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©  Solvent  for  refining  of  residues. 
  A  process  for  solvent  refining  of  a  residual  oil  comprises 
contacting  a  residual  oil  in  a  solvenr  refining  zone  with  a 
refining  solvent;  recovering  from  the  solvent  refining  zone  a 
first  mixture  comprising  solvent  refined  oil  and  refining 
solvent,  and  a  second  mixture  comprising  refining  solvent 
and  impurities  separated  from  the  residue,  said  impurities 
comprising  pitch;  introducing  the  first  mixture  into  a  first 
zone  of  a  combination  tower  to  separate  refining  solvent 
from  solvent  refined  oil:  introducing  the  second  mixture  into 
a  second  zone  of  a  combination  tower  to  separate  refining 
solvent  from  impurities,  said  combination  tower  being 
operated  at  a  pressure  of  no  greater  than  about  70N/cml 
gauge  (100  PSIG);  recovering  solvent  refined  oil  having  a 
reduced  quantity  of  refining  solvent  from  the  combination 
tower;  recovering  impurities  having  a  reduced  quantity  of 
refining  solvent  from  the  combination  tower;  and  recovering 
refining  solvent  from  the  combination  tower  for  recycle  to 
the  solvent  refining  zone. 



This  i n v e n t i o n   r e l a t e s   to  the  so lven t   r e f i n i n g   of  heavy  

f r a c t i o n s   c o n t a i n i n g   p i t ch   l ike  i m p u r i t i e s ,   sometimes  r e f e r r e d  

to  as  r e s i d u e s   ( r e s i d u a l   o i l s ) ,   and  more  p a r t i c u l a r l y   to  t h e  

removal  of  p i t c h - l i k e   i m p u r i t i e s   from  r e s i d u e s ,   some t imes  

r e f e r r e d   to  as  d e a s p h a l t i n g .   This  i n v e n t i o n   f u r t h e r   r e l a t e s   t o  

the  c o n v e r s i o n   of  e x i s t i n g   equipment  employed  for  purposes   o t h e r  

than  so lven t   r e f i n i n g   of  r e s i d u e s   to  a  uni t   for  the  s o l v e n t  

r e f i n i n g   of  r e s i d u e s .  

Solvent   r e f i n i n g   of  r e s i d u e s   so  as  to  s e p a r a t e   a  r e f i n e d  

oil   from  a  p i t ch   impur i ty   is  a  t e c h n i q u e   g e n e r a l l y   known  in  t h e  

a r t .   Thus,  for  example,  d e a s p h a l t i n g   of  r e s i d u e s   by  use  of  a 

d e a s p h a l t i n g   so lven t   so  as  to  s e p a r a t e l y   recover   p i t ch   and 

d e a s p h a l t e d   oi l   is  a  t e c h n i q u e   g e n e r a l l y   known  in  the  a r t .   In 

g e n e r a l ,   such  d e a s p h a l t i n g   invo lves   c o n t a c t i n g   the  r e s idue   w i t h  

a  d e a s p h a l t i n g   so lven t   at  an  e l e v a t e d   p r e s s u r e   to  produce  a 

f i r s t   f r a c t i o n   comprised  of  d e a s p h a l t e d   oil   and  d e a s p h a l t i n g  

s o l v e n t ,   and  a  second  f r a c t i o n   comprised  of  p i tch   and 

d e a s p h a l t i n g   s o l v e n t .   
! 

The  f i r s t   f r a c t i o n   comprised   of  d e a s p h a l t e d   oil  a n d  

d e a s p h a l t i n g   so lven t   is  i n t r o d u c e d   into  a  f i r s t   tower  o p e r a t e d  

at  an  e l e v a t e d   p r e s s u r e   to  recover   d e a s p h a l t i n g   so lvent   f o r  

reuse  in  the  p r o c e s s .   The  f r a c t i o n   comprised  of  d e a s p h a l t i n g  

so lvent   and  p i t ch   is  i n t r o d u c e d   into  a  second  tower  ope ra t ed   a t  

an  e l e v a t e d   p r e s s u r e   to  recover   so lven t   for  reuse  in  t h e  

p r o c e s s .   The  e l e v a t e d   p r e s s u r e s   for  d e a s p h a l t i n g   and  s o l v e n t  

recovery  are  g e n e r a l l y   in  the  order  of  from  300  to  600  PSIG. 

II  The  p r e s e n t   i n v e n t i o n   is  d i r e c t e d   to  p r o v i d i n g   a  p r o c e s s  
f o r   so lvent   r e f i n i n g   of  r e s i d u e s   and  in  p a r t i c u l a r   a  p r o c e s s  



which  can  be  adopted  to  p r o c e s s i n g   equipment   o r i g i n a l l y  

i n s t a l l e d   for  p r o c e d u r e s   o ther   than  s o l v e n t   r e f i n i n g .  

In  a cco rdance   with  one  aspect   of  the  p r e s e n t   i n v e n t i o n ,  

there   is  p rov ided   an  improved  p rocess   for  s o l v e n t   r e f i n i n g   o f  

r e s i d u e .  

In  a c c o r d a n c e   with  a  f u r t h e r   a spec t   of  the  p r e s e n t  

i n v e n t i o n ,   t he re   is  p rov ided   a  p rocess   for  s o l v e n t   r e f i n i n g   o f  

r es idue   which  may  be  accompl i shed   in  a  crude  uni t   which  has  b e e n  

conver t ed   for  use  in  the  so lven t   r e f i n i n g   of  r e s i d u e   where in   any 

equipment  which  e x i s t e d   in  the  crude  uni t   and  which  is  used  in  

the  p rocess   is  o p e r a t e d   at  a  p r e s s u r e   no  g r e a t e r   than  i ts   d e s i g n  

p r e s s u r e .  

A p p l i c a n t   has  found  that   it  is  p o s s i b l e   to  p rov ide   a 

so lven t   r e f i n i n g   p rocess   which  is  o p e r a t e d   at  lower  p r e s s u r e s ,  

and  in  which  s o l v e n t   is  r ecovered   from  both  the  so lven t   r e f i n e d  

oil   f r a c t i o n   and  the  p i t c h - l i k e   r e s i d u e   at  lower  p r e s s u r e s   in  a 

s ing le   tower  (a  combina t ion   tower) .   A p p l i c a n t   has  f u r t h e r   found  

that  it  is  p o s s i b l e   to  conver t   crude  u n i t s   or  s i m i l a r  

d i s t i l l a t i o n   u n i t s   to  un i t s   for  s o l v e n t   r e f i n i n g   of  r e s i d u e   by 

c o n v e r t i n g   the  crude  or  s i m i l a r   d i s t i l l a t i o n   tower,  which  i s  

des igned  for  o p e r a t i o n   at  lower  p r e s s u r e s ,   to  a  low  p r e s s u r e  

combinat ion   tower  for  r e c o v e r i n g   so lven t   from  both  the  s o l v e n t  

r e f ined   oil   and  the  p i t ch   f r a c t i o n s   at  a  p r e s s u r e   no  g r e a t e r  

than  the  des ign  p r e s s u r e   for  the  tower.  In  g e n e r a l ,   such  t o w e r s  

a r e   des igned  to  o p e r a t e   at  a  p r e s s u r e   no  g r e a t e r   than  100  PSIG. 

More  p a r t i c u l a r l y ,   in  accordance   with  one  a spec t   of  t h e  

p resen t   i n v e n t i o n ,   there  is  p rovided  a  p rocess   for  s o l v e n t  

r e f i n i n g   of  a  r e s i d u e   w h e r e i n  t h e  r e s i d u e   is  c o n t a c t e d   with  a 

r e f i n i n g   s o l v e n t   in  a  so lven t   r e f i n i n g   zone  so  as  to  r e c o v e r  

f r o m   the  so lven t   r e f i n i n g   zone  a  f i r s t   mix tu re   comprised  o f  



s o l v e n t   r e f i n e d   oil  and  s o l v e n t ,   and  a  second  mix ture   c o m p r i s e  

of  p i t ch   and  s o l v e n t .   The  f i r s t   m i x t u r e   is  i n t r o d u c e d   i n t o  

f i r s t   zone  of  a  combina t ion   tower  to  s e p a r a t e   s o l v e n t   f r o n  

so lven t   r e f i n e d   o i l ,   and  the  second  mix tu re   is  i n t r o d u c e d   i n t o  

second  zone  of  the  combina t ion   tower  to  s e p a r a t e   so lven t   f r o  

the  p i t ch   with  the  combina t ion   tower  being  ope ra t ed   a t  

p r e s s u r e   which  is  no  g r e a t e r   than  100  PSIG  and  which  does  no 

exceed  the  design  p r e s s u r e   for  the  tower .   The  so lven t   r e c o v e r e  

from  both  the  so lven t   r e f i n e d   oil   and  the  p i t ch   f r a c t i o n s   is 

reused  in  the  so lven t   r e f i n i n g   p r o c e s s .  

The  above  p rocedure   has  p a r t i c u l a r   a p p l i c a b i l i t y   to 

d e a s p h a l t i n g   of  oil   by  use  of  a  d e a s p h a l t i n g   s o l v e n t ,   as  is 

h e r e i n a f t e r   d e s c r i b e d   in  more  d e t a i l .  

In  acco rdance   with  a  f u r t h e r   aspect   of  the  p r e s e n t  

i n v e n t i o n ,   a  crude  unit   is  mod i f i ed   for  use  as  a  uni t   for  the 

so lven t   r e f i n i n g   of  r e s i d u e .   More  p a r t i c u l a r l y ,   the  c rude  

d i s t i l l a t i o n   tower  of  a  crude  uni t   is  d iv ided  into  at  l e a s  

f i r s t   and  second  s e p a r a t i o n   zones,   with  the  f i r s t   zone  b e i n g  

conve r t ed   to  r e c e i v e   a  mix tu re   of  so lvent   r e f i ned   oil   and 

r e f i n i n g   s o l v e n t ,   and  the  second  zone  being  conver ted   to  r e c e i v e  

a  mix tu re   of  r e f i n i n g   so lven t   and  p i t c h ,   with  r e f i n i n g   s o l v e n  

being  s e p a r a t e d   in  each  of  the  zones.   In  th is   manner,   i d l e  

crude  d i s t i l l a t i o n   un i t s   may  be  conve r t ed   to  uni ts   for  u p g r a d i n g  

of  va r ious   r e s idue   f e e d s t o c k s   by  a  so lvent   r e f i n i n g   p r o c e s s  

wherein   any  p r e - e x i s t i n g   equipment  used  in  the  so lven t   r e f i n i n g  

is  not  ope ra t ed   at  a  p r e s s u r e   g r e a t e r   than  its  design  p r e s s u r e .  

In  accordance   with  yet  another   aspect   of  the  p r e s e n t  

i n v e n t i o n ,   there   is  provided  a  p rocess   for  the  so lvent   r e f i n i n g  

of  a  r e s idue   wherein  such  so lven t   r e f i n i n g   is  accompl i shed   w i t h  

a  r e f i n i n g   so lvent   which  p rov ides   a  pumpable  pi tch  f r a c t i o n   at  a 



t e m p e r a t u r e   at  which  the  so lven t   r e f i n i n g   system  p r e s s u r e   does  

not  exceed  150  psig  wherein  the  s o l v e n t   c o n t a i n s   both  m e t h a n o l  

and  a  propanol   ( i - p r o p a n o l   and/or   n - p r o p a n o l ,   p r e f e r a b l y   i -  

p r o p a n o l ) .  

A p p l i c a n t   has  found  that   there   can  be  ach ieved   improved  

r e f i n i n g   of  r e s i d u e s   when  employing  a  s o l v e n t   which  c o n t a i n s  

methanol   and  p r o p a n o l ,   and  that   such  r e f i n i n g   can  be 

accompl i shed   at  low  p r e s s u r e s .   Thus,  for  example,   the  use  of  a 

combina t ion   of  propanol   and  methanol  r e s u l t s   in  a  h igher   qual i ty  

of  d e a s p h a l t e d   oil   as  compared  to  the  use  of  propanol   a lone ,   f o r  

the  same  y i e ld   of  d e a s p h a l t e d   o i l .   This  r e s u l t   was  u n e x p e c t e d  

in  t h a t ,   as  a  r e s u l t   of  the  known  a n t i - s o l v e n t   p r o p e r t i e s   o f  

me thano l ,   it  would  have  been  expec ted   tha t   the  a d d i t i o n   o f  

methanol   to  p r o p a n o l ,   in  a  d e a s p h a l t i n g   s o l v e n t ,   would  lower  t h e  

y i e l d   of  d e a s p h a l t e d   o i l .  

In  a d d i t i o n ,   the  use  of  a  c o m b i n a t i o n   of  methanol   and 

p r o p a n o l ,   as  compared  to  methanol   a l one ,   permi ts   the  s o l v e n t  

r e f i n i n g   to  be  e f f e c t e d   at  lower  t e m p e r a t u r e s   and  p r e s s u r e s .  

More  p a r t i c u l a r l y ,   when  employing  methanol   alone  as  a  

d e a s p h a l t i n g   s o l v e n t ,   in  order  to  o b t a i n   a  s a t i s f a c t o r y   y ie ld   o f  

d e a s p h a l t e d   o i l ,   such  d e a s p h a l t i n g   g e n e r a l l y   r e q u i r e s  

t e m p e r a t u r e s   in  the  range  of  345°-440°F,   with  the  c o r r e s p o n d i n g  

o p e r a t i n g   p r e s s u r e s   being  in  the  order   of  from  500-1200  p s i g ; i  

for  example,  U.S.  Patent   No.  4 , 3 2 4 , 6 5 1 .   In  using  me thano l i  

a lone ,   as  a  d e a s p h a l t i n g   s o l v e n t ,   it  is  not  p o s s i b l e   to  e f f e c t  



the  d e a s p h a l t i n g   at  lower  t e m p e r a t u r e s   and  p r e s s u r e s ,   a t  

comparable   y i e l d s   of  d e a s p h a l t e d   o i l ,   do  not  provide   an  a s p h a l t  

f r a c t i o n   with  the  flow  p r o p e r t i e s   r e q u i r e d   for  d e a s p h a l t i n g   in  a 

e o n t i n o u s   p r o c e d u r e ;   i . e . ,   the  a s p h a l t   ( p i t c h )   f r a c t i o n   is  t o o  

hard  and  not  r e a d i l y   p u m p a b l e .  

In  employing  a  r e f i n i n g   so lvent   which  c o n t a i n s   methanol  and 

propanol   and  which  p rov ides   a  pumpable  p i tch   f r a c t i o n   a t  

t e m p e r a t u r e s   at  which  the  system  p r e s s u r e   does  not  exceed  150 

ps ig ,   and  p r e f e r a b l y   does  not  exceed  100  ps ig ,   the  r a t i o   o f  

methanol   to  propanol   can  be  a d j u s t e d   so  as  to  ob ta in   the  d e s i r e d  

q u a l i t y   of  r e f i n e d   o i l ,   in  the  d e s i r e d   y i e l d .   In  g e n e r a l ,   t h e  

weight   r a t i o   of  methanol   to  propanol  in  the  so lven t   is  at  l e a s t  

1:10  and  g e n e r a l l y   no  g r e a t e r   than  1:1.  The  methanol  t o  

propanol   weight  r a t i o   is  p r e f e r a b l y   at  l e a s t   1:5  and  p r e f e r a b l y  

no  g r e a t e r   than  1:3.  The  s e l e c t i o n   of  an  optimum  r a t i o   o f  

methanol   to  propanol   so  as  to  ob ta in   the  d e s i r e d   q u a l i t y   o f  

r e f i n e d   oil  in  the  d e s i r e d   y ie ld   is  deemed  to  be  w i th in   t h e  

scope  of  those  s k i l l e d   in  the  art  from  the  t e a c h i n g s   h e r e i n .  

By  p r o c e e d i n g   in  accordance   with  the  p resen t   i n v e n t i o n   i t  

is  p o s s i b l e   to  employ  r a t i o s   of  so lven t   to  r e s idue   which  a r e  

g e n e r a l l y   lower  than  those  which  are  employed  when  using  o t h e r  

known  d e a s p h a l t i n g   s o l v e n t s   for  comparable  y ie ld   and  q u a l i t y   o f  

d e a s p h a l t e d   o i l .   In  g e n e r a l ,   the  weight  r a t i o   of  so lven t   to  

feed  is  at  l e a s t   1:1,  and  g e n e r a l l y   no  g r e a t e r   than  7:1.  In  

accordance   with  a  p r e f e r r e d   embodiment,  the  weight  r a t i o   ofl 

s o l v e n t  t o   feed  is  at  l e a s t   2:1,  and  no  g r e a t e r   than  4:1.  T h e  

s e l e c t i o n   of  an  optimum  r a t i o   wi th in   the  he re inabove   d e s c r i b e d  

ranges  for  use  with  a  p a r t i c u l a r   r e s idue   so  as  to  ob ta in   a  

d e s i r e d   d e a s p h a l t e d   oil  q u a l i t y   is  deemed  to  be  wi th in   the  s c o p e  

of  those  s k i l l e d   in  the  art   from  the  t e ach ings   he re in .   It  is  t o  



be  u n d e r s t o o d   tha t   r a t i o s   h igher   than  those  h e r e i n a b o v e  

d e s c r i b e d   could  be  used;  however,   the  h igher   r a t i o s   are  no 

r e q u i r e d   in  order  to  ob t a in   a  good  y i e ld   and  q u a l i t y   of 

d e a s p h a l t e d   o i l .  

By  employing  a  d e a s p h a l t i n g   s o l v e n t   which  c o n t a i n s  

c o m b i n a t i o n   of  propanol   ( p r e f e r a b l y   i s o p r o p a n o l )   and  m e t h a n o l  

it  is  p o s s i b l e   to  e f f e c t   d e a s p h a l t i n g   of  r e s i d u e s   wherein  the 

s o l v e n t   is  r ecovered   at  low  p r e s s u r e s ;   i . e . ,   at  p r e s s u r e s   of  no 

g r e a t e r   than  150  ps ig ,   and  p r e f e r a b l y   no  g r e a t e r   than  100  psig 

whi le   s t i l l   p r o v i d i n g   a  pumpable  s t ream  of  r ecove red   a s p h a l t   or 

p i t c h .   Although  it  is  p o s s i b l e   to  employ  such  low  p r e s s u r e s  b  

p r o c e e d i n g   in  a c c o r d a n c e   with  the  i n v e n t i o n ,   as  should  be 

a p p a r e n t   to  those  s k i l l e d   in  the  a r t ,   d e a s p h a l t i n g   may  also  b  

a c c o m p l i s h e d   at  p r e s s u r e s   in  excess  of  100-150  p s i g .  

The  t e m p e r a t u r e s   which  is  employed  for  d e a s p h a l t i n g   i s  

t e m p e r a t u r e   such  that   the  s o l v e n t   is  a  l i q u i d   at  the  o p e r a t i n g  

p r e s s u r e .   For  p r e s s u r e s   which  do  not  exceed  100  ps ig ,   the 

o p e r a t i n g   t e m p e r a t u r e   would  be  in  the  order   of  from  210°  to 

340°F.  It  is  p o s s i b l e   to  employ  h igher   t e m p e r a t u r e s ;   however  

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

p r e s s u r e s   must  a lso   be  employed;  for  example,   t e m p e r a t u r e s   up  t  

about  360°F  r e q u i r e   p r e s s u r e s   up  to  310  p s i g .  

In  accordance   with  a  p r e f e r r e d   embodiment,   the  r e f i n i n g  

s o l v e n t   c o n t a i n s   only  methanol   and  i s o p r o p a n o l ;   however,  it  i  

to  be  unde r s tood   that   it  is  p o s s i b l e   to  inc lude   o ther   c o m p o n e n t  

in  the  s o l v e n t ,   p rov ided   that  the  s o l v e n t   p rov ides   a  pumpable  

p i t c h   f r a c t i o n   at  a  t e m p e r a t u r e   at  which  the  so lven t   r e f i n i n g  

system  p r e s s u r e   ( i n c l u d i n g   the  r ecovery   system)  does  not  e x c e e o  

150  p s ig ,   and  p r e f e r a b l y   does  not  exceed  100  ps ig .   A c c o r d i n g l y  

the  p r e s e n t   i n v e n t i o n   is  d i r e c t e d   in  one  aspec t   to  the  use  o f  a  



s o l v e n t   c o n s i s t i n g   e s s e n t i a l l y   of  methanol   and  propanol  ( i n  

p a r t i c u l a r ,   i s o p r o p a n o l ) ,   and  also  i nc ludes   a  so lven t   wh ich  

c o n t a i n s   components  in  a d d i t i o n   to  the  methanol  and  i s o p r o p a n o l ,  

p rov ided   that   the  m a t e r i a l s   in  a d d i t i o n   to  methanol  and  p r o p a n o l  

are  of  a  c h a r a c t e r   and/or   are  p r e sen t   in  an  amount  which  does  

not  change  the  bas ic   c h a r a c t e r i s t i c s   of  the  so lven t ;   i . e . ,   t h e  

s o l v e n t   produces  a  pumpable  p i t ch   f r a c t i o n   at  t e m p e r a t u r e s   a t  

which  the  so lven t   r e f i n i n g   system  does  not  not  exceed  t h e  

h e r e i n a b o v e   de f ined   p r e s s u r e s .  

The  i n v e n t i o n   wi l l   be  f u r t h e r   d e s c r i b e d   with  r e f e r e n c e   t o  

the  fo l lowing   d rawings ,   w h e r e i n :  

F igure   1  is  a  s i m p l i f i e d   s chema t i c   block  diagram  of  a 

p rocedure   for  a c c o m p l i s h i n g   so lven t   r e f i n i n g   of  a  r e s i d u e ;  

F igure   2  is  a  s i m p l i f i e d   schemat ic   r e p r e s e n t a t i o n   of  an 

embodiment  for  a c c o m p l i s h i n g   so lven t   r e f i n i n g   of  a  r e s i d u e   in  a 

c o n v e r t e d   crude  u n i t ;  

F igure   3  is  a  s i m p l i f i e d   schemat ic   r e p r e s e n t a t i o n   o f  

ano the r   embodiment  for  the  so lven t   r e f i n i n g   of  a  r e s idue   in  a 

c o n v e r t e d   crude  un i t ;   and 

Figure   4  is  a  s i m p l i f i e d   schemat ic   r e p r e s e n t a t i o n   of  s t i l l  

ano the r   embodiment  of  the  p r e sen t   i n v e n t i o n   for  so lvent   r e f i n i n g  

of  a  r e s idue   in  a  conve r t ed   crude  u n i t .  

It  is  to  be  u n d e r s t o o d ,   however,   that  the  scope  of  t h e  

p r e s e n t   i n v e n t i o n   is  not  to  be  l i m i t e d   to  the  embodiments  of  t he  

d r a w i n g s .  

The  p re sen t   i n v e n t i o n   wil l   be  d e s c r i b e d   with  r e spec t   to  t h e  

p r e f e r r e d   embodiments  with  p a r t i c u l a r   r e l a t i o n s h i p   to  a  p r o c e s s  

for  d e a s p h a l t i n g   of  r e s i d u e s   by  use  of  a  d e a s p h a l t i n g   s o l v e n t ;  

however,  it  is  to  be  u n d e r s t o o d   that   the  scope  of  the  i n v e n t i o n  

is  not  l im i t ed   to  such  a  d e a s p h a l t i n g   p r o c e s s .   j 



R e f e r r i n g   now  to  F igure   1  of  the  drawings ,   a  r e s i d u e   which  

is  to  be  s u b j e c t e d   to  so lven t   r e f i n i n g ;   in  p a r t i c u l a r ,  

d e a s p h a l t i n g ,   such  as  a  black  o i l ,   in  l ine  310  is  i n t r o d u c e d  

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

311,  along  with  a  d e a s p h a l t i n g   so lven t   in  l ine   312.  

The  d e a s p h a l t i n g   s o l v e n t   may  be  any  one  of  a  wide  v a r i e t y  

of  d e a s p h a l t i n g   s o l v e n t s   as  h e r e i n a f t e r   d e s c r i b e d ,   and  a l t h o u g h  

the  d e a s p h a l t i n g   s o l v e n t   is  shown  as  being  i n t r o d u c e d   into  t h e  

s e p a r a t i n g   zone  311  i n d e p e n d e n t l y   of  the  feed  in  l ine  310,  it  i s  

to  be  under s tood   tha t   the  so lven t   may  be  p re -mixed   with  t h e  

feed.  It  is  a lso  to  be  u n d e r s t o o d   that  the  so lven t   may  be 

comprised  of  a  s i n g l e   m a t e r i a l ,   or  more  than  one  m a t e r i a l ,   and 

that   if  the  so lven t   is  comprised  of  more  than  one  m a t e r i a l   t h e  

m a t e r i a l s   may  be  s e p a r a t e l y   mixed  with  the  f e e d .  

The  s e p a r a t i n g   zone  311  f u n c t i o n s   to  remove  a  p i t c h - l i k e  

impuri ty   from  the  feed  and  p rov ide   a  heavy  f r a c t i o n   compr ised   o f  

d e a s p h a l t i n g   so lven t   and  p i t c h ,   and  a  l i g h t e r   f r a c t i o n   c o m p r i s e d  

of  d e a s p h a l t e d   oi l   and  d e a s p h a l t i n g   s o l v e n t .  

The  s e p a r a t i n g   zone  311  may  include  a  s i n g l e   s tage  s e t t l e r ,  

and  in  accordance   with  a  p r e f e r r e d   embodiment,  the  s e p a r a t o r   311 

is  a  d e s a l t e r   of  a  p r e - e x i s t i n g   crude  u n i t ,   which  has  b e e n  

conver ted   to  a  s i n g l e   s tage  s e t t l e r .   A l t e r n a t i v e l y ,   t h e  

s e p a r a t o r   311  may  be  an  e x i s t i n g   d e s a l t e r   or  d e s a l t e r s   or  n e w  

equipment  which  has  been  s u i t a b l y   conver t ed   to  permit   s tage   w i s e  

c o n t a c t i n g   of  the  r e s i d u e   and  s o l v e n t .   As  a  f u r t h e r   a l t e r n a -  

t i ve ,   the  r e s idue   feed  and  d e a s p h a l t i n g   so lven t   may  be  c o n t a c t e d  

in  a  v e r t i c a l   m u l t i - s t a g e   c o u n t e r c u r r e n t   c o n t a c t o r ,   such  as  a 

b a f f l e   type  e x t r a c t o r   or  a  r o t a t i n g   disc  c o n t a c t o r .  

The  s e p a r a t i n g   zone  311  is  ope ra t ed   at  c o n d i t i o n s   as  

h e r e i n a f t e r   d e s c r i b e d .  



A  l i g h t e r   f r a c t i o n   comprised  of  d e a s p h a l t i n g   so lven t   and 

d e a s p h a l t e d   oil   is  wi thdrawn  from  s e p a r a t o r   311  through  l ine  313 

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

i n d i c a t e d   as  314,  p r i o r   to  being  i n t r o d u c e d   into  a  c o m b i n a t i o n  

tower,  s c h e m a t i c a l l y   g e n e r a l l y   i n d i c a t e d   as  315,  through  l i n e  

316.  

S i m i l a r l y ,   the  heavy  f r a c t i o n ,   comprised  of  a  p i t c h - l i k e  

r e s i d u e   and  d e a s p h a l t i n g   s o l v e n t ,   is  withdrawn  from  s e p a r a t i o n  

zone  311  through  l ine  317,  and  such  heavy  f r a c t i o n   is  heated   in  

a  p r e h e a t i n g   zone  318  p r io r   to  being  i n t r o d u c e d   into  t h e  

combina t ion   tower  315  through  l ine  319 .  

The  p r e h e a t i n g   s e c t i o n s   314  and  318  may  be  formed  from  any 

one  of  a  wide  v a r i e t y   of  heat  exchange r s   so  as  to  ob t a in   maximum 

heat  r ecovery ;   however,  in  a cco rdance   with  a  p r e f e r r e d  

embodiment,  the  heat  exchangers   p r e s e n t   in  a  crude  unit   a r e  

employed  in  a  manner  so  as  to  accompl i sh   p r e h e a t i n g   of  the  l i g h t  

and  heavy  f r a c t i o n ,   as  well  as  to  maximize  heat  r e c o v e r y .   F o r  

example,  it  may  be  p o s s i b l e   to  employ  an  e x i s t i n g   p r e f l a s h   d r u m  

of  the  crude  unit   and/or   e x i s t i n g   f i r e d   h e a t e r s ,   and  if  only  o n e  

hea t e r   e x i s t s ,   it  may  be  p o s s i b l e   to  modify  such  hea te r   so  as  t o  

employ  the  heater   for  p r e h e a t i n g   both  the  heavy  and  l i g h t  

f r a c t i o n .   A l t e r n a t i v e l y ,   new  heat  exchange  equipment  may  b e  

a d d e d .  

The  combina t ion   tower  315  is  d iv ided   into  a  f i r s t   zone  or 

s e c t i o n   321  for  s e p a r a t i n g   d e a s p h a l t e d   oil   from  d e a s p h a l t i n g  

s o l v e n t ,   and  a  second  zone  or  s e c t i o n   322  for  s e p a r a t i n g  

d e a s p h a l t i n g   so lvent   from  a  p i t c h - l i k e   r e s i d u e .  

The  combina t ion   tower  315  may  be  a  new  piece  of  e q u i p m e n t  

o r   
in  accordance   with  a  p r e f e r r e d   embodiment,  the  c o m b i n a t i o n  

t o w e r   315  is  a  m o d i f i c a t i o n   of  the  crude  d i s t i l l a t i o n   tower  



employed  in  a  crude  u n i t .   Thus,  for  example,   s e c t i o n   321  may  be 

formed  by  m o d i f i c a t i o n   of  a  p o r t i o n   of  the  e x i s t i n g   tower  

i n t e r n a l s   to  accomodate  e i t h e r   a  s i n g l e ,   double  or  t r i p l e   e f f e c t  

f l a sh   r e cove ry   system,  with  the  r e s u l t i n g   vapors  being  removed 

from  the  tower  for  so lven t   condens ing   and  s t r i p p i n g   gas  r e c y c l e .  

A l t e r n a t i v e l y ,   the  e x i s t i n g   tower  i n t e r n a l s   can  be  mod i f i ed   t o  

accomodate  a  s ing le   f l a sh   s tage   in  c o n j u n c t i o n   with  a  s o l v e n t  

condens ing   zone  ( i n t e r n a l l y   accompl i shed   by  c o n v e n t i o n a l   pump 

around  heat  removal  t e c h n i q u e s ) .   In  a d d i t i o n ,   one  or  more  of  

the  e x i s t i n g   side  s t r i p p i n g   towers  can  be  s u i t a b l y   modi f i ed   f o r  

the  removal  of  r e s i d u a l   so lven t   from  d e a s p h a l t e d   oil   by  use  of  a 

s t r i p p i n g   g a s .  

The  second  s e c t i o n   or  zone  322  for  s e p a r a t i n g   d e a s p h a l t i n g  

s o l v e n t   from  p i t ch   may  be  formed  by  modi fy ing   e x i s t i n g   tower  

i n t e r n a l s   so  as  to  aeeomodate  a  s i n g l e   f l a s h   s tage  with  t h e  

r e s u l t i n g   vapors  being  removed  from  the  tower  for  s o l v e n t  

condens ing   and  s t r i p p i n g   gas  r e c y c l e .   A l t e r n a t i v e l y ,   e x i s t i n g  

tower  i n t e r n a l s   can  be  m o d i f i e d   to  p rov ide   a  s i n g l e   f lash  s t a g e ,  

with  the  r e s u l t i n g   vapors  being  i n t r o d u c e d   into  the  s o l v e n t  

condens ing   zone  of  the  f i r s t   zone  or  s tage   321.  In  both  s u c h ;  

embodiments ,   it  is  p r e f e r r e d   to  employ  a  s t r i p p i n g   gas  f o r :  

removal  of  r e s i d u a l   s o l v e n t   from  the  p i t c h .   ; 

As  a  f u r t h e r   a l t e r n a t i v e ,   a  new  f l a sh   drum  can  be  added  i n  

p a r a l l e l   with  the  second  zone  or  s e c t i o n   322  so  as  to  p r o v i d e  

a d d i t i o n a l   p i t c h - s o l v e n t   s e p a r a t i o n   c a p a c i t y   up  to  the  l imi t   o f  

other   e x i s t i n g   e q u i p m e n t .  

As  should  be  a p p a r e n t ,   however,  it  is  p o s s i b l e   to  provide  a  

n e w   combina t ion   tower,  r a t h e r   than  using  p r e e x i s t i n g   e q u i p m e n t .  

A  p i t ch   is  withdrawn  from  the  lower  s e c t i o n   322  t h r o u g h  

;  l ine  325,  and  the  s o l v e n t   which  is  s e p a r a t e d   from  the  p i tch   i s  

w i t h d r a w n   from  s e c t i o n   322  through  l ine  326.  



D e a s p h a l t e d   o i l ,   which  is  e s s e n t i a l l y   free  of  d e a s p h a l t i n g  

s o l v e n t ,   is  wi thdrawn  from  s e c t i o n   321  through  l ine   327,  and 

d e a s p h a l t i n g   so lven t   is  wi thdrawn  from  s e c t i o n   321  through  l i n e  

328.  

The  s e p a r a t e d   d e a s p h a l t i n g   so lven t   in  l ines   326  and  328  a r e  

combined  in  l ine  3 2 9  f o r   i n t r o d u c t i o n   into  a  so lven t   c o n d e n s i n g  

zone,  s c h e m a t i c a l l y   g e n e r a l l y   i n d i c a t e d   as  331.  The  s o l v e n t  

condens ing   zone  or  s e c t i o n   331  which  is  employed  wi l l   be 

d e p e n d e n t   upon  the  m a t e r i a l s   which  are  used  in  f o r m u l a t i n g   t h e  

d e a s p h a l t i n g   s o l v e n t .   It  is  p o s s i b l e   to  employ  e q u i p m e n t  

e x i s t i n g   in  a  crude  uni t   for  e f f e c t i n g   such  so lven t   c o n d e n s a -  

t i o n ,   or  in  the  a l t e r n a t i v e ,   a  new  condensing  s e c t i o n   may  be 

employed.  Although  it  is  p o s s i b l e   to  e f f e c t   condens ing   a t  

e l e v a t e d   p r e s s u r e s ,   in  a c c o r d a n c e   with  the  p r e f e r r e d   embodiment ,  

condens ing   is  accompl i shed   at  p r e s s u r e s   no  g r e a t e r   than  t h o s e  

which  e x i s t   in  the  c o m b i n a t i o n   tower;  i . e . ,   a  p r e s s u r e   no 

g r e a t e r   than  about  100  PSIG,  t y p i c a l l y   30  to  100  PSIG. 

Thus,  in  accordance   with  the  p r e f e r r e d   embodiments ,   t h e  

so lven t   is  s e l e c t e d   so  that   the  so lven t   may  be  condensed  w i t h o u t  

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

The  e x t e r n a l   condens ing   can  be  accompl i shed   by  h e a t  

exchange  a g a i n s t   p r o c e s s ,   a i r ,   and/or   water .   As  h e r e i n a b o v e  

i n d i c a t e d ,   it  is  also  p o s s i b l e   to  employ  some  i n t e r n a l  

condens ing   by  use  of  e x t e r n a l   pump  around  ( c i r c u l a t i n g   s o l v e n t  

r e f l ux )   and  heat  exchange  a g a i n s t   p roces s ,   a i r ,   and/or   w a t e r .  

Condensed  so lven t   is  wi thdrawn  from  the  so lven t   c o n d e n s i n g  

s e c t i o n   331  through  l ine  312  for  use  in  d e a s p h a l t i n g ,   a s  

h e r e i n a b o v e   d e s c r i b e d .  

As  should  be  a p p a r e n t ,   the  d e s c r i p t i o n   of  the  i n v e n t i o n  

with  r e spec t   to  Figure  1  p rov ides   a  genera l   d e s c r i p t i o n   o f  



so lven t   r e f i n i n g   of  a  r e s idue   in  a c c o r d a n c e   with  the  p r e s e n t  

i n v e n t i o n .   P r e f e r r e d   embodiments  of  the  i n v e n t i o n ,   and  in  

p a r t i c u l a r   with  r e s p e c t   to  the  use  of  equipment   which  e x i s t s   in  

a  crude  d i s t i l l a t i o n   uni t   wil l   be  d e s c r i b e d   with  r e s p e c t   to  

Figures   2,  3  and  4  of  the  d r a w i n g s .  

R e f e r r i n g   now  to  Figure   2  of  the  d r awings ,   there   is  shown  a 

process   in  a c c o r d a n c e   with  the  p r e s e n t   i n v e n t i o n   where in   t h e  

d e a s p h a l t i n g   so lven t   is  comprised  of  two  d i f f e r e n t   componen t s  

which  are  s e p a r a t e l y   added  to  the  r e s i d u e   to  be  d e a s p h a l t e d .   In 

p a r t i c u l a r ,   the  d e a s p h a l t i n g   so lven t   which  is  employed  is  a 

combina t ion   of  t o l u e n e   and  methanol ;   however,   the  scope  of  t h e  

i nven t ion   is  not  l i m i t e d   to  such  c o m p o n e n t s .  

A  r e s i d u e   which  is  to  be  s u b j e c t e d   to  so lven t   r e f i n i n g ;   in  

p a r t i c u l a r ,   d e a s p h a l t i n g ,   such  as  a  b lack  o i l ,   in  l ine  10  i s  

mixed  with  the  d i l u e n t   component  of  the  d e a s p h a l t i n g   s o l v e n t ,  

which  is  p rov ided   through  line  11.  As  p a r t i c u l a r l y   d e s c r i b e d ,  

the  m a t e r i a l   in  l ine   11  is  t o l u e n e .  

The  oil   and  t o luene   in  l ine  12  is  passed  through  a  h e a t  

exchanger  t r a i n ,   which  is  s c h e m a t i c a l l y   d e s i g n a t e d   as  h e a t  

exchanger  t r a i n   A,  and  the  cooled  m i x t u r e   in  l ine  14  is  mixed  

with  the  p r e c i p i t a n t   component  of  the  d e a s p h a l t i n g   so lven t   in 

l ine  15;  in  p a r t i c u l a r ,   methanol .   The  t o luene   is  added  p r io r   t o  

the  methanol  in  order  to  d i l u t e   the  feed  and  d i s s o l v e   a s p h a l t e n e  

components  which  are  to  be  p r e c i p i t a t e d .   The  s u b s e q u e n t  

a d d i t i o n   of  methanol   p r e c i p i t a t e s   a s p h a l t e n e s   which  a r e  

d i s s o l v e d   in  the  s o l v e n t   mix tu re .   By  va ry ing   the  r e l a t i v e  

p r o p o r t i o n s   of  the  d i l u e n t   component  ( t o l u e n e )   and  p r e c i p i t a n t  

c o m p o n e n t   ( m e t h a n o l ) ,   the  extent   of  s o l u t i o n   and  p r e c i p i t a t i o n  

c a n   be  c o n t r o l l e d .  



A  combined  s t ream  in  line  16  is  i n t roduced   into  a 

h o r i z o n t a l   s e p a r a t i n g   tank  17,  which  was  p r e v i o u s l y   the  d e s a l t e r  

of  the  crude  u n i t .   In  s e p a r a t o r   17,  the  mix ture   is  s e p a r a t e d  

into  a  heavy  f r a c t i o n   comprised   of  d e a s p h a l t i n g   so lven t   and 

p i t c h ,   and  a  l i g h t e r   f r a c t i o n   comprised  of  the  d e a s p h a l t e d   o i l  

and  d e a s p h a l t i n g   s o l v e n t .   The  s e p a r a t o r   17  is  g e n e r a l l y  

o p e r a t e d   at  a  t e m p e r a t u r e   in  the  order  of  from  120°F  to  300°F ,  

and  a  p r e s s u r e   no  g r e a t e r   than  the  des ign   p r e s s u r e   for  t h e  

c o n v e r t e d   d e s a l t e r .   Such  design  p r e s s u r e s   are  g e n e r a l l y   in  t h e  

order  of  from  150  to  250  PSIG.  Depending  on  the  s o l v e n t  

employed,  o p e r a t i n g   p r e s s u r e s   are  g e n e r a l l y   in  the  order  of  f rom 

50  to  250  PSIG.  It  is  to  be  u n d e r s t o o d   that   the  scope  of  t h e  

i n v e n t i o n   is  not  l im i t ed   to  use  of  the  p r e - e x i s t i n g   d e s a l t e r .  

A  m i x t u r e   of  d e a s p h a l t e d   oil  and  d e a s p h a l t i n g   so lven t   i s  

wi thdrawn  from  s e p a r a t i n g   tank  17  through  l i n e   18  and  heated   in  

the  heat  exchange  t r a i n   A  by  i n d i r e c t   heat  t r a n s f e r   with  t h e  

mix ture   in  l ine   12  and  in  heat  exchanger   t r a i n   B,  g e n e r a l l y  

d e s i g n a t e d   as  19,  with  the  heated  mix tu re   then  being  i n t r o d u c e d  

into  a  f l a s h   drum  21,  which  was  p r e v i o u s l y   the  crude  p r e f l a s h  

drum  of  the  p r e e x i s t i n g   crude  u n i t .  

Unf la shed   m a t e r i a l   is  withdrawn  from  drum  21  through  l i n e  

22  and  hea ted   in  heat  exchanger   t r a i n   C,  s c h e m a t i c a l l y   g e n e r a l l y  

i n d i c a t e d   as  23,  and  then  f u r t h e r   hea ted   in  hea ter   24,  which  was 

p r e v i o u s l y   the  crude  hea te r   of  the  p r e - e x i s t i n g   crude  u n i t .  

The  f l a s h e d   m a t e r i a l   from  drum  21  r ecovered   through  l ine  2 6  

is  combined  with  the  heated  m a t e r i a l   in  l ine  25,  and  t h e  

c o m b i n e d   s t r eam  in  l ine  27  is  i n t r o d u c e d   into  s e c t i o n   28  of  a  
c o m b i n a t i o n   tower,  g e n e r a l l y   i n d i c a t e d   as  29,  which  c o m b i n a t i o n  

t o w e r   was  p r e v i o u s l y   the  crude  d i s t i l l a t i o n   tower  of  the  p r e -  

e x i s t i n g   crude  un i t .   As  p a r t i c u l a r l y   shown,  the  c o m b i n a t i o n  



tower  29  i nc ludes   a  f i r s t   zone  for  s e p a r a t i n g   so lven t   f rom 

d e a s p h a l t e d   oil   comprised  of  s e c t i o n s   33  and  28,  and  a  s e c o n d  

zone  for  s e p a r a t i n g   so lven t   from  p i t ch   comprised  of  s e c t i o n s   31 

and  50.  Sec t ions   33  and  50  are  p rov ided   with  s u i t a b l e   p a c k i n g ,  

or  other  s u i t a b l e   hea t /mass   t r a n s f e r   d e v i c e s ,   d e s i g n a t e d   as  34 

and  32,  r e s p e c t i v l e y .  

R e f e r r i n g   back  to  the  s e p a r a t o r   17,  a  mix ture   of  p i t c h   and  

d e a s p h a l t i n g   s o l v e n t   is  withdrawn  from  s e p a r a t o r   17  through  l i n e  

41,  and  is  heated   in  heat  exchanger   t r a i n   D,  s c h e m a t i c a l l y  

g e n e r a l l y   i n d i c a t e d   as  42,  and  in  hea t e r   24  p r ior   to  b e i n g  

in t roduced   through  l ine  43  into  the  lower  s e c t i o n   31  of  t h e  

combina t ion   tower  29.  As  p a r t i c u l a r l y   shown  the  m a t e r i a l   f r o m  

heat  exchanger  t r a i n s   C  &  D,  r e s p e c t i v e l y ,   are  heated   i n  

s e p a r a t e   co i l s   in  hea t e r   24.  

In  s e c t i o n   31,  so lvent   is  s t r i p p e d   from  the  p i t ch   and  

s ec t i on   31  is  p rov ided   with  a  s t r i p p i n g   gas,  such  as  n i t r o g e n ,  

through  l ine  44.  In  s e c t i o n   50,  there   is  p rovided   washing  and  

d e s u p e r h e a t i n g   of  s t r i p p e d   so lvent   by  i n t r o d u c t i o n   of  a  s o l v e n t  

wash,  above  packing  32  through  l ine  45.  Thus,  the  second  z o n e  

comprised  of  s e c t i o n s   31  and  50  f u n c t i o n s   as  a  f l a s h - d r u m  

s t r i p p e r ,   a  d e s u p e r h e a t e r   and  a  wash  f a c i l i t y .  

The  combina t ion   tower  29  is  o p e r a t e d   at  a  p r e s s u r e   n o  

g r e a t e r   than  the  des ign  p r e s s u r e   for  the  d i s t i l l a t i o n   tower  o f  

the  p r e - e x i s t i n g   crude  un i t ;   i . e ,   a  p r e s s u r e   no  g r e a t e r   than  1 0 0  

PSIG. 

P i t ch ,   e s s e n t i a l l y   free  of  s o l v e n t ,   is  withdrawn  from  t h e  

lower  s e c t i o n   31  through  l ine  46,  with  the  p i t ch   being  cooled  i n ;  

h e a t   exchanger  t r a i n   B  by  i n d i r e c t   heat  t r a n s f e r   with  t h e  

m a t e r i a l   
in  l ine  41,  with  the  p i t ch   then  being  passed  to  a  

s u i t a b l e   p i tch   a c c u m u l a t i n g   zone  (not  shown)  for  d i s p o s a l   or  

s u i t a b l e   u s e .  



Vapor ized   d e a s p h a l t i n g   s o l v e n t   is  withdrawn  from  the  upper  

p o r t i o n   of  s e c t i o n   50  through  l ine  51.  

In  the  f i r s t   zone  of  c o m b i n a t i o n   tower  29  compr ised   o f  

s e c t i o n s   28  and  33,  d e a s p h a l t i n g   so lven t   is  r e c o v e r e d   f rom 

d e a s p h a l t e d   o i l ,   with  the  s e c t i o n s   28  and  33  f u n c t i o n i n g   as  a 

f lash   drum  and  a d d i t i o n a l l y   p r o v i d i n g   so lven t   d e s u p e r h e a t i n g   and 

wash.  Washing  is  accompl i shed   by  i n t r o d u c t i o n   of  a  s o l v e n t   wash 

through  l ine  52  above  packing  34.  

Vapor ized   d e a s p h a l t i n g   so lven t   is  withdrawn  from  the  upper  

p o r t i o n   of  s e c t i o n   33,  through  l ine  53.  

D e a s p h a l t e d   o i l ,   s t i l l   c o n t a i n i n g   some  so lven t   is  w i t h d r a w n  

from  s e c t i o n   28  of  combina t ion   tower  29  through  l ine   55  f o r  

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

i n d i c a t e d   as  56,  which  can  be  one  or  more  of  the  s i d e s t r e a m  

s t r i p p e r s   which  was  p r e v i o u s l y   employed  for  the  c r u d e  

d i s t i l l a t i o n   tower.   The  s i d e s t r e a m   s t r i p p e r   56  is  p rov ided   w i t h  

s t r i p p i n g   gas,   such  as  n i t r o g e n ,   through  l ine  57.  

D e a s p h a l t e d   o i l ,   e s s e n t i a l l y   f ree   of  d e a s p h a l t i n g   s o l v e n t ,  

is  wi thdrawn  from  s i d e s t r e a m   s t r i p p e r   56  through  l ine   59  w i t h  

the  d e a s p h a l t e d   oil   being  cooled  in  heat  exchanger   t r a i n   C ,  

pr ior   to  being  passed  to  a  s u i t a b l e   s t o r a g e   zone  and/or   f u r t h e r  

u s e .  

D e a s p h a l t i n g   so lvent   is  r e c o v e r e d   from  s i d e s t r e a m   s t r i p p e r  
5 6   

through  l ine  61  for  r e t u r n   to  the  s e c t i o n   28  of  t h e  

c o m b i n a t i o n   tower  29.  

D e a s p h a l t i n g   so lvent   in  l ine  53,  and  d e a s p h a l t i n g   s o l v e n t  

in  l ine   51  are  combined  in  l ine  63,  with  the  combined  s t r e a m  

b e i n g   cooled  in  heat  exchanger  t r a i n   B  to  a  t e m p e r a t u r e   at  w h i c h  

t h e   to luene   so lven t   is  condensed  from  the  m i x t u r e .  



The  cooled  s t ream  in  l ine  64  is  i n t r o d u c e d  i n t o   a  s e p a r a t o r  

65,  which  was  p r e v i o u s l y   the  crude  tower  overhead  a c c u m u l a t o r ,  

for  s e p a r a t i o n   of  condensed  s o l v e n t   r ich  in  t o l u e n e ,   which  i s  

r e c o v e r e d   through  l ine  66.  The  major  p o r t i o n   of  the  c o n d e n s e d  

so lven t   in  l ine  66  is  employed  in  l ine   11,  as  h e r e i n a b o v e  

d e s c r i b e d ,   with  a  f u r t h e r   p o r t i o n   being  passed  through  l ine   67 

for  subsequen t   use  as  so lven t   wash  in  l ines   45  and  52. 

The  uncondensed  p o r t i o n ,   r e c o v e r e d   from  s e p a r a t o r   65,  in 

l ine  71,  is  p r i m a r i l y   comprised  of  the  n i t r o g e n   s t r i p p i n g   ga s  

and  me thano l .   Such  uncondensed  p o r t i o n   is  then  f u r t h e r   c o o l e d  

in  an  a i r   cooler   72  to  a  t e m p e r a t u r e   at  which  a d d i t i o n a l   s o l v e n t  

r ich  in  methanol   is  condensed  from  the  gas,  with  the  g a s - l i q u i d  

mix tu re   from  air   coole r   72  being  i n t r o d u c e d   into  a  s u i t a b l e  

s e p a r a t o r ,   s c h e m a t i c a l l y   i n d i c a t e d   as  73.  Condensed  s o l v e n t  

rich  in  methanol   is  withdrawn  from  s e p a r a t e r   73  through  l ine   1 5  

for  use  as  h e r e i n a b o v e   d e s c r i b e d .  

The  c o n d e n s a t i o n   of  v a p o r i z e d   so lven t   removed  f rom 

combina t ion   tower  29  is  a ccompl i shed   at  a  low  p r e s s u r e ;   i . e . ,   a  

p r e s s u r e   less  than  100  PSIG. 

Uncondensed  gas  withdrawn  from  s e p a r a t e r   73  through  l ine   74 

is  compressed  in  compressor   75  and  r e c y c l e d   as  s t r i p p i n g   gas  f o r  

use  in  the  s i d e s t r e a m   s t r i p p e r   56  and  the  combina t ion   tower  29. 

A  p o r t i o n   of  the  compressed  gas  from  compressor   75,  in  l ine   7 7 ,  

is  r e c y c l e d   to  the  air  cooler   72  through  l ine  77  for  p r e s s u r e  

c o n t r o l .   The  air  cooler   72,  compressor   75  and  s e p a r a t e r   73  m a y  

b e   the  equipment  which  p r e v i o u s l y   formed  a  po r t ion   of  the  c r u d e  

overhead  condensing  and  gas  compress ion   s y s t e m .  

Thus,  by  p r o c e e d i n g   in  acco rdance   with  the  embodiment  o f  

F i g .   2,  it  is  p o s s i b l e   to  employ  equipment  which  e x i s t s   in  a 

c r u d e   unit   for  the  so lven t   r e f i n i n g   of  r e s i d u e .   Moreover,   such 



a  r e s u l t   can  be  ach ieved   by  employing  the  low  p r e s s u r e   e q u i p m e n t  

which  is  p r e s e n t   in  such  a  crude  d i s t i l l a t i o n   u n i t .  

A  f u r t h e r   embodiment  of  the  p r e sen t   i n v e n t i o n   i s  

i l l u s t r a t e d   in  Fig.  3  of  the  d r a w i n g s .   In  acco rdance   with  t h e  

e m b o d i m e n t   of  Fig.   3,  again  two  components  are  employed  in  

f o r m u l a t i n g   the  d e a s p h a l t i n g   s o l v e n t ;   however,  the  component  

c o m p r i s i n g   the  d i l u e n t   so lven t   has  a  b o i l i n g   point   such  t h a t  

such  component  can  be  r e c o v e r e d   by  c o n d e n s a t i o n   in  t h e  

c o m b i n a t i o n   tower.   Thus,  for  example,   in  acco rdance   with  t h e  

embodiment  of  Fig.  3,  the  d e a s p h a l t i n g   so lven t   is  compr ised   of  a 

combina t i on   of  methanol   and  naph tha .   Although  the  embodiment  i s  

s p e c i f i c a l l y   d e s c r i b e d   with  r e s p e c t   to  the  use  of  naph tha ,   it  i s  

to  be  u n d e r s t o o d   that   other  components   may  a lso   be  employed  

w i t h i n   the  s p i r i t   and  scope  of  the  p r e s e n t   i n v e n t i o n .   In  t h e  

embodiment  of  Fig.  3,  those  p o r t i o n s   of  the  embodiment  which  a r e  

s i m i l a r   to  the  embodiment  of  Fig.  2  of  the  drawings   a r e  

r e p r e s e n t e d   by  l ike   prime  n u m e r a l s .  

R e f e r r i n g   now  to  Fig.  3  of  the  d rawings ,   d e a s p h a l t i n g   o f  

the  r e s i d u e   in  d e a s p h a l t i n g   s e p a r a t i o n   zone  17 ,  the  use  of  a  

f l a s h   drum  211,  and  a  hea te r   241 are  s i m i l a r   to  the  use  of  s u c h  

equipment   in  the  embodiment  of  Fig.  2  of  the  d r awings .   T h e  

e x c e p t i o n   being  that   the  so lven t   component  employed  in  l i n e  

111is  naphtha  i n s t e a d   of  t o l u e n e .  

The  mix tu re   of  d e a s p h a l t e d   oi l   and  d e a s p h a l t i n g   so lven t   i n  

l ine  271is  i n t r o d u c e d   into  a  combina t ion   tower  101,  which  w a s  

p r e v i o u s l y   the  crude  d i s t i l l a t i o n   tower  of  a  crude  u n i t .   T h e  

tower  is  mod i f i ed   so  as  to  p rov ide   a  second  zone  comprised  o f  

s e c t i o n s   102  and  110  for  s e p a r a t i n g   d e a s p h a l t i n g   so lven t   f rom 

p i t c h ,   and  a  f i r s t   zone  comprised  of  s e c t i o n s   103,  104  and  1 0 5  

f o r   s e p a r a t i n g   d e a s p h a l t i n g   so lven t   from  the  d e a s p h a l t e d   o i l ,   a s  



well  as  for  s e p a r a t i n g   the  naphtha  p o r t i o n   of  the  d e a s p h a l t i n g  

so lven t   from  the  methanol   p o r t i o n .  

Sec t ions   102  and  110  of  tower  101  f u n c t i o n   in  a  manner  

s i m i l a r   to  s e c t i o n s   31  and  50  of  tower  29  of  the  embodiment  o f  

Figure  2. 

D e a s p h a l t i n g   s o l v e n t   which  is  s e p a r a t e d   from  the  p i t c h   in  

the  second  zone  is  i n t r o d u c e d   into  the  upper  p o r t i o n   of  s e c t i o n  

104  through  l ine   106  for  the  purpose  of  s e p a r a t i n g   naphtha   f rom 

methanol  in  s e c t i o n   105.  

Sec t ions   103  and  104  f u n c t i o n   in  a  manner  s i m i l a r   to  

s e c t i o n s   28  and  33  of  tower  29  of  the  embodiment  of  F igure   2 .  

The  top  s e c t i o n   105  is  ope ra t ed   as  a  condens ing   s e c t i o n   so 

as  to  condense  naph tha   from  the  s e p a r a t e d   d e a s p h a l t i n g   s o l v e n t .  

The  upper  s e c t i o n   105  is  p rovided   with  a  side  s t ream  l ine   111 

for  w i thd rawing   from  s e c t i o n   105  a  c i r c u l a t i n g   s t ream  of  n a p h t h a  

r e f l u x ,   as  well  as  naphtha   for  use  in  the  d e a s p h a l t i n g   s o l v e n t .  

The  naphtha  in  l ine   111  is  cooled  in  heat  exchanger   t r a i n   B,  and 

f u r t h e r   cooled  in  an  air   cooler   112  to  provide   a  cool  r e f l u x   f o r  

the  upper  p o r t i o n   of  s e c t i o n   105.  Net  naphtha   r ecove red   in  

combinat ion   tower  101  is  withdrawn  through  l ine  113,  with  t h e  

remaining  p o r t i o n ,   in  l ine  114,  being  i n t r o d u c e d   into  the  t o p ;  

po r t i on   of  s e c t i o n   105  as  r e f l u x   for  condens ing   naphtha  from  t h e  

s epa ra t ed   d e a s p h a l t i n g   s o l v e n t .  

Naphtha  in  l ine   113  is  i n t r o d u c e d   into  a  surge  v e s s e l   117,  

which  was  p r e v i o u s l y   the  crude  tower  overhead  a c c u m u l a t o r ,   w i t h  

the  r ecovered   naphtha   being  withdrawn  from  surge  tank  117 

t h r o u g h   l ine  118  for  use  as  a  so lven t   wash  in  l ine  119,  and  t o  

p r o v i d e   a  naphtha   r ich  d i l u e n t   so lven t   for  use  in  t h e  

d e a s p h a l t i n g   th rough  l ine  11. 



The  methanol   p o r t i o n   of  the  d e a s p h a l t i n g   so lven t   i s  

wi thdrawn  as  vapor  from  c o m b i n a t i o n   tower  101  through  l ine  121 

for  s e p a r a t i o n   of  methanol   from  n i t r o g e n   s t r i p p i n g   gas  by  use  o f  

an  a i r   coo le r   721,  a  s e p a r a t i n g   tank  731  and  compressor   751,  as  

h e r e i n a b o v e   d e s c r i b e d   with  r e f e r e n c e   to  the  embodiment  of  F i g .  

2.  

Thus,  in  accordance   with  the  embodiment  of  Fig.  3,  there   i s  

p r o v i d e d   a  p rocedure   for  d e a s p h a l t i n g   of  r e s i d u e   which  employs  

equipment   which  was  e x i s t i n g   in  a  crude  d i s t i l l a t i o n   u n i t ,   and 

which  p r o v i d e s   for  e f f e c t i v e   recovery   of  d e a s p h a l t i n g   s o l v e n t ,  

at  low  p r e s s u r e s   so  as  to  p rov ide   a  two  component  d e a s p h a l t i n g  

s o l v e n t   m i x t u r e ,   whereby  p r e - e x i s t i n g   equipment   can  be  used  at  a 

p r e s s u r e   no  g r e a t e r   than  i ts   des ign  p r e s s u r e .  

S t i l l   another   embodiment  of  the  p r e s e n t   i n v e n t i o n   is  shown 

in  Fig.   4  of  the  d rawings .   In  the  embodiment  of  Fig.  4,  t h e  

d e a s p h a l t i n g   so lven t   is  comprised  of  components  which  have 

s i m i l a r   b o i l i n g   po in t s   which  need  not  be  i n d e p e n d e n t l y   added  to  

the  o i l .   The  embodiment  of  Fig.  4  i n c o r p o r a t e s   f u r t h e r  

improvements   in  a  so lven t   r e f i n i n g   p r o c e s s .  

R e f e r r i n g   now  to  Fig.   4  of  the  d rawings ,   a  r e s idue   to  be 

s u b j e c t   to  so lven t   r e f i n i n g ;   in  p a r t i c u l a r   d e a s p h a l t i n g ,   in  l i n e  

201,  is  combined  with  d e a s p h a l t i n g   so lven t   in  l ine   202,  which  as 

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

The  combined  s t ream  in  l ine  203  is  i n t r o d u c e d   into  a 

s e p a r a t e r ,   s c h e m a t i c a l l y   g e n e r a l l y   i n d i c a t e d   as  204,  which  

s e p a r a t e r   204  was  p r e v i o u s l y   the  d e s a l t e r   of  the  p r e - e x i s t i n g  

crude  u n i t .   As  p a r t i c u l a r l y   shown,  the  s e p a r a t e r   204  is  d i v i d e d  

i n t o   two  s e p a r a t e   compar tments   205  and  206.  

The  mix ture   in  l ine  203  is  combined  with  a  r e c y c l e d   p o r t i o n  

from  s e c t i o n   206  of  s e p a r a t e r   204,  which  is  in  l ine  207,  and  i s  

o b t a i n e d   as  h e r e i n a f t e r   d e s c r i b e d .  



The  d e a s p h a l t i n g   s e p a r a t e r   204  is  g e n e r a l l y   ope ra t ed   at  a 

t e m p e r a t u r e   of  from  200°F  to  300°F,  and  at  a  p r e s s u r e   no  g r e a t e r  

than  the  des ign   p r e s s u r e   of  the  c o n v e r t e d   d e s a l t e r ;   i . e . ,  

g e n e r a l l y   the  design  p r e s s u r e   is  from  150  to  250  PSIG. 

D e a s p h a l t e d   oi l   and  d e a s p h a l t i n g   s o l v e n t   is  withdrawn  f r o m  

s e c t i o n   205  through  l ine  209.  

A  m i x t u r e   of  d e a s p h a l t i n g   s o l v e n t   and  the  heav ie r   component  

of  the  feed;   in  p a r t i c u l a r ,   the  a s p h a l t e n e   and  r e s in   c o m p o n e n t s ,  

are  wi thdrawn  from  s e c t i o n   205  th rough  l ine   211,  and  the  m i x t u r e  

is  combined  with  a d d i t i o n a l   d e a s p h a l t i n g   s o l v e n t   in  l ine   212 ,  

p r io r   to  being  i n t r o d u c e d   into  s e c t i o n   206  of  the  s e p a r a t e r   204 .  

In  s e c t i o n   206,  the  heav i e r   p o r t i o n   comprised  of  r e s i n s   and  

a s p h a l t e n e s   and  d e a s p h a l t i n g   s o l v e n t   is  s e p a r a t e d   from  a  l i g h t e r  

p o r t i o n   compr ised   of  r e s i n   c o n t a i n i n g   some  of  the  d e a s p h a l t e d  

oil   and  d e a s p h a l t i n g   s o l v e n t .  

The  p i t c h   comprised  of  r e s i n s   and  a s p h a l t e n e s   i n  

c o m b i n a t i o n   with  d e a s p h a l t i n g   s o l v e n t   is  wi thdrawn  from  s e c t i o n  

206  th rough   l ine   213,  and  the  l i g h t e r   p o r t i o n ,   comprised  o f  

r e s in   and  some  d e a s p h a l t e d   oi l   in  d e a s p h a l t i n g   so lven t   i s  

wi thdrawn  from  s e c t i o n   206  th rough  l ine  207  for  r e c y c l e   t o  

s e c t i o n   2 0 5 .  

The  d e a s p h a l t e d   oil  and  d e a s p h a l t i n g   so lven t   in  l ine   209  i s  

passed  through  heat  exchanger   t r a i n   A,  g e n e r a l l y   d e s i g n a t e d   as  

221  and  heat   exchanger  t r a i n   B,  g e n e r a l l y   d e s i g n a t e d   as  222  f o r  

i n t r o d u c t i o n   i n t o   an  i n t e r m e d i a t e   s e c t i o n   of  a  combined  t o w e r ,  

g e n e r a l l y   d e s i g n a t e d   as  223,  which  combined  tower  was  p r e v i o u s l y  

the  crude  d i s t i l l a t i o n   tower  of  the  crude  u n i t ,   which  has  b e e n  

m o d i f i e d   so  as  to  accompl i sh   e f f e c t i v e   r ecovery   of  d e a s p h a l t i n g  

s o l v e n t .   As  p a r t i c u l a r l y   shown,  the  combina t ion   tower  223  i s  
d i v i d e d   into  three   s e c t i o n s   224,  225  and  226,  with  each  of  t h e  



s e c t i o n s   being  des igned   to  o p e r a t e   at  d i f f e r e n t   p r e s s u r e s .   In 

p a r t i c u l a r ,   s e c t i o n   224  is  o p e r a t e d   at  a  p r e s s u r e   which  i s  

h igher   than  the  p r e s s u r e   in  s e c t i o n   225,  and  the  p r e s s u r e   in 

s e c t i o n   225  is  h igher   than  the  p r e s s u r e   in  s e c t i o n   226.  The 

p r e s s u r e   in  the  combina t ion   tower  223  does  not  exceed  the  d e s i g n  

p r e s s u r e   for  the  tower;   i . e . ,   no  g r e a t e r   than  100  PSIG. 

In  th i s   way  the  combina t i on   tower  223  is  capable   of  b e i n g  

o p e r a t e d   as  a  m u l t i p l e   e f f e c t   e v a p o r a t e r .   Each  of  the  s e p a r a t e  

s e c t i o n s   224,  225  and  226  is  p rov ided   with  s u b - s e c t i o n s ,   one  o f  

which  s u b - s e c t i o n   is  used  for  f l a s h i n g   of  s o l v e n t   and  the  o t h e r  

of  which  is  employed  for  washing  and  d e s u p e r h e a t i n g ,   a s  

d e s c r i b e d   with  r e f e r e n c e   to  p r ev ious   e m b o d i m e n t s .  

The  mix tu re   wi thdrawn  from  s e c t i o n   206  through  l ine  213,  

which  is  comprised   of  p i t ch   and  d e a s p h a l t i n g   s o l v e n t ,   is  p a s s e d  

through  heat  exchanger   t r a i n   B,  s c h e m a t i c a l l y   g e n e r a l l y  

i n d i c a t e d   as  231,  and  then  through  h e a t e r   232,  which  was 

p r e v i o u s l y   the  crude  hea t e r   for  the  p r e - e x i s t i n g   c r u d e  

d i s t i l l a t i o n   u n i t .   The  hea ted   mix tu re   in  l ine   233  is  i n t r o d u c e d  

into  the  lower  s e c t i o n   226  of  the  combina t i on   tower  223.  

The  lower  s e c t i o n   226  is  p rov ided   with  a  s t r i p p i n g   g a s ,  

such  as  n i t r o g e n   through  l ine  234,  and  with  a  so lven t   w a s h  

through  l ine  235.  The  s e c t i o n   226  is  de s igned   and  ope ra t ed   so 

as  to  s e p a r a t e   the  d e a s p h a l t i n g   so lven t   from  the  p i t c h .   The ; 

p i t ch   is  withdrawn  from  s e c t i o n   226  through  l ine  236  and  i s  

cooled  in  heat  exchanger  t r a i n   B  p r io r   to  being  passed  to  a  

s u i t a b l e   a c c u m u l a t i o n   zone  (not  shown)  for  d i s p o s a l   or  s u i t a b l e !  

u s e .  

D e a s p h a l t i n g   so lven t   which  has  been  s e p a r a t e d   from  t h e  

p i t ch   in  s e c t i o n   226  of  combina t ion   tower  223  is  w i t h d r a w n  

t h r o u g h   l ine  238.  



The  s e c t i o n   225  of  the  combina t ion   tower  223  is  o p e r a t e d   t o  

provide  for  i n i t i a l   s e p a r a t i o n   of  d e a s p h a l t i n g   s o l v e n t   f rom 

d e a s p h a l t e d   o i l ,   and  is  f u r t h e r   p rov ided   with  a  s o l v e n t   wash 

through  l ine   241 .  

D e a s p h a l t i n g   so lven t   which  is  s e p a r a t e d   in  Sec t i on   225  i s  

withdrawn  t h e r e f r o m   through  l ine  242.  

D e a s p h a l t e d   o i l ,   s t i l l   c o n t a i n i n g   some  of  the  d e a s p h a l t i n g  

so lven t   is  wi thdrawn  from  s e c t i o n   225  through  l ine  243,  and  i s  

heated  in  heat   exchanger   t r a i n   C,  as  well  as  in  the  h e a t e r   232 ,  

pr ior   to  being  i n t r o d u c e d   into  s e c t i o n   224  of  the  C o m b i n a t i o n  

Tower  223  th rough   l ine  244.  As  h e r e i n a b o v e   i n d i c a t e d ,   s e c t i o n  

224  is  o p e r a t e d   at  a  p r e s s u r e   which  is  h igher   than  the  p r e s s u r e  

p r e v a i l i n g   in  S e c t i o n   225.  The  Sec t i on   224  is  a lso  p r o v i d e d  

with  a  s o l v e n t   wash  through  l ine  245 .  

D e a s p h a l t i n g   so lven t   which  is  s e p a r a t e d   in  s e c t i o n   224  i s  

withdrawn  t h rough   l ine   246.  

D e a s p h a l t e d   o i l ,   s t i l l   c o n t a i n i n g   some  d e a s p h a l t i n g  

s o l v e n t ,   is  wi thdrawn  from  s e c t i o n   224  through  l ine   247  and 

i n t roduced   in to   a  s i d e s t r e a m   s t r i p p e r ,   g e n e r a l l y   d e s i g n a t e d   a s  

248,  which  was  p r e v i o u s l y   one  or  more  of  the  s i d e s t r e a m  

s t r i p p e r s   for  the  crude  d i s t i l l a t i o n   un i t .   The  s i d e s t r e a m  

s t r i p p e r   is  p r o v i d e d   with  a  s t r i p p i n g   gas,  such  as  n i t r o g e n ,  

through  l ine   2 4 9 .  

The  d e a s p h a l t e d   oil  is  withdrawn  from  s i d e s t r e a m   s t r i p p e r  

248  through  l ine   251  and  is  cooled  in  heat  exchange  t r a i n   C, 

pr ior   to  being  passed   to  s to rage   and/or   f u r t h e r   u s e .  

D e a s p h a l t i n g   so lven t   is  r e cove red   from  the  s i d e s t r e a m  

s t r i p p e r   248  through  l ine  252. 

The  s o l v e n t   vapor  withdrawn  from  combina t ion   tower  223 

t h r o u g h   l ine   246  is  cooled  in  heat  exchanger   t r a i n   B,  and 



f u r t h e r   cooled  in  a i r   coo le r   253  so  as  to  condense  the  s o l v e n t ,  

with  the  condensed  s o l v e n t   being  i n t r o d u c e d   into  a  tank  254,  

which  was  p r e v i o u s l y   the  crude  tower  overhead  a c c u m u l a t o r .  

Solvent   vapor  in  l ine   242  is  cooled  in  air   coole r   250  t o  

condense   s o l v e n t ,   with  condensed  so lven t   being  i n t r o d u c e d   i n t o  

tank  254 .  

Sepa ra t ed   s o l v e n t   and  n i t r o g e n   in  l ine  238  and  tha t   in  l i n e  

252  are  combined  in  l ine   257,  and  the  combined  s t ream  is  t h e n  

cooled  in  heat  exchanger   t r a i n   A,  as  well  as  air   cooler   258  t o  

condense  s o l v e n t ,   with  the  gas  l i q u i d   mix tu re   being  i n t r o d u c e d  

into  a  s e p a r a t i o n   tank  259 .  

Condensed  s o l v e n t   r e cove red   through  l ine  261  is  i n t r o d u c e d  

into  the  tank  254.  

Solvent   vapor  which  is  r ecove red   from  p i t ch   and  d e a s p h a l t e d  

o i l  i s   condensed  at  a  low  p r e s s u r e   ( l e s s   than  100  PSIG)  f o r  

reuse  in  the  p r o c e s s .  

Uncondensed  gas,   in  l ine  262,  is  compressed   in  c o m p r e s s o r  

263  for  r ecyc le   to  the  s i d e s t r e a m   s t r i p p e r   and  combina t ion   t o w e r  

as  h e r e i n a b o v e   d e s c r i b e d .   A  p o r t i o n   of  the  compressed  gas  i s  

r e c y c l e d   to  air   coo le r   258  through  l ine  264  for  p r e s s u r e  

c o n t r o l .  

Solvent   is  wi thdrawn  from  s t o r a g e   tank  254  through  l i n e  

265,  with  a  p o r t i o n   t h e r e o f   being  employed  in  l ine  266  for  u s e  

as  so lven t   wash  in  the  combina t ion   tower  223,  and  the  r e m a i n i n g  

p o r t i o n   being  employed  in  l ines   202  and  212  as  h e r e i n a b o v e  

d e s c r i b e d .  

Thus,  in  acco rdance   with  the  embodiment  of  Figure  4 ,  t h e r e  

i s   p rov ided   a  p rocess   for  so lven t   r e f i n i n g   of  r e s i d u e ;   in 

p a r t i c u l a r ,   d e - a s p h a l t i n g ,   with  a  so lven t   in  which  t h e  

c o m p o n e n t s   t he reo f   need  not  be  s e p a r a t e l y   added  to  the  r e s i d u e  



feed.   Moreover ,   the  p rocess   is  ope ra ted   in  a  manner  such  t h a t  

there   can  be  ach ieved   a  m u l t i p l e   e f f e c t   e v a p o r a t i o n   of  s o l v e n t  

to  improve  recovery   of  such  s o l v e n t .   F u r t h e r m o r e ,   such  a  r e s u l t  

is  a ch i eved   by  use  of  equipment   which  is  e x i s t i n g   in  a  c r u d e  

d i s t i l l a t i o n   u n i t .  

A  f u r t h e r   embodiment  of  the  p re sen t   i n v e n t i o n   is  shown  in  

Figure   5  of  the  d rawings .   In  the  embodiment  of  f i gu re   5,  which  

is  s i m i l a r   to  the  embodiment  of  Figure  4,  the  d e a s p h a l t i n g  

so lven t   is  comprised  of  components  which  have  s i m i l a r   b o i l i n g  

po in t s   which  need  not  be  i n d e p e n d e n t l y   added  to  the  o i l .   In  t h e  

embodiment  of  Figure   5,  the  so lven t   is  r e c o v e r e d   by  use  of  a 

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

R e f e r r i n g   now  to  Figure  5  of  the  d rawings ,   a  r e s i d u e   to  be 

s u b j e c t e d   to  so lven t   r e f i n i n g ;   in  p a r t i c u l a r   d e a s p h a l t i n g ,   in  

l ine  401,  is  combined  with  d e a s p h a l t i n g   s o l v e n t   in  l ine  402,  

which  as  p a r t i c u l a r l y   d e s c r i b e d   is  comprised  of  i sop ropano l   and 

m e t h a n o l .   The  combined  s t ream  in  l ine  403  is  i n t r o d u c e d   into  a 

s e p a r a t o r ,   s c h e m a t i c a l l y   g e n e r a l l y   i n d i c a t e d   as  404  f o r  

s e p a r a t i n g   the  r e s i d u e   into  a  l i g h t e r   f r a c t i o n ,   comprised  of  o i l  

and  d e a s p h a l t i n g   s o l v e n t ,   and  a  heavier   f r a c t i o n   comprised  o f  

d e a s p h a l t i n g   s o l v e n t ,   as  well  as  the  a s p h a l t e n e   and  r e s i n  

components  of  the  r e s i d u e .  

A  p i t c h ,   comprised  of  r e s i n s   and  a s p h a l t e n e s   in  c o m b i n a t i o n  

with  d e a s p h a l t i n g   so lven t   is  withdrawn  from  s e p a r a t o r   404 

through  l ine  405,  and  the  l i g h t e r   p o r t i o n ,   comprised  o f  

d e a s p h a l t e d   oi l   in  d e a s p h a l t i n g   so lven t   is  wi thdrawn  f r o m  

s e p a r a t o r   404  through  l ine  4 0 6 .  

The  l i g h t e r   p o r t i o n   in  l ine  406  is  passed  through  a  h e a t  

exchanger   407  where in   the  l i g h t e r   p o r t i o n   is  heated  by  h e a t  

e x c h a n g e   a g a i n s t   r ecovered   d e a s p h a l t i n g   so lven t   as  h e r e i n a f t e r  



d e s c r i b e d .   The  heated  m ix tu re   in  l ine  408  is  i n t r o d u c e d   into  an 

i n t e r m e d i a t e   s e c t i o n   of  a  combined  tower,  g e n e r a l l y   d e s i g n a t e d  

as  411,  which  combined  tower  411  was  p r e v i o u s l y   the  c r u d e  

d i s t a l l a t i o n   tower  of  a  crude  u n i t ,   which  has  been  mod i f i ed   so 

as  to  a ccompl i sh   e f f e c t i v e   r e c o v e r y   of  d e a s p h a l t i n g   s o l v e n t .   As 

p a r t i c u l a r l y   shown,  the  c o m b i n a t i o n   tower  411  is  d iv ided   i n t o  

three  s e c t i o n s :   412,  413,  and  414,  with  each  of  the  s e c t i o n s  

being  des igned   to  o p e r a t e   at  d i f f e r e n t   p r e s s u r e s .   In 

p a r t i c u l a r ,   s e c t i o n   412  is  o p e r a t e d   at  a  p r e s s u r e   which  i s  

higher   than  the  p r e s s u r e   in  s e c t i o n   413.  The  p r e s s u r e   in  t h e  

combina t ion   tower  411  does  not  exceed  the  des ign  p r e s s u r e   f o r  

the  tower;  i . e .   no  g r e a t e r   than  100  p s i g .  

The  combina t ion   tower  411  is  capab le   of  being  o p e r a t e d   as  a 

p o r t i o n   of  a  m u l t i p l e   e f f e c t   e v a p o r a t o r   for  r e c o v e r i n g  

d e a s p h a l t i n g   s o l v e n t .  

The  m u l t i p l e   e f f e c t   e v a p o r a t o r   is  comprised  of  a  low 

p r e s s u r e   s e c t i o n   413,  and  medium  p r e s s u r e   s e c t i o n   412,  b o t h  

loca ted   in  the  combina t ion   tower  411,  as  well  as  a  high  p r e s s u r e  

s e c t i o n ,   l oca t ed   in  an  e x t r a n e o u s   v e s s e l ,   as  h e r e i n a f t e r  

d e s c r i b e d .  

The  low  p r e s su re   s e c t i o n   413  is  ope ra t ed   to  provide   f o r  

i n i t i a l   s e p a r a t i o n   of  d e a s p h a l t i n g   so lven t   from  d e a s p h a l t e d   o i l .  

D e a s p h a l t i n g   s o l v e n t ,   which  is  s e p a r a t e d   in  s e c t i o n   413,  i s  

withdrawn  t h e r e f r o m   through  l ine   415.  The  low  p r e s s u r e   s e c t i o n  

413  is  ope ra t ed   at  a  p r e s s u r e   in  the  order  of  5  to  20  p s i g .  

D e a s p h a l t e d   o i l ,   c o n t a i n i n g   some  d e a s p h a l t i n g   s o l v e n t ,   i s  

withdrawn  from  the  low  p r e s s u r e   s e c t i o n   413  of  the  c o m b i n a t i o n  

t o w e r   411  through  line  416,  and  heated  in  heat  exchanger   417  i 

aga in s t   recovered   d e a s p h a l t i n g   s o l v e n t ,   as  h e r e i n a f t e r  :  

d e s c r i b e d ,   p r ior   to  being  i n t r o d u c e d   into  medium  p r e s s u r e  



s e c t i o n   412.  S e c t i o n   412  is  o p e r a t e d   as  the  medium  p r e s s u r e  

s e c t i o n   of  a  m u l t i p l e   e f f e c t - e v a p o r a t o r   to  recover   a d d i t i o n a l  

d e a s p h a l t i n g   s o l v e n t .   The  p r e s s u r e   is  g e n e r a l l y   from  35  to  45 

ps ig .   D e a s p h a l t i n g   so lven t   which  is  f l a s h e d   in  s e c t i o n   412  i s  

withdrawn  t h e r e f r o m   through  l ine  418.  

D e a s p h a l t e d   o i l ,   s t i l l   c o n t a i n i n g   some  d e a s p h a l t i n g  

s o l v e n t ,   is  wi thdrawn  from  the  medium  p r e s s u r e   s e c t i o n   412 

through  l ine  421  and  heated  in  heat  exchanger   422  and  f i r e d  

hea ter   423  (which  may  be  the  crude  h e a t e r   of  the  p r io r   c r u d e  

u n i t ) ,   p r io r   to  being  i n t roduced   into  high  p r e s s u r e - v e s s e l   424 ,  

which  is  the  t h i r d   s tage  of  the  m u l t i p l e   e f f e c t   e v a p o r a t i o n  

system  for  r e c o v e r i n g   d e a s p h a l t i n g   s o l v e n t   from  d e a s p h a l t e d   o i l .  

In  g e n e r a l l y ,   the  high  p r e s s u r e   f lash   v e s s e l   424  is  o p e r a t e d   a t  

a  p r e s s u r e   of  from  65  to  85  p s i g .  

D e a s p h a l t i n g   so lven t   is  withdrawn  from  high  p r e s s u r e   f l a s h  

vesse l   424  through  l ine   425.  

D e a s p h a l t e d   o i l ,   s t i l l   c o n t a i n i n g   some  d e a s p h a l t i n g  

s o l v e n t ,   is  wi thdrawn  from  the  high  p r e s s u r e   f l a sh   vesse l   4 2 4  

through  l ine   426,  and  a f t e r   d e p r e s s u r i z a t i o n ,   is  i n t r o d u c e d   i n t o  

a  s i d e s t r e a m   s t r i p p e r ,   g e n e r a l l y   d e s i g n a t e d   as  427,  which  w a s  

p r e v i o u s l y   one  or  more  of  the  s i d e s t r e a m   s t r i p p e r s   for  the  c r u d e  

d i s t i l l a t i o n   u n i t .   The  s i d e s t r e a m   s t r i p p e r   is  p rov ided   w i t h  

s t r i p p i n g   gas,  such  as  n i t r o g e n ,   through  l ine  428 .  

D e a s p h a l t e d   oi l   is  withdrawn  from  s i d e s t r e a m   s t r i p p e r   4 2 7  

through  l ine  431  and  is  cooled  a g a i n s t   feed  to  ve s se l   424  i n  

l ine  421  by  passage   through  heat  exchanger   422,  p r io r   to  b e i n g  ;  

p a s s e d   to  s t o r a g e   and/or   f u r t h e r   use  through  l ine  432.  
; 

D e a s p h a l t i n g   so lven t   is  r e c o v e r e d   from  the  s i d e s t r e a m  

s t r i p p e r   427  through  l ine  433. 



R e f e r r i n g   back  to  the  s e p a r a t o r   404,  the  p i t ch   f r a c t i o n  

c o n t a i n i n g   d e a s p h a l t i n g   s o l v e n t ,   in  l ine  405,  is  heated   a g a i n s t  

r ecove red   p i t ch   in  heat  exchanger   441,  and  is  f u r t h e r   heated  in  

a  f i r ed   hea te r   442,  (which  may  be  a  f i r ed   hea te r   from  t h e  

p r e v i o u s l y   e x i s t i n g   crude  u n i t ) ,   p r ior   to  being  i n t r o d u c e d   i n t o  

s e c t i o n   414  of  the  combina t ion   tower  411.  The  s e c t i o n   414  i s  

p rov ided   with  a  s t r i p p i n g   gas,  such  as  n i t r o g e n   through  l i n e  

4 4 3 .  

Sec t ion   414  is  des igned   and  ope ra t ed   to  s e p a r a t e  

d e a s p h a l t i n g   so lven t   from  p i t c h .   The  p i t ch   is  wi thdrawn  f rom 

s e c t i o n   414  through  l ine  445,  and  is  cooled  in  exchanger   441 

p r i o r   to  being  passed  through  l ine  446  for  d i s p o s a l   or  s u i t a b l e  

u s e .  

D e a s p h a l t i n g   so lven t   which  has  been  s e p a r a t e d   from  p i t ch   i n  

s e c t i o n   414  is  wi thdrawn  t h e r e f r o m   through  l ine  447.  

D e a s p h a l t i n g   so lven t   in  line  447  is  combined  w i t h  

d e a s p h a l t i n g   so lven t   in  l ine  443,  and  the  combined  s t ream  i s  

s u i t a b l y   cooled  (not  shown)  so  as  to  condense  the  so lven t   f o r  

i n t r o d u c t i o n   into  a  so lven t   vesse l   451  through  l ine  452.  

Flashed  d e a s p h a l t i n g   so lven t   from  the  high  p r e s s u r e   f l a s h  

s e c t i o n   424  heats   feed  to  the  medium  p r e s s u r e   f l a sh   s e c t i o n   412 

in  exchanger  417,  and  f l a shed   so lvent   from  the  medium  p r e s s u r e  

s e c t i o n   412  heats   feed  to  the  low  p r e s s u r e   f lash   s e c t i o n   413  in  

exchanger  407,  and  the  f l a shed   so lvent   from  s e c t i o n s   412  a n d  4 2 4  

may  be  f u r t h e r   cooled  (not  shown)  to  e f f e c t   c o n d e n s a t i o n  

t h e r e o f .  

Flashed  so lven t   from  low  p r e s su re   s e c t i o n   413  in  l ine  4 1 5  

is  also  cooled  (not  shown)  to  condense  the  f l a shed   s o l v e n t .   T h e  

condensed  f l ashed   so lven t   from  s e c t i o n s   412,  413  and  424  a r e  

c o m b i n e d   in  l ine  453  for  i n t r o d u c t i o n   into  the  so lven t   s t o r a g e  

vesse l   451.  



D e a s p h a l t i n g   so lven t   is  wi thdrawn  from  s t o r a g e   v e s s e l   451 

through  l ine   402  for  use  in  d e a s p h a l t i n g ,   as  h e r e i n a b o v e  

d e s c r i b e d .  

Any  uncondensed   s o l v e n t ,   as  well  as  n i t r o g e n   gas  i s  

wi thdrawn  from  vesse l   451  through  l ine   454  for  f u r t h e r   t r e a t m e n t  

to  recover   n i t r o g e n   and  p rov ide   a d d i t i o n a l   condensed   s o l v e n t   in  

a  manner  s i m i l a r   to  tha t   d e s c r i b e d   with  r e s p e c t   to  p r e v i o u s  

e m b o d i m e n t s .  

Accord ing   to  th is   embodiment,   the  second  s tage   412  i s  

o p e r a t e d   at  a  h igher   p r e s s u r e   and  t e m p e r a t u r e   than  tha t   in  t h e  

f i r s t   s tage   413,  and  the  t h i r d   s tage   424  is  o p e r a t e d   at  a  h i g h e r  

t e m p e r a t u r e   and  p r e s s u r e   than  that   in  the  second  s tage   412.  

Moreover ,   the  vapor  from  the  second  s tage   is  employed  f o r  

p r e h e a t i n g   feed  to  the  f i r s t   s t age ,   and  vapor  from  the  t h i r d  

s tage  is  employed  for  p r e h e a t i n g   feed  to  the  second  s t a g e .  

The  p r e s e n t   i n v e n t i o n   is  d i r e c t e d   to  s o l v e n t   r e f i n i n g   of  a 

wide  v a r i e t y   of  r e s i d u e s   ( r e s i d u a l   o i l s ) .   As  r e p r e s e n t a t i v e  

examples  of  such  feeds ,   there   may  be  men t ioned   feeds  d e r i v e d  

from  p e t r o l e u m   sources   such  as  crude  o i l ,   a t m o s p h e r i c   or  l o n g  

r e s i d u e ,   vacuum  or  shor t   r e s i d u e ,   p y r o l y s i s   t a r s ,   b lack  o i l s ,  

shale  o i l ,   tar  sands  o i l ,   v a r i o u s   b i tumens ,   as  well  as  c o a l  

s o u r c e s .   e t c .  

Al though  the  p rocedu re   has  been  d e s c r i b e d   with  r e f e r e n c e   t o  

so lven t   r e f i n i n g   of  r e s i d u e s   to  remove  p i t c h - l i k e   i m p u r i t i e s ,   in 

such  s o l v e n t   r e f i n i n g ,   it  is  p o s s i b l e   to  remove  other   i m p u r i t i e s  

such  as  s u l f u r ,   n i t r o g e n ,   m e t a l l i c   i m p u r i t i e s ,   e tc ,   i n  

c o n j u n c t i o n   with  the  p i t c h - l i k e   i m p u r i t i e s .   The  degree  o f  

removal  of  such  other   types  of  i m p u r i t i e s   is  dependent   u p o n  

c o n d i t i o n s   employed  and  the  scope  of  the  i n v e n t i o n   i n c l u d e s  

r e m o v a l   of  such  other   i m p u r i t i e s .   A c c o r d i n g l y ,   the  t e r m  



" s o l v e n t   r e f i n i n g "   as  used  h e r e i n   r e f e r s   to  removal  of  such 

p i t c h - l i k e   i m p u r i t i e s   as  well  as  removal  of  other  i m p u r i t i e s .  

In  a d d i t i o n ,   the  term  " p i t c h "   or  " p i t c h - l i k e "   i m p u r i t i e s  

when  used  h e r e i n   g e n e r a l l y   r e f e r s   to  the  removal  of  p i t ch   (which  

i n c l u d e s   both  the  r e s in   and  a s p h a l t e n e   i m p u r i t i e s )   as  well  as  to  

the  removal  of  only  a s p h a l t e n e s ;   e . g . ,   so lven t   r e f i n i n g   so  as  t o  

s e p a r a t e l y   recover   d e a s p h a l t e d   o i l ,   r e s i n s   and  a s p h a l t e n e   p i t c h .  

Al though  e s p e c i a l l y   a d v a n t a g e o u s   r e s u l t s   can  be  ach ieved   by 

use  of  a  combina t ion   of  methanol   and  a  p ropano l ,   as  h e r e i n a b o v e  

d e s c r i b e d ,   o ther   s o l v e n t s   may  be  used  for  so lven t   r e f i n i n g   in  a 

c o n v e r t e d   u n i t .   The  so lven t   which  is  g e n e r a l l y   employed,  and 

which  may  be  comprised  of  one,  two  or  more  components ,   is  one 

which  can  be  condensed  at  p r e s s u r e s   no  g r e a t e r   than  t h o s e  

employed  in  the  combina t ion   tower;   i . e . ,   a  p r e s s u r e   no  g r e a t e r  

than  the  des ign   p r e s s u r e   of  the  p r e - e x i s t i n g   equ ipment .   The 

s o l v e n t   is  p r e f e r a b l y   one  that   is  a v a i l a b l e   in  the  p lan t   in 

which  the  s o l v e n t   r e f i n i n g   is  employed.  As  r e p r e s e n t a t i v e  

examples   of  m a t e r i a l s   which  may  be  employed  in  f o r m u l a t i n g   a 

s o l v e n t   for  use  in  the  p r o c e s s ,   these  may  be  m e n t i o n e d :  

m e t h a n o l ,   e t h a n o l ,   i s o p r o p a n o l ,   n - b u t a n o l ,   t o l u e n e ,   b e n z e n e ,  

n a p h t h a s ,   g a s o l i n e s ,   hep tane ,   oc t ane ,   e t h e r s ,   k e t o n e s ,   k e r o s e n e ,  

gas  o i l s ,   e tc .   The  so lven t   is  p r e f e r a b l y   formed  from  one  or 

more  components  which  are  c o n d e n s a b l e   at  a  p r e s s u r e   no  g r e a t e r  

than  the  des ign  p r e s s u r e   p r e v a i l i n g   in  the  combina t ion   t o w e r .  

Although  the  p re sen t   i n v e n t i o n   has  been  p a r t i c u l a r l y  

d e s c r i b e d   with  r e f e r e n c e   to  use  of  equipment  in  a  p r e - e x i s t i n g  

crude  d i s t i l l a t i o n   un i t ,   the  scope  of  the  i n v e n t i o n   is  n o t  

l i m i t e d   t h e r e b y .   Thus,  for  example,  the  p roces s   may  b e  

a c c o m p l i s h e d   with  new  equipment  or  by  using  only  a  p o r t i o n   o f  

t h e   p r e - e x i s t i n g   equipment .   S i m i l a r l y ,   in  a  r e f i n e r y   or  s i m i l a r  



p l a n t s ,   t he re   may  be  other  low  p r e s s u r e   equipment   and  in  

p a r t i c u l a r   f r a c t i o n a t o r s   which  can  be  c o n v e r t e d   for  use  In 

so lven t   r e f i n i n g   of  r e s i d u e s .   A c c o r d i n g l y ,   a l t hough   it  i s  

p r e f e r r e d   to  use  idle  equipment  in  a  p r e - e x i s t i n g   c r u d e  

d i s t i l l a t i o n   u n i t ,   the  scope  of  the  i n v e n t i o n   is  not  l i m i t e d  

t h e r e b y .  

The  p r e s e n t   i n v e n t i o n   wi l l   be  f u r t h e r   d e s c r i b e d   w i t h  

r e s p e c t   to  the  f o l l owing   examples:   however,   the  scope  of  t h e  

i n v e n t i o n   is  not  to  be  l im i t ed   t h e r e b y :  

Example  I 

The  f o l l o w i n g   are  r e p r e s e n t a t i v e   c o n d i t i o n s   f o r  

d e a s p h a l t i n g   in  accordance   with  the  embodiment  of  F igure   2 .  

Feed:  a t m o s p h e r i c   r e s i d u e  

S o l v e n t :   70  wt  %  to luene   and  30  wt  %  m e t h a n o l  

S o l v e n t / F e e d   Ra t io :   3:1  (by  w t . )  



Example  I I  

The  f o l l o w i n g   are  r e p r e s e n t a t i v e   c o n d i t i o n s   f o r  

d e a s p h a l t i n g   in  accordance   with  the  embodiment  of  Figure  4 :  

Feed:  Vacuum  r e s i d u e  

S o l v e n t :   80  wt %  i s o p r o p a n o l ,   20  wt %  m e t h a n o l  

S o l v e n t / F e e d   Ra t io :   2 .5 :1   (by  w t . )  

EXAMPLE  I I I  

1.  The  d e a s p h a l t e r   was  a  v e r t i c a l   m e t a l l i c   c y l i n d e r   w i t h  

a  c o n i c a l   bot tom.   It  was  p rov ided   with  a  hea t ing   j a c k e t ,   a  

bottom  valve  for  d r a i n i n g   the  a s p h a l t   and  a  number  of  v a l v e s  

were  p laced   at  2  inch  i n t e r v a l s   along  the  g e n e r a t r i x   f o r  

d r a i n i n g   the  oil   p h a s e .  

2.  D e a s p h a l t i n g   was  per formed  in  c o n d i t i o n s   which  a r e  

known  to  s i m u l a t e   to  a  large  e x t e n t   c o n t i n u o u s   c o u n t e r - e u r r e n t  c o n t  i nuous  c o u n t e r  - c u r r e n t :  

c o n t a c t i n g .  



3.  For  p e r f o r m i n g   a  run,  r e s i d   and  s o l v e n t   of  the  d e s i r e  

c o m p o s i t i o n   were  i n t r o d u c e d   in  the  d e a s p h a l t e r   and  hea ted   to  the 

p r e s c r i b e d   t e m p e r a t u r e   under  mixing  ( s h a k i n g ) .   Af te r   s e t t l i n g  

30  minu tes   at  the  same  t e m p e r a t u r e ,   the  oi l   phase  was  d r a i n e d  

Another  p o r t i o n   of  so lven t   (equal   in  weight   to  the  oil  phase 

just   removed)  was  added  to  the  a s p h a l t   phase .   Fo l lowing   a  15 

minute  mix ing   pe r iod   at  the  p r e s c r i b e d   t e m p e r a t u r e ,   s e t t l i n g   w a  

performed  (30  min.)   and  the  oi l   phase  was  d r a i n e d .   A  t h i r  

p o r t i o n   of  s o l v e n t   was  added  and  one  p roceeded   as  above.  The 

oil  phase  and  a s p h a l t   phase  were  s e p a r a t e d .   The  s o l v e n t   was 

then  v a p o r i z e d   from  the  a s p h a l t   and  from  the  combined  o i  

f r a c t i o n s .  

4.  The  r e s u l t s   of  Table  1  are  o b t a i n e d   when  t r e a t i n g   a  

above  an  Arab ian   heavy  vacuum  r e s i d u e   having  the  p r o p e r t i e s  

l i s t e d   in  Table   2.  



I n   a l l   runs  the  p r e s s u r e   was  sma l l e r   than  150  p s i g .  

In  comparing  Runs  2  and  3,  an  i n c r e a s e   in  the  q u a n t i t y   o f  
methanol   in  the  so lven t   (Run  3)  produces   a  lower  y i e l d   o f  

d e a s p h a l t e d   o i l ,   a  s o f t e r   p i t ch   and  a  higher   q u a l i t y   o f  
d e a s p h a l t e d   oil   (lower  metal  con ten t   and  lower  R a m s b o t t o m  
Carbon) .   The  use  of  lower  so lven t   to  feed  r a t i o s   (Run  4) 
r e s u l t s   in  an  i n c r e a s e   in  d e a s p h a l t e d   oil   y i e l d ;   however,   t he  
oil  is  of  poorer   q u a l i t y   (h igher   metal  and  Ramsbottom  Carbon  
c o n t e n t ) .  



The  h e r e i n a b o v e   d e s c r i b e d   s o l v e n t   r e f i n i n g   p rocedu re   may  b  

employed  in  combina t ion   with  o ther   p r o c e s s i n g   schemes  so  as  t  

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

Thus,  for  example,   the  feed  to  the  s o l v e n t   r e f i n i n g   may  be 

a  vacuum  r e s i d u e ,   and  the  s o l v e n t   r e f i n i n g   uni t   is  employed  t o  

p rov ide   a  r e f i n e d   oil   to  supplement   the  feed  to  a  f l u i d   c a t  

c r a c k e r .   In  such  a  scheme,  the  d e a s p h a l t e d   oi l   must  be  of  a 

high  q u a l i t y ,   whereby  there   wi l l   be  a  low  y i e ld   of  d e a s p h a l t e d  

o i l ,   and  a  high  a s p h a l t   or  p i t c h   y i e l d ,   which  wi l l   be  r e l a t i v e l y  

l i g h t .   The  l igh t   p i t ch   which  is  r e cove red   from  the  c o m b i n a t i o n  

tower  may  be  employed  as  a  fuel   o i l ,   as  an  a s p h a l t   p r o d u c t ,   o r  

as  a  feed  to  a  p a r t i a l   o x i d a t i o n   u n i t .   D e a s p h a l t e d   oi l   may  be 

employed  in  the  f l u i d   cat  c r a c k e r   uni t   in  combina t ion   with  a 

feed  such  as  a  gas  oil   to  p rov ide   cat  cycle   o i l s .   The  cat  c y c l e  

oi l   may  be  combined  with  the  p i t ch   r e c o v e r e d   in  the  s o l v e n t  

r e f i n i n g   uni t   to  p rov ide   a  fuel   o i l .  

In  ano ther   scheme,  the  so lven t   r e f i n i n g   uni t   may  be 

employed  to  c lean   an  a t m o s p h e r i c   r e s i d u e   feed  to  a  r e s i d u e   c a t  

c r a c k e r .   In  such  an  o p e r a t i o n ,   f a i r l y   high  y i e l d s   of  r e f i n e d  

oil   can  be  r e c o v e r e d .   As  a  r e s u l t ,   the  a s p h a l t   y i e l d   w i l l   be  

low  and  may  be  p r i m a r i l y   used  as  a  s o l i d   p i t ch   f u e l .  

In  a  f u r t h e r   scheme,  a  vacuum  r e s idue   may  be  t r e a t e d   by  t h e  

so lven t   r e f i n i n g   p r o c e s s ,   as  h e r e i n a b o v e   d e s c r i b e d ,   w i t h  

d e a s p h a l t e d   oil   being  employed  as  a  feed  to  a  h y d r o c r a c k e r .  

This  would  be  s i m i l a r   to  the  scheme  in  which  a  vacuum  r e s i d u e   i s  

t r e a t e d   as  a  feed  for  a  f l u id   cat  c r a c k e r ,   as  h e r e i n a b o v e  

d e s c r i b e d .  

As  s t i l l   another   scheme,  a  vacuum  r e s i d u e   may  be  t r e a t e d   b y  
t h e   s o l v e n t   r e f i n i n g   p r o c e s s ,   and  d e a s p h a l t e d   oi l   is  employed  a s  
a   feed  to  a  v i s b r a k i n g   o p e r a t i o n .   This  would  be  s i m i l a r   to  t h e :  



o p e r a t i o n   in  which  d e a s p h a l t e d   oil   is  employed  as  a  feed  to  a 

cat  c r a c k e r ,   as  h e r e i n a b o v e   d e s c r i b e d .  

As  s t i l l   ano the r   a l t e r n a t i v e ,   d e a s p h a l t e d   oil  from  the  

s o l v e n t   r e f i n i n g   p roces s   as  h e r e i n a b o v e   d e s c r i b e d   may  be 

i n i t i a l l y   s u b j e c t e d   to  h y d r o d e s u l f u r i z a t i o n   or  to  h y d r o t r e a t i n g  

so  as  to  reduce  the  amount  of  m e t a l s ,   r e s i d u a l   carbon,   n i t r o g e n  

and  s u l f u r   compounds  c o n t a i n e d   in  the  o i l ,   whereby  a  h i g h e r  

y i e l d   of  d e a s p h a l t e d   oi l   may  be  produced  as  feed  to  a  f l u i d   c a t  

c r a c k e r   or  h y d r o c r a c k e r .   In  th i s   embodiment,   the  a s p h a l t   or  

p i t c h   q u a n t i t y   r e c o v e r e d   from  the  so lven t   r e f i n i n g   unit   wi l l   be 

lower ,   and  wi l l   be  most  s u i t a b l e   for  use  as  a  s o l i d   p i t ch   f u e l .  

As  s t i l l   a  f u r t h e r   embodiment,   the  p i t c h   r e c o v e r e d   from  t h e  

s o l v e n t   r ecove ry   unit   can  be  s u b j e c t e d   to  de layed   coking,   t h u s  

r e d u c i n g   the  amount  of  s o l i d   fue l ,   and  p roduc ing   gas  oil  which  

can  be   employed  as  f u e l .  

These  and  o ther   uses  should  be  appa ran t   to  those  s k i l l e d   in  

the  art   from  the  t e a c h i n g s   h e r e i n .  

The  p r e s e n t   i n v e n t i o n   is  p a r t i c u l a r l y   advan tageous   in  t h a t  

s o l v e n t   r e f i n i n g   of  r e s i d u e s   can  be  a c c o m p l i s h e d   in  equ ipment  

which  e x i s t s   in  idle   u n i t s ,   such  as  crude  d i s t i l l a t i o n   u n i t s ,  

w i thou t   exceed ing   the  des ign  p r e s s u r e   for  such  u n i t s .   Such  a 

r e s u l t   can  be  e c o n o m i c a l l y   ach ieved   while   e f f e c t i v e l y   removing  

i m p u r i t i e s .  

In  a d d i t i o n ,   by  using  a  combina t ion   of  methanol  and  a 

p r o p a n o l ,   a s  a   r e f i n i n g   s o l v e n t ,   it  is  p o s s i b l e   to  achieve  a  h i g h  

y i e l d   of  d e a s p h a l t e d   oil   of  high  q u a l i t y ,   while   m a i n t a i n i n g   low 

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

f r a c t i o n .   Thus,  for  example,  it  is  p o s s i b l e   to  provide  a 

r e f i n e d   oi l   in  y i e l d s   in  excess  of  f i f t y   p e r c e n t .   Thus,  it  i s  

p o s s i b l e   to  provide   y i e l d s   and  q u a l i t y   of  r e f i n e d   oil  which  
a r e  



at  l e a s t   comparab le   to  those  produced  with  a  p a r a f f i n i  

hydroca rbon   s o l v e n t ,   whi le   a c h i e v i n g   the  advan tages   which  r e s u l  

from  a  low  p r e s s u r e   o p e r a t i o n .  

These  and  o ther   advan tages   should  be  appa ren t   to  t h o s  

s k i l l e d   in  the  art   from  the  t e a c h i n g s   h e r e i n .  

Numerous  m o d i f i c a t i o n s   and  v a r i a t i o n s   of  the  p r e s e n  

i n v e n t i o n   are  p o s s i b l e   in  l i g h t   of  the  above  t e a c h i n g s   and 

t h e r e f o r e ,   w i t h i n   the  scope  of  the  appended  c l a ims ,   t h  

i n v e n t i o n   may  be  p r a c t i c e d   o t h e r w i s e   than  as  p a r t i c u l a r l  

d e s c r i b e d .  



1.  A  p r o c e s s   for  so lven t   r e f i n i n g   of  a  r e s i d u a l   o i l  

c o m p r i s i n g :  

c o n t a c t i n g   a  r e s i d u a l   oil  in  a  so lven t   r e f i n i n g   z o n  

with  a  r e f i n i n g   s o l v e n t ;   r e c o v e r i n g   from  the  so lven t   r e f i n i n g  

zone  a  f i r s t   m i x t u r e   compr i s ing   so lven t   r e f i n e d   oil  and  r e f i n i n  

s o l v e n t ,   and  a  second  mix ture   compr i s ing   r e f i n i n g   so lven t   a n  

i m p u r i t i e s   s e p a r a t e d   from  the  r e s i d u e ,   said  impur i t i e s  

compr i s ing   p i t c h ;   i n t r o d u c i n g   the  f i r s t   mix ture   into  a  f i r s  

zone  of  a  c o m b i n a t i o n   tower  to  s e p a r a t e   r e f i n i n g   so lven t   from 

so lven t   r e f i n e d   o i l ;   i n t r o d u c i n g   the  second  mix tu re   i n t o  

second  zone  of  a  combina t i on   tower  to  s e p a r a t e   r e f i n i n g   s o l v e n t  

from  i m p u r i t i e s ,   sa id   combina t ion   tower  being  o p e r a t e d   a t  
about   70N/cm2 gauge 

p r e s s u r e   of  no  g r e a t e r   than (100  PSIG  r e c o v e r i n g   s o l v e n t   r e f i n e  

oil   having  a  reduced  q u a n t i t y   of  r e f i n i n g   so lven t   from  the  

combina t ion   tower;  r e c o v e r i n g   i m p u r i t i e s   having  a  r e d u c e  

q u a n t i t y   of  r e f i n i n g   so lven t   from  the  combina t ion   tower;  and 

r e c o v e r i n g   r e f i n i n g   so lven t   from  the  combina t ion   tower  fo 

r ecyc l e   to  the  s o l v e n t   r e f i n i n g   z o n e .  

2.  The  p rocess   of  claim  1  wherein   the  f i r s t   mix ture   i 

i n t r o d u c e d   into  a  f i r s t   f l ash   s ec t ion   which  is  in  the  f i r s t   zone 

to  f l a sh   a  f i r s t   so lven t   po r t i on   and  p rov ide   a  f i r s t   r ema in ing  

mix tu re   of  so lven t   r e f i n e d   oil  and  r e f i n i n g   s o l v e n t ;   i n t r o d u c i n g  

f i r s t   remaining  m i x t u r e   into  a  second  s e c t i o n   which  is  in  the 

f i r s t   zone  and  o p e r a t e d   at  a  p r e s s u r e   and  t e m p e r a t u r e   h i g h e r  

than  the  p r e s s u r e   and  t empera tu re   in  said  f i r s t   s e c t i o n   to  f l a s h  

a  second  so lven t   p o r t i o n   and  provide  a  second  remain ing   mixture 

of  so lvent   r e f i n e d   oil   and  r e f i n i n g   s o l v e n t ;   e m p l o y i n g  s e c o n d  

so lven t   p o r t i o n   to  heat  the  f i r s t   mix ture   pr ior   to  i n t r o d u c t i o  

into  the  f i r s t   s e c t i o n ;   i n t r o d u c i n g   second  remain ing   m i x t u r e  



into  a  t h i r d   s e c t i o n   o p e r a t e d   at  a  t e m p e r a t u r e   and  p r e s s u r e  

h igher   than  the  p r e s s u r e   and  t e m p e r a t u r e   of  the  second  s e c t i o n  

to  f l a sh   a  t h i r d   so lven t   p o r t i o n   and  provide   so lven t   r e f i n e d   o i  

having  a  reduced  q u a n t i t y   of  r e f i n i n g   s o l v e n t ;   employing  t h i r d  

so lven t   p o r t i o n   to  heat  the  f i r s t   remaining  m i x t u r e   p r i o r   t  

i n t r o d u c t i o n   into  the  second  s e c t i o n ;   and  r e c o v e r i n g   f i r s t  

second  and  t h i r d   so lven t   p o r t i o n s   as  r e f i n i n g   s o l v e n t   for  

r e c y c l e   to  the  so lven t   r e f i n i n g   z o n e .  

3.  The  p rocess   of  c la im  2  where in   f i r s t ,   second  and  t h i r  

so lven t   p o r t i o n s   are  r e cove red   and  condensed  at  a  p r e s s u r e   of  no 
about   70  N/cm2  g a u g e  

g r e a t e r   than ( i00  p s i g ) f o r   use  in  the  so lven t   r e f i n i n g   z o n e .  

4.  The  process   of  any  one  of  the  p r e c e d i n g   c l a i m s  

wherein   s o l v e n t   r ecovered   from  the  combina t ion   tower  as  vapor  is 
about   70  N/cm2  g a u g e  

condensed  at  a  p r e s s u r e   of  no  g r e a t e r   than/ (100  PSIG) for  use  in 

the  s o l v e n t   r e f i n i n g   z o n e .  

5.  The  p rocess   of  any  one  of  the  p r e c e d i n g   c l a i m s  

wherein   the  r e f i n i n g   so lven t   is  comprised  of  a  p r e c i p i t a t i n g  

component  and  a  d i l u e n t   c o m p o n e n t .  

6.  The  process   of  c l a im  1  wherein  r e f i n i n g   solvent  

r e c o v e r e d   in  the  second  zone  of  the  combina t ion   tower  is 

i n t r o d u c e d   into  the  f i r s t   zone  of  the  combina t ion   tower  fo  

r ecove ry   with  r e f i n i n g   so lven t   s e p a r a t e d   in  the  f i r s t   z o n e .  

7.  The  process   of  c l a im  6  wherein   a  p o r t i o n   of  the 

r e f i n i n g   s o l v e n t   r ecovered   in  the  f i r s t   zone  of  the  c o m b i n a t i o r  

tower  is  cooled  and  employed  as  l i q u i d   r e f l u x   in  the  f i r s  

z o n e .  

8.  A  process   for  s o l v e n t   r e f i n i n g   of  a  r e s i d u a l   o i l ,   in 

accordance   with  any  one  of  the  p r e c e d i n g   claims  w h e r e i n :  

said  so lven t   r e f i n i n g   is  e f f e c t e d   by  use  of  at  l e a s t  

p o r t i o n   of  the  equipment  in  a  p r e - e x i s t i n g   crude  u n i t ,   s a i d  



equipment   i n c l u d i n g   at  l e a s t   the  crude  d i s t i l l a t i o n   tower,  s a i  

crude  d i s t i l l a t i o n   tower  having  been  m o d i f i e d   to  provide  a  

l e a s t   f i r s t   and  second  s e p a r a t i o n   zones,  said  equipment  being 

o p e r a t e d   at  a  p r e s s u r e   no  g r e a t e r   than  the  des ign   p r e s s u r e   of 

the  e q u i p m e n t .  

9.  The  p rocess   of  c la im  8  wherein   the  so lven t   r e f i n i n  

zone  is  comprised  of  a  modi f i ed   d e s a l t e r   of  the  p r e - e x i s t i n g  

crude  u n i t ,   and  said  r e f i n i n g   so lven t   and  r e s i d u a l   oil  b e i n  

i n t r o d u c e d   into  the  modi f i ed   d e s a l t e r   to  s e p a r a t e   i m p u r i t i e  

from  a  so lven t   r e f i n e d   o i l .  

10.  The  p rocess   of  c laim  8  or  9  where in   the  f i r s t   a n  

second  mix tu res   are  hea ted   p r ior   to  i n t r o d u c t i o n   into  the  crude 

d i s t i l l a t i o n   tower,  at  l e a s t   a  p o r t i o n   of  said  hea t ing   of  at 

l e a s t   one  of  the  f i r s t   and  second  m i x t u r e s   being  e f f e c t e d   i n  

crude  hea te r   of  the  p r e - e x i s t i n g   crude  u n i t .  

11.  A  p rocess   for  modify ing   a  p r e - e x i s t i n g   crude  unit  for 

use  in  the  so lven t   r e f i n i n g   of  a  r e s i d u a l   o i l ,   in  a c c o r d a n c e  

with  the  p rocess   of  c la im  1  c o m p r i s i n g :  

modi fy ing   a  crude  d i s t i l l a t i o n   tower  of  a  crude  unit   to 

p rov ide   a  f i r s t   s e p a r a t i n g   zone  for  s e p a r a t i n g   r e f i n i n g   s o l v e n  

from  a  f i r s t   mix tu re   compr is ing   r e f i n i n g   so lven t   and  s o l v e n  

r e f i n e d   o i l  a n d   a  second  s e p a r a t i n g   zone  for  s e p a r a t i n g   r e f i n i n g  
so lven t   from  a  second  mix ture   compr is ing   r e f i n i n g   so lven t   and 

i m p u r i t i e s   compr i s ing   p i t ch ;   modifying  the  p r e - e x i s t i n g   c r u d e  

unit   to  provide  a  so lven t   r e f i n i n g   zone  for  c o n t a c t i n g  

r e s i d u a l   oil  with  a  r e f i n i n g   so lvent   to  provide  said  f i r s  

mix tu re   and  said  second  mix ture ;   modi fy ing   the  p r e - e x i s t i n  

crude  unit  to  p rovide   a  f i r s t   means  for  t r a n s f e r r i n g   said  f i r s  

mix tu re   from  the  so lven t   r e f i n i n g   zone  to  the  f i r s t   s e p a r a t i n g  

zone  and  a  second  means  for  t r a n s f e r r i n g   said  second  
m i x t u r e  



from  the  s o l v e n t   r e f i n i n g   zone  to  the  second  s e p a r a t i n g   zone 

and  modi fy ing   the  p r e - e x i s t i n g   crude  uni t   to  r e c y c l e   r e f i n i n g  

s o l v e n t   s e p a r a t e d   in  the  f i r s t   and  second  s e p a r a t i n g   zone  to  t h  

so lven t   r e f i n i n g   z o n e .  

12.  The  p rocess   of  claim  11  where in   a  d e s a l t e r   of  the  p r e  

e x i s t i n g   crude  uni t   is  modi f ied   for  c o n t a c t i n g   r e f i n i n g   s o l v e n t  

and  r e s i d u a l   o i l   in  the  so lven t   r e f i n i n g  z o n e .  

13.  The  p rocess   of  any  one  of  the  p r e c e d i n g   claims  where in  

the  s o l v e n t   c o n s i s t s   e s s e n t i a l l y   of  methanol   and  a  p r o p a n o l .  

14.  A  p roces s   for  so lven t   r e f i n i n g   of  a  r e s i d u a l   o i l  

compr i s i ng :   s o l v e n t   r e f i n i n g   the  r e s i d u a l   oil  with  a  r e f i n i n g  

so lven t   to  produce  a  r e f i n e d   oil   and  a  p i t ch   f r a c t i o n ,   sa id  

r e f i n i n g   s o l v e n t   being  a  so lven t   which  produces   a  pumpable  p i t c h  

f r a c t i o n   at  a  t e m p e r a t u r e   at  which  the  so lven t   r e f i n i n g   p r e s s u r  

does  not  exceed  about   105  N/cm2  gauge  (150PSIG) ,  s a i d  r e f i n i n g  

s o l v e n t   c o m p r i s i n g   methanol   and  a  p r o p a n o l ,   such  as  i s o p r o p a n o l .  

15.  The  p rocess   of  Claim  14  where in   the  r a t i o   of  me thano l  

to  propanol   is  from  1:10  to  1 : 1 .  

16.  The  process   of  Claim  14  or  15  wherein   the  s o l v e n t  
about   70  N/cm2  anuge  

r e f i n i n g   is  e f f e c t e d   at  a  p r e s s u r e   of  no  g r e a t e r   than/(100  p s i g ) .  

17.  The  p rocess   of  any  one  of  claims  14-16  wherein  t h  

so lven t   r e f i n i n g   is  e f f e c t e d   with  a  s o l v e n t   to  r e s i d u a l   oil  feed 

r a t i o   of  at  l e a s t   1:1  and  no  g r e a t e r   than  7 : 1 .  

18.  The  p rocess   of  any  one  of  claims  14-17  wherein  the 

r e s i d u a l   oil  feed  is  der ived  from  p e t r o l e u m .  
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