r o u g h   t h e  



i s o l a t i o n   v a l v e   26c  and  the   c o n n e c t i n g   l i n e   24c  to  t h e  

coke   drum.   When  the   c o n d i t i o n i n g   of  t he   coke   in  c o k e  
drum  C  i s   c o m p l e t e ,   t h e   s w i t c h   v a l v e   23  is   moved  to  a  

p o s i t i o n   in  w h i c h   the   f l o w   of  c o n d i t i o n i n g   f l u i d   i s  

d i r e c t e d   to  coke   drum  A.  S i m i l a r l y ,   when  t he   c o n -  

d i t i o n i n g   of  t h e   coke   in  coke   drum  A  i s   c o m p l e t e d ,   t h e  

s w i t c h   v a l v e   23  can  be  o p e r a t e d   to  d i r e c t   t h e   f l o w   o f  

c o n d i t i o n i n g   f l u i d   to  coke   drum  B.  The  s w i t c h   v a l v e   23 

may  be  o p e r a t e d   m a n u a l l y   or  a u t o m a t i c a l l y .  
W h i l e   coke   i s   b e i n g   a l l o w e d   to  fo rm  in  c o k e  

drum  A  and  c o n d i t i o n e d   in  coke   drum  C,  coke   drum  B  c a n  
be  d e c o k e d .   D e c o k i n g   i n v o l v e s   t he   r e m o v a l   of  t h e   c o k e  
f rom  t h e   drum,   s u c h  a s   by  t he   use   of  h i g h   i m p a c t   w a t e r  

j e t s   to  h y d r a u l i c a l l y   b o r e   and  c u t   t he   c o k e .  

In  a  c o n v e n t i o n a l   c o k i n g   p r o c e s s ,   as  can  b e  

s e e n   f rom  F i g .   2A,  o n l y   two  c o n d i t i o n i n g   c h a m b e r s   o r  
coke   drums  A  and  B  a r e   e m p l o y e d ,   and  t he   coke   f o r m i n g  

p r o c e s s ,   i n c l u d i n g   t h e   f e e d i n g   of  t h e   coke   f e e d s t o c k   t o  
t h e   coke   drum,   o c c u r s   in  one  coke   drum,   w h i l e   c o n -  

d i t i o n i n g   and  d e c o k i n g   t a k e   p l a c e   in  t he   o t h e r   d r u m .  

Thus ,   in   a  t y p i c a l   48  h o u r   c y c l e ,   c o k i n g   t a k e s   p l a c e  
f o r   a p p r o x i m a t e l y   24  h o u r s   and  c o n d i t i o n i n g   and  d e -  

c o k i n g   c o m b i n e d   t a k e   p l a c e   f o r   24  h o u r s .   As  a  r e s u l t ,  

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

t h a n   8  h o u r s .  

A s  c a n   be  s e e n  f r o m   F i g s .   2B  and  2C,  t h e   u s e  

of  an  a d d i t i o n a l   coke   drum,   drum  C,  in   c o n n e c t i o n  

w i t h   t h e   p r o c e s s   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 ,  

p e r m i t s   a  m u c h  g r e a t e r   c o n d i t i o n i n g   t i m e .   For   e x a m p l e ,  

in  t h e   e x e m p l a r y   72  h o u r   c y c l e   i l l u s t r a t e d   in  F i g .   2B ,  

c o k i n g   or  coke   f o r m a t i o n   i s   a l l o w e d   to  o c c u r   f o r   24 

h o u r s ,   as  i t   was  in  t h e   p r i o r   a r t   p r o c e s s .   H o w e v e r ,  

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

24  h o u r   p e r i o d .   The  same  a m o u n t   of  c o n d i t i o n e d  c o k e   i s  

d e l i v e r e d   f rom  t h e   p r o c e s s   of  F i g .   2B  as  was  d e l i v e r e d  



f rom  the  p r o c e s s   of  F i g .   2A,  b u t   a  much  g r e a t e r   c o n -  

d i t i o n i n g   t ime   is   a v a i l a b l e .  

In  the   p r o c e s s   of  F i g .   2B,  the   a l l o w i n g   o f  

the   coke   to  form  in  coke  drum  A,  i n c l u d i n g   t he   f e e d i n g  
of  the   coke   f e e d s t o c k   to  the   c h a m b e r ,   is   s i m u l t a n e o u s ,  
f o r   the   same  24  hour   p e r i o d ,   w i t h   t he   d e c o k i n g   o f  

coke  drum  B  and  t he   c o n d i t i o n i n g   of  t he   coke   in  c o k e  

drum  C  to  i m p r o v e   one  or  more  of  i t s   p r o p e r t i e s .  

S i m i l a r l y ,   the   c o n d i t i o n i n g   of  t he   coke   in  coke   d r u m  

A  is   s i m u l t a n e o u s   f o r   a  24  hour   p e r i o d   w i t h   t he   c o k i n g  
in  coke   drum  B  and  the   d e c o k i n g   of  coke   drum  C;  and  t h e  

d e c o k i n g   of  coke   drum  A  is   s i m u l t a n e o u s   w i t h   t he   c o n -  

d i t i o n i n g   of  coke  drum  B  and  the   c o k i n g   in  coke   drum  C .  

As  can  be  s e e n   f rom  F i g .   2C,  t h e   o v e r a l l  

o p e r a t i n g   c y c l e   of  t he   p r o c e s s   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   can  be  r e d u c e d ,   f o r   e x a m p l e ,   to  54  h o u r s   a n d ,  

t h u s ,   p r o v i d e   a  g r e a t e r   o u t p u t   of  c o n d i t i o n e d   coke   t h a n  

was  p o s s i b l e   w i t h   t he   p r i o r   a r t   s y s t e m .   In  t h e   e x a m p l e  
of  F i g .   2C,  t he   c o k i n g   p e r i o d   is  r e d u c e d   f rom  24  h o u r s  

to  a p p r o x i m a t e l y   18  h o u r s ,   as  a r e   t he   c o n d i t i o n i n g   a n d  

d e c o k i n g   p e r i o d s .   H o w e v e r ,   t he   36  h o u r s   p r o v i d e d   f o r  

the   c o n d i t i o n i n g   and  d e c o k i n g   p e r i o d s   t o g e t h e r   i s   s t i l l  

50%  g r e a t e r   t h a n   t he   24  h o u r   c o m b i n e d   c o n d i t i o n i n g .  

The  i n v e n t i o n   may  be  e m b o d i e d   in  o t h e r  

s p e c i f i c   fo rms   w i t h o u t   d e p a r t i n g   f rom  i t s   s p i r i t   o r  

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

a r e ,   t h e r e f o r e ,   to  be  c o n s i d e r e d   in  a l l   r e s p e c t s   a s  
i l l u s t r a t i v e   and  no t   r e s t r i c t i v e ,   t he   s c o p e   of  t h e  

i n v e n t i o n   b e i n g   i n d i c a t e d   by  t he   c l a i m s   r a t h e r   t h a n   b y  

t he   f o r e g o i n g   d e s c r i p t i o n   and  a l l   c h a n g e s   w h i c h   c o m e  

w i t h i n   t he   m e a n i n g   and  r a n g e   of  t he   e q u i v a l e n t s   of  t h e  

c l a i m s   a r e   t h e r e f o r e   i n t e n d e d   to  be  e m b r a c e d   t h e r e i n .  



1.  A  p r o c e s s   f o r   c o n d i t i o n i n g   coke   com-  . 

p r i s i n g   t h e   s t e p s   o f :  

a l l o w i n g   coke   to  form  in  a  f i r s t   of  a  

p l u r a l i t y   of  coke   drums  i n c l u d i n g   f e e d i n g   coke   f e e d -  

s t o c k   to  t h e   f i r s t   d r u m ;  

c o n d i t i o n i n g   t he   coke   in   t h e   f i r s t  

drum  to  i m p r o v e   one  or   more  of  i t s   p r o p e r t i e s ;  

d e c o k i n g   t he   f i r s t   d r u m ;  

a l l o w i n g   coke   to  fo rm  in  a  s e c o n d   of  s a i d  

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

s e c o n d   drum,   d u r i n g   the   c o n d i t i o n i n g   of  t he   coke   in  t h e  

f i r s t   d r u m ;  

c o n d i t i o n i n g   the   coke   in  t h e   s e c o n d  

drum  to  i m p r o v e   one  or  more  of  i t s   p r o p e r t i e s   d u r i n g  

t h e   d e c o k i n g   of  t h e   f i r s t   d r u m ;  

d e c o k i n g   t he   s e c o n d   d r u m ;  

a l l o w i n g   coke   to  form  in  a  t h i r d   of  s a i d  

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

t h i r d   drum,   d u r i n g   t he   c o n d i t i o n i n g   of  t he   coke   in  t h e  

s e c o n d   d r u m ;  

c o n d i t i o n i n g   t he   coke   in  t h e   t h i r d  

drum  to  i m p r o v e   one  or  more  of  i t s   p r o p e r t i e s   d u r i n g  

t h e   d e c o k i n g   of  t h e   s e c o n d   drum;  a n d  

d e c o k i n g   t h e   t h i r d   d r u m .  



2.  The  p r o c e s s   of  c l a i m   1  w h e r e i n :  

the   s t e p s   of  a l l o w i n g   the   coke   to  form  i n  

the   s e c o n d   and  t h i r d   drums  a r e   s i m u l t a n e o u s ,   r e s p e c t -  

i v e l y ,   w i t h   the   s t e p s   of  c o n d i t i o n i n g   t he   coke   in  t h e  

f i r s t   and  s e c o n d   d rums ;   a n d  

the   s t e p s   of  c o n d i t i o n i n g   t he   coke   in  t h e  

s e c o n d   and  t h i r d   drums  a r e   s i m u l t a n e o u s ,   r e s p e c t i v e l y ,  
w i t h   t he   s t e p s   of  d e c o k i n g   the   f i r s t   and  s e c o n d   d r u m s .  

3.  The  p r o c e s s   of  c l a i m   1  w h e r e i n   t h e r e   a r e  

t h r e e   coke   d r u m s ,   and  t he   s t e p s   in  t he   f i r s t   d r u m  

of  a l l o w i n g   coke   to  fo rm,   c o n d i t i o n i n g   the   c o k e ,   a n d  

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

in  t he   t h i r d   drum  of  c o n d i t i o n i n g   t he   c o k e ,   d e c o k i n g ,  

and  a l l o w i n g   the   coke  to  f o r m .  

4.  The  p r o c e s s   of  c l a i m   1  w h e r e i n   t he   s t e p s  

of  c o n d i t i o n i n g   t he   coke   in  e a c h   drum  i n c l u d e   a p p l y i n g  

h e a t   to  t he   c o k e .  

5.  The  p r o c e s s   of  c l a i m   4  w h e r e i n   a p p l y i n g  

h e a t   to  t h e   coke  c o m p r i s e s   f l o w i n g   h o t   c o n d i t i o n i n g  
f l u i d   t h r o u g h   t he   c o k e .  
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