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(54)  Process  for  the  production  of  deasphalted  oils  and  hydrocarbon  distillates. 

De  asphalted  oils  and  distillates  are  produced  from  as- 
phaltenes-rich  hydrocarbon  mixtures  (101;  201)  by  a  process 
comprising  subjecting  the  feed  to  thermal  cracking  (105;  205) 
and  subjecting  the  resultant-heavy  fraction  (104;  204)  to  a 
combination  of  a  catalytic  hydrotreatment  (106;  207)  and  a  sol- 
vent  deasphalting  (107;  206). 



The  i n v e n t i o n   r e l a t e s   to  a  p r o c e s s   for   the  p r o d u c t i o n   o f  

d e a s p h a l t e d   o i l s   and  h y d r o c a r b o n   o i l   d i s t i l l a t e s   from  a s p h a l t e n e s -  

c o n t a i n i n g   hyd roca rbon   m i x t u r e s .  

The  a t m o s p h e r i c   d i s t i l l a t i o n   of  crude  m i n e r a l   o i l   for   t h e  

p r o d u c t i o n   of  l i g h t   hyd roca rbon   o i l   d i s t i l l a t e s ,   such  as  g a s o l i n e ,  

k e r o s i n e   and  gas  o i l   y i e l d s   an  a s p h a l t e n e s - c o n t a i n i n g   r e s i d u e   as  a  

b y - p r o d u c t .   O r i g i n a l l y   t h e s e   r e s i d u e s   (which  u s u a l l y   in  a d d i t i o n  

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

and  meta l s )   were  used  as  fue l   o i l .   In  view  of  the  growing  demand 

of  l i g h t   h y d r o c a r b o n   o i l   d i s t i l l a t e s   and  the  s h r i n k i n g   r e s e r v e s   o f  

crude  m i n e r a l   o i l ,   s e v e r a l   t r e a t m e n t s   a iming  at  the  p r o d u c t i o n   o f  

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

a l r e a d y   been  p roposed .   For  i n s t a n c e ,   a  d e a s p h a l t e d   o i l   may  b e  

s e p a r a t e d   from  an  a t m o s p h e r i c   r e s i d u e   by  s o l v e n t   d e a s p h a l t i n g   a n d  

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

p r e s e n c e   or  absence   of  hydrogen .   Another   o p t i o n   is  to  s e p a r a t e   a n  

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

by  vacuum  d i s t i l l a t i o n ,   to  s e p a r a t e   a  d e a s p h a l t e d   o i l   from  t h e  

vacuum  r e s i d u e   by  s o l v e n t   d e a s p h a l t i n g   and  to  s u b j e c t   both  t h e  

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

the  p r e s e n c e   or  absence   of  h y d r o g e n .  

S o l v e n t   d e a s p h a l t i n g   (DA),  a  p r o c e s s   in  which  an  a s p h a l t e n e s -  

c o n t a i n i n g   f e e d s t o c k   is  c o n v e r t e d   i n to   a  p r o d u c t   from  which  a  

d e a s p h a l t e d   o i l   can  be  s e p a r a t e d   as  the  d e s i r e d   main  p r o d u c t   a n d  

an  a s p h a l t i c   b i tumen  as  a  b y - p r o d u c t ,   has  proven  in  a c t u a l   p r a c -  
t i c e   to  be  a  s u i t a b l e   t r e a t m e n t   for   the  p r o d u c t i o n   of  d e a s p h a l t e d  

o i l s   from  a  v a r i e t y   of  a s p h a l t e n e s - c o n t a i n i n g   h y d r o c a r b o n   m i x -  

t u r e s .  

I t   has  now  been  i n v e s t i g a t e d   whe ther   combining  the  DA  t r e a t -  

ment  wi th   a  p r e t r e a t m e n t   of  the  a s p h a l t e n e s - c o n t a i n i n g   feed  a n d / o r  



an  a f t e r t r e a t m e n t   of  the  a s p h a l t i c   bi tumen  s e p a r a t e d   in  the  DA 

t r e a t m e n t   and  us ing   at  l e a s t   p a r t   of  the  a s p h a l t i c   b i tumen  t h a t  

has  been  s u b j e c t e d   to  the  a f t e r t r e a t m e n t   as  the  feed  for  the  DA, 

might  y i e l d   b e t t e r   r e s u l t s   than  employing  n o t h i n g   but  the  DA.  I n  

the  a s s e s s m e n t   of  the  r e s u l t s   the  y i e l d s   of  d e a s p h a l t e d   o i l  a n d  

l i g h t   p r o d u c t ( s )   are  most  i m p o r t a n t .   The  q u a l i t i e s   of  the  d e -  

a s p h a l t e d   o i l   and  the  l i g h t   p r o d u c t ( s )   as  wel l   as  the  q u a l i t y   o f  

the  heavy  b y - p r o d u c t   are  a l so   i m p o r t a n t .   In  t h i s   c o n t e x t   t h e  

q u a l i t y   of  the  d e a s p h a l t e d   o i l   is  taken  to  be  i t s   s u i t a b i l i t y   f o r  

c o n v e r s i o n   in to   hydroca rbon   o i l   d i s t i l l a t e s   by  c a t a l y t i c   c r a c k i n g  

in  the  p r e sence   or  absence  of  hydrogen.   This  s u i t a b i l i t y   i s  

g r e a t e r   a c c o r d i n g   as  the  d e a s p h a l t e d   o i l   has,   among  o t h e r   t h i n g s ,  

lower  a s p h a l t e n e s ,   meta l   and  su lphur   c o n t e n t s .   In  t h i s   c o n t e x t   t h e  

q u a l i t y   of  the  l i g h t   p r o d u c t   is  taken  to  be  i t s   s u i t a b i l i t y   f o r  

p r o c e s s i n g   i n to   a  v a l u a b l e   l i g h t   f u e l .   This  s u i t a b i l i t y   is  g r e a t e r  

a c c o r d i n g   as  the  l i g h t   p r o d u c t   has,   among  o the r   t h i n g s ,   l o w e r  

su lphur   and  o l e f i n s   c o n t e n t s .   In  t h i s   c o n t e x t   the  q u a l i t y   of  t h e  

heavy  p r o d u c t   is  taken  to  be  i t s   s u i t a b i l i t y   for   s e r v i n g   as  a  f u e l  

o i l   component.   This  s u i t a b i l i t y   is  g r e a t e r   a c c o r d i n g   as  the  h e a v y  

p r o d u c t   has,   among  o t h e r   t h i n g s ,   lower  metal   and  su lphur   c o n t e n t s  

and  lower  v i s c o s i t y   and  d e n s i t y .   For  use  as  p r e t r e a t m e n t s   of  t h e  

feed  for   the  DA  and  as  a f t e r t r e a t m e n t s   of  the  a s p h a l t i c   b i t u m e n  

s e p a r a t e d   in  the  DA,  the  f o l l o w i n g   t r e a t m e n t s   were  i n v e s t i g a t e d :  

t he rma l   c r a c k i n g   (TC)  in  which  a  heavy  feed  is  c o n v e r t e d   i n to   a  

p r o d u c t   which  c o n t a i n s   l e s s   than  20  %w  C .  h y d r o c a r b o n s   a n d  

from  which  one  or  more  d i s t i l l a t e   f r a c t i o n s   and  a  heavy  f r a c t i o n  

are  s e p a r a t e d   and  c a t a l y t i c   h y d r o t r e a t m e n t   (HT)  in  which  an  a s -  

p h a l t e n e s - c o n t a i n i n g   feed  is  c o n v e r t e d   in to   a  p r o d u c t   having  a  

reduced  a s p h a l t e n e s   c o n t e n t   from  which  one  or  more  d i s t i l l a t e  

f r a c t i o n s   and  a  heavy  f r a c t i o n   are  s e p a r a t e d .  

During  t h i s   i n v e s t i g a t i o n   a  compar ison  was  made  between  t h e  

r e s u l t s   t h a t   can  be  o b t a i n e d   when  a  d e a s p h a l t e d   o i l   and  p o s s i b l y   a  

hydroca rbon   o i l   d i s t i l l a t e   having  a  given  b o i l i n g   range  as  wel l   a s  

a  heavy  b y - p r o d u c t   are  produced  s t a r t i n g   from  equal   q u a n t i t i e s   o f  



an  a s p h a l t e n e s - c o n t a i n i n g   hyd roca rbon   m i x t u r e   by  us ing   a)  DA  o n l y ,  

b)  DA  in  combina t i on   wi th   TC,  c)  DA  in  c o m b i n a t i o n   wi th   HT  and  d) 

DA  in  c o m b i n a t i o n   wi th   both   TC  and  HT,  the  c o n d i t i o n s   of  t h e  

v a r i o u s   t r e a t m e n t s   be ing   s i m i l a r   as  much  as  p o s s i b l e .   In  view  o f  

q u a n t i t y   and  q u a l i t y   of  the  d e a s p h a l t e d   o i l   and  the  h y d r o c a r b o n  

o i l   d i s t i l l a t e   to  be  o b t a i n e d   in  each  of  the  p r o c e d u r e s   and  t h e  

q u a l i t y   of  the  heavy  b y - p r o d u c t ,   the  v a r i o u s   p r o c e d u r e s   may  b e  

a r r a n g e d   as  f o l l o w s :  

Taking  i n to   accoun t   the  c o n s i d e r a b l e   d i f f e r e n c e   in  h y d r o -  

carbon  o i l   d i s t i l l a t e   y i e l d s   o b t a i n e d   a c c o r d i n g   to  p r o c e d u r e s   c) 

and  d)  and  the  no  more  than  minor  d i f f e r e n c e s   in  q u a l i t y   b e t w e e n  

the  h y d r o c a r b o n   o i l   d i s t i l l a t e s   and  between  the  heavy  b y - p r o d u c t s  

o b t a i n e d   a c c o r d i n g   to  p r o c e d u r e s   c)  and  d)  a  p r o c e d u r e   in  which  a  

c o m b i n a t i o n   is  used  of  a  DA  t r e a t m e n t ,   a  TC  t r e a t m e n t   and  a  HT,  i s  

much  p r e f e r r e d .  

As  r e g a r d s   the  o rde r   in  which  the  t h r e e   t r e a t m e n t s   a r e  

c a r r i e d   out ,   a  number  of  embodiments  may  be  c o n s i d e r e d .   Each  o f  

the  embodiments  may  be  p l a c e d   in  one  of  the  two  f o l l o w i n g   c l a s s e s .  

I.  The  a s p h a l t e n e s - c o n t a i n i n g   feed  is  f i r s t   s u b j e c t e d   to  a  HT  o r  

a  DA  t r e a t m e n t   and  the  heavy  f r a c t i o n   or  a s p h a l t i c   b i t u m e n  

s e p a r a t e d   from  the  r e s p e c t i v e   p r o d u c t s   o b t a i n e d   is  s u b j e c t e d  

to  a  c o m b i n a t i o n   of  a  DA  t r e a t m e n t   and  a  TC  t r e a t m e n t   or  a  

c o m b i n a t i o n   of  a  TC  t r e a t m e n t   and  a  HT,  r e s p e c t i v e l y .  

I I .   The  a s p h a l t e n e s - c o n t a i n i n g   feed  is  f i r s t   s u b j e c t e d   to  a  TC 

t r e a t m e n t   and  the  heavy  f r a c t i o n   s e p a r a t e d   from  the  p r o d u c t  

o b t a i n e d   is  s u b j e c t e d   to  a  c o m b i n a t i o n   of  a  DA  t r e a t m e n t   a n d  

a  HT. 

The  embodiments  b e l o n g i n g   to  c l a s s   II  c o n s t i t u t e   the  s u b j e c t  

m a t t e r   of  the  p r e s e n t   p a t e n t   a p p l i c a t i o n .   The  embodiments  b e -  

l ong ing   to  c l a s s   I  c o n s t i t u t e   the  s u b j e c t   m a t t e r   of  N e t h e r l a n d s  



P a t e n t   A p p l i c a t i o n   8201233.  

The  embodiments  to  which  the  p r e s e n t   p a t e n t   a p p l i c a t i o n  

r e l a t e s ,   may  be  s u b d i v i d e d   f u r t h e r   depending   on  whether   the  h e a v y  

f r a c t i o n   s e p a r a t e d   from  the  p r o d u c t   of  the  TC  t r e a t m e n t   is  used  a s  

feed  or  feed  component  for  the  HT  ( c l a s s   IIA)  or  as  feed  or  f e e d  

component  for  the  DA  t r e a t m e n t   ( c l a s s   I IB) .   In  the  embodiments  b e -  

long ing   to  c l a s s   IIA  the  heavy  f r a c t i o n   s e p a r a t e d   from  the  p r o d u c t  

of  the  HT  is  used  as  the  feed  for   the  DA  t r e a t m e n t .   In  the  e m b o d i -  

ments  b e l o n g i n g   to  c l a s s   IIB  the  a s p h a l t i c   bi tumen  f r a c t i o n   i s  

used  as  the  feed  for   the  HT  and  the  heavy  f r a c t i o n   s e p a r a t e d   f r o m  

the  p r o d u c t   of  the  HT  is  used  as  a  feed  component  for   the  TC 

t r e a t m e n t   and /o r   as  a  feed  component  for  the  DA  t r e a t m e n t .  

The  p r e s e n t   p a t e n t   a p p l i c a t i o n   t h e r e f o r e   r e l a t e s   to  a  p r o c e s s  
for   the  p r o d u c t i o n   of  d e a s p h a l t e d   o i l s   and  hydroca rbon   o i l   d i s t i l -  

l a t e s   from  a s p h a l t e n e s - c o n t a i n i n g   hyd roca rbon   m i x t u r e s ,   in  w h i c h  

an  a s p h a l t e n e s - c o n t a i n i n g   hydroca rbon   mix tu re   (s t ream  1)  i s  

s u b j e c t e d   to  a  the rmal   c r a c k i n g   t r e a t m e n t   (TC)  in  which  a  feed  i s  

c o n v e r t e d   i n to   a  p r o d u c t   which  c o n t a i n s   l e s s   than  20  %w  c  4  

h y d r o c a r b o n s   and  from  which  one  or  more  d i s t i l l a t e   f r a c t i o n s   and  a  

heavy  f r a c t i o n   ( s t ream  4)  are  s e p a r a t e d ,   in  which  s t ream  4  i s  

s u b j e c t e d   to  a  combina t ion   of  the  f o l l o w i n g   two  t r e a t m e n t s :   a  

c a t a l y t i c   hydro- t r ea tmen t   (HT)  in  which  an  a s p h a l t e n e s - c o n t a i n i n g  

feed  is  c o n v e r t e d   i n to   a  p r o d u c t   which  has  a  reduced   a s p h a l t e n e s  

c o n t e n t   and  from  which  one  or  more  d i s t i l l a t e   f r a c t i o n s   and  a  

heavy  f r a c t i o n   (s t ream  2)  are  s e p a r a t e d   and  a  s o l v e n t   d e a s p h a l t i n g  

t r e a t m e n t   (DA)  in  which  an  a s p h a l t e n e s - c o n t a i n i n g   feed  is  c o n -  

v e r t e d   in to   a  p roduc t   from  which  a  d e a s p h a l t e d   o i l   f r a c t i o n   and  a n  

a s p h a l t i c   bi tumen  f r a c t i o n   (s t ream  3)  are  s e p a r a t e d ,   and  in  w h i c h  

s t ream  4  is  used  e i t h e r  

1)  as  feed  or  feed  component  for   the  HT  with  s t ream  2  be ing   u s e d  

as  the  feed  for  the  DA  t r e a t m e n t ,   o r  

2)  as  feed  or  feed  component  for   the  DA  t r e a t m e n t   wi th   s t ream  3 

be ing   used  as  the  feed  for   the  HT  and  s t ream  2  as  a  feed  com- 

ponent   for   the  TC  t r e a t m e n t   and /o r   as  a  feed  component  for   t h e  

DA  t r e a t m e n t .  



In  the  p r o c e s s   a c c o r d i n g   to  the  i n v e n t i o n   the  feed  used  is  a n  

a s p h a l t e n e s - c o n t a i n i n g   h y d r o c a r b o n   m i x t u r e .   A  s u i t a b l e   p a r a m e t e r  

for   the  a s s e s s m e n t   of  the  a s p h a l t e n e s   c o n t e n t   of  a  h y d r o c a r b o n  

m i x t u r e   as  we l l   as  of  the  r e d u c t i o n   of  the  a s p h a l t e n e s   c o n t e n t  

which  appea r s   when  an  a s p h a l t e n e s - c o n t a i n i n g   hyd roca rbon   m i x t u r e  

is  s u b j e c t e d   to  a  HT,  is  the  Ramsbottom  Carbon  Tes t   va lue   (RCT). 

The  h i g h e r   the  a s p h a l t e n e s   c o n t e n t   of  the   hyd roca rbon   m i x t u r e ,   t h e  

h i g h e r   the  RCT.  P r e f e r a b l y ,   the  p r o c e s s   is  a p p l i e d   to  h y d r o c a r b o n  

m i x t u r e s   which  b o i l   s u b s t a n t i a l l y   above  350°C  and  more  than  35  %w 

of  which  b o i l s   above  520°C  and  which  have  an  RCT  h i g h e r   than  7 . 5  

%w.  Examples  of  such  h y d r o c a r b o n   m i x t u r e s   are  r e s i d u e s   o b t a i n e d   i n  

the  d i s t i l l a t i o n   of  crude  m i n e r a l   o i l s   and  a l so   heavy  h y d r o c a r b o n  

m i x t u r e s   o b t a i n e d   from  sha le   and  t a r   sands.   If   r e q u i r e d ,   t h e  

p r o c e s s   may  a l so   be  a p p l i e d   to  heavy  crude  m i n e r a l   o i l s ,   r e s i d u e s  

o b t a i n e d   in  the  d i s t i l l a t i o n   of  p r o d u c t s   formed  in  the  t h e r m a l  

c r a c k i n g   of  h y d r o c a r b o n   m i x t u r e s   and  a s p h a l t i c   b i tumen  o b t a i n e d   i n  

the  s o l v e n t   d e a s p h a l t i n g   of  a s p h a l t e n e s - c o n t a i n i n g   h y d r o c a r b o n  

m i x t u r e s .   The  p r o c e s s   a c c o r d i n g   to  the  i n v e n t i o n   can  very   s u i t a b l y  

be  a p p l i e d   to  r e s i d u e s   o b t a i n e d   in  the  vacuum  d i s t i l l a t i o n   o f  

a t m o s p h e r i c   d i s t i l l a t i o n   r e s i d u e s   from  crude  m i n e r a l   o i l s .   I f   a n  

a t m o s p h e r i c   d i s t i l l a t i o n   r e s i d u e   from  a  crude  m i n e r a l   o i l   i s  

a v a i l a b l e   as  feed  for   the  p r o c e s s   a c c o r d i n g   to  the  i n v e n t i o n ,   i t  

is  p r e f e r r e d   to  s e p a r a t e   a  vacuum  d i s t i l l a t e   t h e r e f r o m   by  vacuum 

d i s t i l l a t i o n   and  to  s u b j e c t   the  r e s u l t i n g   vacuum  r e s i d u e   to  the  TC 

t r e a t m e n t .   The  s e p a r a t e d   vacuum  d i s t i l l a t e   may  be  s u b j e c t e d   t o  

t he rma l   c r a c k i n g   or  to  c a t a l y t i c   c r a c k i n g   in  the  p r e s e n c e   or  i n  

the  absence   of  hydrogen  to  c o n v e r t   i t   i n t o   l i g h t   hyd roca rbon   o i l  

d i s t i l l a t e s .  

The  p r o c e s s   a c c o r d i n g   to  the  i n v e n t i o n   is  a  t h r e e - s t e p  

p r o c e s s   in  which  in  the  f i r s t   s t ep   an  a s p h a l t e n e s - c o n t a i n i n g   f e e d  

( s t ream  1)  is  s u b j e c t e d   to  a  TC  t r e a t m e n t   for   the  p r o d u c t i o n   of  a  

p r o d u c t   which  c o n t a i n s   l e s s   than  20  %w  C 4 -  h y d r o c a r b o n s   a n d  

from  which  one  or  more  d i s t i l l a t e   f r a c t i o n s   and  a  heavy  f r a c t i o n  



(s t ream  4)  are  s e p a r a t e d .   In  the  second  and  t h i r d   s t eps   of  t h e  

p r o c e s s   s t ream  4  is  s u b j e c t e d   to  a  combina t ion   of  a  DA  t r e a t m e n t  

and  a  HT.  The  d i s t i l l a t e   f r a c t i o n s   s e p a r a t e d   from  the  p r o d u c t   o f  

the  TC  t r e a t m e n t   may  be  a t m o s p h e r i c   d i s t i l l a t e s   only ,   but   p r e -  

f e r a b l y   a  vacuum  d i s t i l l a t e   should  be  s e p a r a t e d   from  the  p roduc t   a s  

we l l .   This  vacuum  d i s t i l l a t e   may  be  c o n v e r t e d   i n to   l i g h t   h y d r o -  

carbon  o i l   d i s t i l l a t e s   in  the  ways  i n d i c a t e d   h e r e i n b e f o r e .   The  TC 

t r e a t m e n t   is  p r e f e r a b l y   c a r r i e d   out  at  a  t e m p e r a t u r e   of  f r o m  

400-525°C  and  a  space  v e l o c i t y   of  from  0 .01-5  kg  f r e s h   feed  p e r  
l i t r e   c r a c k i n g   r e a c t o r   volume  per  m i n u t e .  

In  the  p r o c e s s   a c c o r d i n g   to  the  i n v e n t i o n   the  second  or  t h i r d  

s tep   used  is  a  HT  in  which  an  a s p h a l t e n e s - c o n t a i n i n g   feed  i s  

c o n v e r t e d   i n to   a  p r o d u c t   which  has  a  reduced  a s p h a l t e n e s   c o n t e n t  

and  from  which  one  or  more  d i s t i l l a t e   f r a c t i o n s   and  a  h e a v y  

f r a c t i o n   (s t ream  2)  are  s e p a r a t e d .  

A s p h a l t e n e s - c o n t a i n i n g   hydroca rbon   m i x t u r e s   u s u a l l y   i n c l u d e   a  

c o n s i d e r a b l e   p e r c e n t a g e   of  m e t a l s ,   p a r t i c u l a r l y   vanadium  a n d  

n i c k e l .   When  such  hydroca rbon   m i x t u r e s   are  s u b j e c t e d   to  a  c a t a -  

l y t i c   t r e a t m e n t ,   for  i n s t a n c e   a  HT  for   the  r e d u c t i o n   of  t h e  

a s p h a l t e n e s   c o n t e n t   as  is  the  case  in  the  p r o c e s s   a c c o r d i n g   to  t h e  

i n v e n t i o n ,   t hese   me ta l s   are  d e p o s i t e d   on  the  c a t a l y s t   used  i n  

the  HT  and  thus  s h o r t e n   i t s   e f f e c t i v e   l i f e .   In  view  of  t h i s ,   a s -  

p h a l t e n e s - c o n t a i n i n g   hyd roca rbon   m i x t u r e s   having  a  vanadium  + 

n i c k e l   c o n t e n t   of  more  than  50  p a r t s   per  m i l l i o n   by  weight   (pprw) 

should  p r e f e r a b l y   be  s u b j e c t e d   to  a  d e m e t a l l i z a t i o n   t r e a t m e n t  

b e f o r e   they  are  c o n t a c t e d   wi th   the  c a t a l y s t   used  in  the  HT.  T h i s  

d e m e t a l l i z a t i o n   may  very  s u i t a b l y   be  c a r r i e d   out  by  c o n t a c t i n g   t h e  

a s p h a l t e n e s - c o n t a i n i n g   hyd roca rbon   m i x t u r e ,   in  the  p r e s e n c e   o f  

hydrogen,   with  a  c a t a l y s t   c o n s i s t i n g   more  than  80  %w  of  s i l i c a .  

Both  c a t a l y s t s   c o n s i s t i n g   e n t i r e l y   of  s i l i c a   and  c a t a l y s t s   c o n -  

t a i n i n g   one  or  more  me ta l s   having  h y d r o g e n a t i n g   a c t i v i t y  -   i n  

p a r t i c u l a r   a  c o m b i n a t i o n   of  n i c k e l   and  vanad ium -   emplaced  on  a  

c a r r i e r   s u b s t a n t i a l l y   c o n s i s t i n g   of  s i l i c a ,   are  s u i t a b l e   for   t h e  

purpose .   When  in  the  p r o c e s s   a c c o r d i n g   to  the  i n v e n t i o n   an  a s -  

p h a l t e n e s - c o n t a i n i n g   feed  is  s u b j e c t e d   t o  a   c a t a l y t i c   d e m a t a l -  



l i z a t i o n   t r e a t m e n t   in  the  p r e s e n c e   of  hydrogen ,   t h i s   d e m e t a l -  

l i z a t i o n   may  be  c a r r i e d   out  in  a  s e p a r a t e   r e a c t o r .   Since  t h e  

c a t a l y t i c   d e m e t a l l i z a t i o n   and  the  HT  for   the  r e d u c t i o n   of  t h e  

a s p h a l t e n e s   c o n t e n t   can  be  c a r r i e d   out  under  the  same  c o n d i t i o n s ,  

the  two  p r o c e s s e s   may  very  s u i t a b l y   be  c a r r i e d   out  in  the  same 

r e a c t o r   c o n t a i n i n g   a  bed  of  the  d e m e t a l l i z a t i o n   c a t a l y s t   and  a  b e d  

of  the  c a t a l y s t   used  in  the  HT,  s u c c e s s i v e l y .  

S u i t a b l e   c a t a l y s t s   for   c a r r y i n g   out  the  HT  are  those   c o n -  

t a i n i n g   at   l e a s t   one  meta l   chosen  from  the  group  formed  by  n i c k e l  

and  c o b a l t   and  in  a d d i t i o n   at   l e a s t   one  metal   chosen  from  t h e  

group  formed  by  molybdenum  and  t u n g s t e n   on  a  c a r r i e r ,   w h i c h  

c a r r i e r   c o n s i s t s   more  than  40  %w  of  a lumina .   C a t a l y s t s   v e r y  
s u i t a b l e   for   use  in  the  HT  are  those   c o m p r i s i n g   the  meta l   c o m b i -  

n a t i o n s   n i cke l /mo lybdenum  or  coba l t /mo lybdenum  on  a lumina  as  t h e  

c a r r i e r .   The  HT  is  p r e f e r a b l y   c a r r i e d   out  at   a  t e m p e r a t u r e   of  f r o m  

300-500°C  and  in  p a r t i c u l a r   of  from  350-450°C,  a  p r e s s u r e   of  f r o m  

50-300  bar   and  in  p a r t i c u l a r   of  from  75-200  bar ,   a  space  v e l o c i t y  

of  from  0 .02-10  g . g - 1 . h - 1   and  in  p a r t i c u l a r   of  from  0 . 1 - 2  
g . g - 1 . h - 1   and  a  H2/ feed   r a t i o   of  from  100-5000  N l .kg -1   a n d  

in  p a r t i c u l a r   of  from  500-2000  N l . k g - 1 .   The  c o n d i t i o n s   used  in  a  

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

to  be  c a r r i e d   out  i f   r e q u i r e d ,   are  s u b j e c t   to  the  same  p r e f e r e n c e  

as  those   for   the  HT  for   the  r e d u c t i o n   of  the  a s p h a l t e n e s   c o n t e n t  

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

The  HT  is  p r e f e r a b l y   c a r r i e d   out  in  such  a  way  t h a t   i t   y i e l d s  

a  p r o d u c t ,   the  C 5 +  f r a c t i o n   of  which  meets  the  f o l l o w i n g  

r e q u i r e m e n t s :  

a)  the  RCT  of  the  C5+  f r a c t i o n   amounts  to  20-70%  of  the  RCT  o f  

the  feed ,   a n d  

b)  the  d i f f e r e n c e   between  the  p e r c e n t a g e s   by  we igh t   of  h y d r o -  

carbons   b o i l i n g   below  350°C  p r e s e n t   in  the  C5+  f r a c t i o n   a n d  

in  the  feed  is  a t   most  40 .  

I t   should   be  noted   t h a t   in  the  c a t a l y t i c   d e m e t a l l i z a t i o n   t h e  

r e d u c t i o n   of  the  meta l   c o n t e n t   is  accompanied  by  some  r e d u c t i o n   o f  



the  RCT  and  sane  f o rma t ion   of  C5 -350°C  p r o d u c t .   A  s i m i l a r   phenomenon 

occurs   in  the  HT,  in  which  the  r e d u c t i o n   of  the  RCT  and  f o r m a t i o n  

of  C5-3500C  p r o d u c t   are  accompanied  by  some  r e d u c t i o n   of  t h e  

metal   c o n t e n t .   The  r e q u i r e m e n t s   ment ioned   under  a)  and  b)  r e f e r   t o  

the  t o t a l   RCT  r e d u c t i o n   and  the  t o t a l   f o r m a t i o n   of  C5-350°C 
p r o d u c t   (viz.  i n c l u d i n g   those   o c c u r r i n g   in  a  c a t a l y t i c   d e m e t a l -  

l i z a t i o n   t r e a t m e n t   t h a t   may  be  c a r r i e d   o u t ) .  

The  HT  y i e l d s   a  p r o d u c t   having  a  reduced  a s p h a l t e n e s   c o n t e n t   f rom 

which  one  or  more  d i s t i l l a t e   f r a c t i o n s   and  a  heavy  f r a c t i o n  

(s t ream  2)  are  s e p a r a t e d .   The  d i s t i l l a t e   f r a c t i o n s   s e p a r a t e d   f r o m  

the  p r o d u c t   may  be  a t m o s p h e r i c   d i s t i l l a t e s   only ,   but   i t   is  p r e -  
f e r r e d   to  s e p a r a t e   a  vacuum  d i s t i l l a t e   from  the  p r o d u c t   as  w e l l .  

This  vacuum  d i s t i l l a t e   may  be  c o n v e r t e d   i n to   l i g h t   hyd roca rbon   o i l  

d i s t i l l a t e s   in  the  ways  s t a t e d   h e r e i n b e f o r e .  

In  the  p roce s s   a c c o r d i n g   to  the  i n v e n t i o n   the  second  or  t h i r d  

s tep   used  is  a  DA  t r e a t m e n t   in  which  an  a s p h a l t e n e s - c o n t a i n i n g  

feed  is  c o n v e r t e d   i n to   a  p r o d u c t   from  which  a  d e a s p h a l t e d   o i l   a n d  

an  a s p h a l t i c   bi tumen  (s t ream  3)  are  s e p a r a t e d .   S u i t a b l e   s o l v e n t s  

for   c a r r y i n g   out  the  DA  t r e a t m e n t   are  p a r a f f i n i c   h y d r o c a r b o n s  

having   3-6  carbon  atoms  per  mo lecu le ,   such  as  n - b u t a n e   and  m i x -  

t u r e s   t h e r e o f ,   such  as  m i x t u r e s   of  propane  and  n -bu t ane   a n d  

m i x t u r e s   of  n - b u t a n e   and  n - p e n t a n e .   S u i t a b l e   s o l v e n t / o i l   w e i g h t  

r a t i o s   l i e   between  7:1  and  1:1  and  in  p a r t i c u l a r   between  4:1  and  

1:1.  The  DA  t r e a t m e n t   is  p r e f e r a b l y   c a r r i e d   o u t - a t   a  p r e s s u r e   i n  

the  range  of  between  20  and  100  bar .   When  n - b u t a n e   is  used  as  the  s o l -  

ven t ,   the  d e a s p h a l t i n g   is  p r e f e r a b l y   c a r r i e d   out  at  a  p r e s s u r e   o f  

from  35-45  bar  and  a  t e m p e r a t u r e   of  from  100-150°C.  

As  noted  h e r e i n b e f o r e ,   a  s u b d i v i s i o n   of  the  embod imen t s  

b e l o n g i n g   to  c l a s s   I I ,   to  which  the  p r e s e n t   p a t e n t   a p p l i c a t i o n  

r e l a t e s ,   may  be  made  depending   on  whether   s t ream  4  is  used  as  f e e d  

or  feed  component  for   the  HT  ( c l a s s   IIA)  or  as  feed  or  f e e d  

component  for  the  DA  t r e a t m e n t   ( c l a s s   I IB) .   In  the  embod imen t s  

b e l o n g i n g   to  c l a s s   IIA  s t ream  2  is  used  as  the  feed  for  t h e  



DA  t r e a t m e n t .   In  the  embodiments  b e l o n g i n g   to  c l a s s   IIB  s t ream  3 

is   used  as  the  feed  for   the  HT  and  s t ream  2  is  used  as  a  f e e d  

component  for   the  TC  t r e a t m e n t   and /o r   as  a  feed  component  for   t h e  

DA  t r e a t m e n t .  

The  v a r i o u s   embodiments  b e l o n g i n g   to  c l a s s   IIA  are  r e p r e -  

s en ted   s c h e m a t i c a l l y   in  F igu re   I.  The  v a r i o u s   s t r e ams ,   f r a c t i o n s  

and  r e a c t i o n   zones  are  i n d i c a t e d   by  t h r e e   d i g i t   numbers,   the  f i r s t  

of  which  r e f e r s   to  the  F igu re   conce rned .   The  vacuum  r e s i d u e   ( 3 0 2 ) ,  

for   i n s t a n c e ,   r e f e r s   to  vacuum  r e s i d u e   2  in  the  c o n t e x t   of  F i g u r e  

I I I .   Accord ing   to  F igu re   I  the  p r o c e s s   is  c a r r i e d   out  in  an  a p -  

p a r a t u s   c o m p r i s i n g   a  TC  zone  (105),  a  HT  zone  (106)  and  a  DA  z o n e  

(107),  s u c c e s s i v e l y .   An  a s p h a l t e n e s - c o n t a i n i n g   hyd roca rbon   m i x t u r e  

(101)  is  s u b j e c t e d   to  a  TC  t r e a t m e n t   and  the  c r acked   p r o d u c t   i s  

s e p a r a t e d   i n to   one  or  more  d i s t i l l a t e   f r a c t i o n s   (108)  and  a  r e s i -  

dual   f r a c t i o n   (104).  Stream  4  is  s u b j e c t e d   to  a  HT  and  the  h y d r o -  

t r e a t e d   p r o d u c t   is  s e p a r a t e d   i n to   one  or  more  d i s t i l l a t e   f r a c t i o n s  

(109)  and  a  r e s i d u a l   f r a c t i o n   (102).  Stream  2  is  s u b j e c t e d   to  a  DA 

t r e a t m e n t   and  the  p r o d u c t   is  s e p a r a t e d   i n to   a  d e a s p h a l t e d   o i l  

(110)  and  an  a s p h a l t i c   b i tumen  (103).  In  a d d i t i o n   to  t h i s   e m b o d i -  

ment( I IA1)  ,   in  which  s t ream  103  is  s u b j e c t e d   to  no  f u r t h e r   t r e a t -  

ment,  F i g u r e   I  i n c l u d e s   the  f o l l o w i n g   t h r e e   e m b o d i m e n t s :  

IIA2  The  use  of  at  l e a s t   p a r t   of  s t ream  103  as  a  feed  componen t  

for   the  TC  t r e a t m e n t .  

IIA3  The  use  of  at   l e a s t   p a r t   of  s t r eam  103  as  a  feed  componen t  

for   the  HT. 

IIA4  The  use  of  p a r t   of  s t r eam  103  as  a  feed  component  for   t h e  

TC  t r e a t m e n t   and  as  a  feed  component  for   the  HT. 



The  v a r i o u s   embodiments  b e l o n g i n g   to  c l a s s   IIB  are  r e p r e -  
s en ted   s c h e m a t i c a l l y   in  F igure   I I .   Accord ing   to  t h i s   F igure   t h e  

p r o c e s s   is  c a r r i e d   out  in  an  a p p a r a t u s   compr i s ing   a  TC  zone  ( 2 0 5 ) ,  

a  DA  zone  (206)  and  a  HT  zone  (207),  s u c c e s s i v e l y .   An  a s p h a l t e n e s -  

c o n t a i n i n g   hydroca rbon   mix tu re   (201)  is  s u b j e c t e d   to  a  TC  t r e a t -  

ment  and  the  c racked   p r o d u c t   is  s e p a r a t e d   i n to   one  or  more  d i s -  

t i l l a t e   f r a c t i o n s   (208)  and  a  r e s i d u a l   f r a c t i o n   (204).  Stream  204 

is  s u b j e c t e d   to  a  DA  t r e a t m e n t   and  the  p r o d u c t   is  s e p a r a t e d   in to   a  

d e a s p h a l t e d   o i l   (209)  and  an  a s p h a l t i c   bi tumen  (203).  Stream  203 

is  s u b j e c t e d   to  a  HT  and  the  h y d r o t r e a t e d   p r o d u c t   is  s e p a r a t e d  

i n to   one  or  more  d i s t i l l a t e   f r a c t i o n s   (210)  and  a  r e s i d u a l   f r a c -  

t i o n   (202).  Stream  202  is  used  e i t h e r   as  a  feed  component  for   t h e  

TC  t r e a t m e n t   (embodiment  IIB1)  or  as  a  feed  component  for  the  DA 

t r e a t m e n t   (embodiment  IIB2)  or  as  a  feed  component  both  for   the  TC 

t r e a t m e n t   and  for  the  DA  t r e a t m e n t   (embodiment  I I B 3 ) .  

In  the  embodiments  aiming  at  the  c c m p l e t e s t   p o s s i b l e   c o n -  
v e r s i o n   of  s t ream  (.01)  i n to   d e a s p h a l t e d   o i l   and  hydroca rbon   o i l  

d i s t i l l a t e s ,   what  is  c a l l e d   a  "b leed   s t ream"  should  p r e f e r a b l y   b e  

s e p a r a t e d   from  one  of  the  heavy  s t reams  of  the  p r o c e s s .   In  t h a t  

way  the  b u i l d - u p   dur ing   the  p r o c e s s   of  u n d e s i r a b l y   heavy  c o n p o -  
nents   can  be  o b v i a t e d .  

Two  flow  d iagrams  for  the  p r e p a r a t i o n   of  d e a s p h a l t e d   o i l   and  

hydroca rbon   o i l   d i s t i l l a t e s   from  a s p h a l t e n e s - c o n t a i n i n g   h y d r o -  

carbon  m i x t u r e s   a c c o r d i n g   to  the  i n v e n t i o n   w i l l   h e r e i n a f t e r   b e  

e l u c i d a t e d   in  more  d e t a i l   with  the  aid  of  F i g u r e s   I I I   and  IV.  

Flow  d iagram  A  (based  on  embodiment  I IB2)  

See  F igure   I I I .  

The  p r o c e s s   is  c a r r i e d   out  in  an  a p p a r a t u s   compr i s i ng   a  TC  zone  

composed  of  a  t he rmal   c r a c k i n g   u n i t   (305),  an  a t m o s p h e r i c   d i s -  

t i l l a t i o n   u n i t   (306)  and  a  vacuum  d i s t i l l a t i o n   u n i t   (307),  s u c -  

c e s s i v e l y ,   a  HT  zone  composed  of  a  u n i t   for   c a t a l y t i c   h y d r o -  

t r e a t m e n t   (308),  a  second  a t m o s p h e r i c   d i s t i l l a t i o n   u n i t   (309)  a n d  

a  second  vacuum  d i s t i l l a t i o n   u n i t   (310)  and  a  DA  zone  (311).  An 



a s p h a l t e n e s - c o n t a i n i n g   hyd roca rbon   mix tu re   (301)  is  mixed  with  a n  

a s p h a l t i c   b i tumen  s t ream  (312)  and  the  m ix tu re   (313)  is  s u b j e c t e d  

to  t he rmal   c r a c k i n g .   The  c racked   p r o d u c t   (314)  is  s e p a r a t e d   by  

a t m o s p h e r i c   d i s t i l l a t i o n   i n to   a  gas  f r a c t i o n   (315),  an  a t m o s p h e r i c  

d i s t i l l a t e   (316)  and  an  a t m o s p h e r i c   r e s i d u e   (317).  The  a t m o s p h e r i c  

r e s i d u e   (317)  is  s e p a r a t e d   by  vacuum  d i s t i l l a t i o n   i n to   a  vacuum 

d i s t i l l a t e   (318)  and  a  vacuum  r e s i d u e   (304).  The  vacuum  r e s i d u e  

(304)  is  s u b j e c t e d   t o g e t h e r   wi th   hydrogen  (319)  to  c a t a l y t i c  

h y d r o t r e a t m e n t .   The  h y d r o t r e a t e d   p r o d u c t   (320)  is  s e p a r a t e d   b y  

a t m o s p h e r i c   d i s t i l l a t i o n   i n to   a  gas  f r a c t i o n   (321),  an  a t m o s p h e r i c  

d i s t i l l a t e   (322)  and  an  a t m o s p h e r i c   r e s i d u e   (323).  The  a t m o s p h e r i c  
r e s i d u e   (323)  is  s e p a r a t e d   by  vacuum  d i s t i l l a t i o n   in to   a  vacuum 

d i s t i l l a t e   (324)  and  a  vacuum  r e s i d u e   (302).  The  vacuum  r e s i d u e  

(302)  is  s e p a r a t e d   by  s o l v e n t   d e a s p h a l t i n g   i n to   a  d e a s p h a l t e d   o i l  

(325)  and  an  a s p h a l t i c   b i tumen  (303).  The  a s p h a l t i c   bi tumen  (303) 

is  d i v i d e d   i n to   two  p o r t i o n s   (312)  and  ( 3 2 6 ) .  

Flow  d iagram B  (based  on  embodiment  I IB1)  

See  F igu re   IV.  

The  p r o c e s s   is  c a r r i e d   out  in  an  a p p a r a t u s   compr i s i ng   a  TC  zone  

composed  of  a  t he rmal   c r a c k i n g   u n i t   (405),  an  a t m o s p h e r i c   d i s -  

t i l l a t i o n   u n i t   (406)  and  a  vacuum  d i s t i l l a t i o n   u n i t   (407),  s u c -  

c e s s i v e l y ,   a  DA  zone  (408)  and  a  HT  zone  composed  of  a  u n i t  

for   c a t a l y t i c   h y d r o t r e a t m e n t   (409),  a  second  a t m o s p h e r i c   d i s -  

t i l l a t i o n   u n i t   (410)  and  a  second  vacuum  d i s t i l l a t i o n   u n i t   ( 4 1 1 ) .  

An  a s p h a l t e n e s - c o n t a i n i n g   hyd roca rbon   mix tu re   (401)  is  mixed  w i t h  

a  vacuum  r e s i d u e   (402)  and  the  m ix tu re   (412)  is  s u b j e c t e d   t o  

the rmal   c r a c k i n g .   The  c racked   p r o d u c t   (413)  is  s e p a r a t e d   b y  

a t m o s p h e r i c   d i s t i l l a t i o n   i n to   a  gas  f r a c t i o n   (414),  an  a t m o s p h e r i c  
d i s t i l l a t e   (415)  and  an  a t m o s p h e r i c   r e s i d u e   (416).  The  a t m o s p h e r i c  

r e s i d u e   (416)  is  s e p a r a t e d   by  vacuum  d i s t i l l a t i o n   i n to   a  vacuum 



d i s t i l l a t e   (417)  and  a  vacuum  r e s i d u e   (418).  The  vacuum  r e s i d u e  

(418)  is  s e p a r a t e d   by  s o l v e n t   d e a s p h a l t i n g   i n to   a  d e a s p h a l t e d   o i l  

(419)  and  an  a s p h a l t i c   bi tumen  (403).  The  a s p h a l t i c   bi tumen  (403) 

is  d i v i d e d   in to   two  p o r t i o n s   (420)  and  (421).  P o r t i o n   (421)  i s  

s u b j e c t e d   t o g e t h e r   with  hydrogen  (422)  to  c a t a l y t i c   h y d r o t r e a t -  

ment.  The  h y d r o t r e a t e d   p r o d u c t   (423)  is  s e p a r a t e d   by  a t m o s p h e r i c  

d i s t i l l a t i o n   in to   a  gas  f r a c t i o n   (424),  an  a t m o s p h e r i c   d i s t i l l a t e  

(425)  and  an  a t m o s p h e r i c   r e s i d u e   (426).  The  a t m o s p h e r i c   r e s i d u e  

(426)  is  s e p a r a t e d   by  vacuum  d i s t i l l a t i o n   in to   a  vacuum  d i s t i l l a t e  

(427)  and  a  vacuum  r e s i d u e   ( 4 0 2 ) .  

The  p r e s e n t   p a t e n t   a p p l i c a t i o n   a l so   i n c l u d e s   a p p a r a t u s e s   f o r  

c a r r y i n g   out  the  p r o c e s s   a c c o r d i n g   to  the  i n v e n t i o n ,   which  c o r -  

respond  s u b s t a n t i a l l y   with  those   r e p r e s e n t e d   s c h e m a t i c a l l y   b y  

F i g u r e s   I -  I V .  

The  i n v e n t i o n   is  now  e l u c i d a t e d   with  the  aid  of  the  f o l l o w i n g  

E x a m p l e s .  

In  the  p r o c e s s   a c c o r d i n g   to  the  i n v e n t i o n   two  a s p h a l t e n e s -  

c o n t a i n i n g   hyd roca rbon   m i x t u r e s   o b t a i n e d   as  r e s i d u e s   in  the  vacuum 

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

m i n e r a l   o i l s   were  used  as  the  s t a r t i n g   m a t e r i a l .   The  vacuum 

r e s i d u e s   both  b o i l e d   s u b s t a n t i a l l y   above  520°C  and  they  had  RCT's  

of  18.2  and  12.3  %w.  The  p roce s s   a c c o r d i n g   to  the  i n v e n t i o n   was  

c a r r i e d   out  a c c o r d i n g   to  flow  d iagrams  A  and  B.  The  c o n d i t i o n s  

used  in  the  v a r i o u s   zones  were  the  f o l l o w i n g .  

In  both  the  flow  diagrams  the  u n i t s   for   c a t a l y t i c   h y d r o t r e a t -  

ment  c o n s i s t e d   of  two  r e a c t o r s ,   the  f i r s t   of  which  was  f i l l e d   w i t h  

a  Ni /V/Si02   c a t a l y s t   c o n t a i n i n g   0.5  p a r t s   by  we igh t   (pbw)  n i c k e l  

and  2.0  pbw  vanadium  per  100  pbw  s i l i c a   and  the  second  of  w h i c h  

was  f i l l e d   with  a  Co/Mo/Al2O3  c a t a l y s t   c o n t a i n i n g   4  pbw  c o b a l t  

and  12  pbw  molybdenum  per  100  pbw  a lumina.   The  c a t a l y s t s   were  u s e d  

in  a  1:4  volume  r a t i o .   The  c a t a l y t i c   h y d r o t r e a t m e n t   was  c a r r i e d  

out  at   a  hydrogen  p r e s s u r e   of  150  bar ,   a  space  v e l o c i t y   (measu red  



over  the  two  r e a c t o r s )   of  0.5  kg  feed  per  l i t r e   c a t a l y s t   per  h o u r ,  

a  H2/ feed   r a t i o   of  1000  N1  per  kg  and  an  average   t e m p e r a t u r e   o f  

410°C  in  the  f i r s t   r e a c t o r   and  of  385°C  in  the  second  r e a c t o r .  

In  both  the  flow  d iagrams  the  DA  t r e a t m e n t   was  c a r r i e d   o u t  

us ing   n - b u t a n e   as  the  s o l v e n t ,   at   a  t e m p e r a t u r e   of  115°C,  a  

p r e s s u r e   of  40  bar  and  a  s o l v e n t / o i l   we igh t   r a t i o   of  3 : 1 .  

In  both   the  flow  d iagrams  the  TC  t r e a t m e n t   was  c a r r i e d   out  i n  

a  c r a c k i n g   c o i l   at   a  p r e s s u r e   of  10  bar ,   a  space  v e l o c i t y   of  0 . 4  

kg  f r e s h   feed  per  l i t r e   c r a c k i n g   c o i l   volume  per  minute  and  a  

t e m p e r a t u r e   of  485°C  ( t e m p e r a t u r e   measured  at  the  o u t l e t   of  t h e  

c r a c k i n g   c o i l ) .  

Example  1 

This  Example  was  c a r r i e d   out  a c c o r d i n g   to  flow  d iagram  A  a s  

r e p r e s e n t e d   by  F igure   I I I .  

100  pbw  vacuum  r e s i d u e   (301)  having   an  RCT  of  18.2  %w  y i e l d e d  

the  v a r i o u s   s t r eams   in  the  f o l l o w i n g   q u a n t i t i e s :  

Example  2 

This  Example  was  c a r r i e d   out  a c c o r d i n g   to  flow  diagram  B  a s  

r e p r e s e n t e d   by  F igu re   IV.  

100  pbw  vacuum  r e s i d u e   (401)  having   an  RCT  of  1203  %w  y i e l d e d  



the  v a r i o u s   s t reams   in  the  f o l l o w i n g   q u a n t i t i e s :  



1.  A  p r o c e s s   for   the  p r o d u c t i o n   of  d e a s p h a l t e d   o i l s   and  h y d r o -  

carbon  o i l   d i s t i l l a t e s   from  a s p h a l t e n e s - c o n t a i n i n g   h y d r o c a r b o n  

m i x t u r e s ,   c h a r a c t e r i z e d   in  t h a t   an  a s p h a l t e n e s - c o n t a i n i n g   h y d r o -  

carbon  m i x t u r e   ( s t ream  1)  is  s u b j e c t e d   to  a  t he rmal   c r a c k i n g  

t r e a t m e n t   (TC)  in  which  a  feed  is  c o n v e r t e d   in to   a  p r o d u c t   w h i c h  

c o n t a i n s   l e s s   than  20  %w  C 4   h y d r o c a r b o n s   and  from  which  o n e  

or  more  d i s t i l l a t e   f r a c t i o n   and  a  heavy  f r a c t i o n   ( s t ream  4)  a r e  

s e p a r a t e d ,   t h a t   s t ream  4  is  s u b j e c t e d   to  a  combina t i on   of  t h e  

f o l l o w i n g   two  t r e a t m e n t s :   a  c a t a l y t i c   h y d r o t r e a t m e n t   (HT)  in  w h i c h  

an  a s p h a l t e n e s - c o n t a i n i n g   feed  is  c o n v e r t e d   i n to   a  p r o d u c t   w h i c h  

has  a  r educed   a s p h a l t e n e s   c o n t e n t   and  from  which  one  or  more  

d i s t i l l a t e   f r a c t i o n s   and  a  heavy  f r a c t i o n   (s t ream  2)  are  s e p a r a t e d  

and  a  s o l v e n t   d e a s p h a l t i n g   t r e a t m e n t   (DA)  in  which  an  a s p h a l t e n e s -  

c o n t a i n i n g   feed  is  c o n v e r t e d   i n to   a  p r o d u c t   from  which  a  d e a s -  

p h a l t e d   o i l   f r a c t i o n   and  an  a s p h a l t i c   b i tumen  f r a c t i o n   (s t ream  3) 

are  s e p a r a t e d ,   and  t h a t   s t ream  4  is  used  e i t h e r  

1)  as  feed  or  feed  component  for   the  HT,  with  s t ream  2  be ing   u s e d  

as  the  feed  for   the  DA  t r e a t m e n t ,   o r  

2)  as  feed  or  feed  component  for   the  DA  t r e a t m e n t ,   with  s t ream  3 

be ing   used  as  the  feed  for   the  HT  and  s t ream  2  as  a  f e e d  

component  for   the  TC  t r e a t m e n t   and /o r   as  a  feed  component  f o r  

the  DA  t r e a t m e n t .  

2.  A  p r o c e s s   as  c la imed  in  c la im  1,  c h a r a c t e r i z e d   in  t h a t   s t r e a m  

4  is  used  as  feed  or  feed  component  for   the  HT  and  t h a t   at   l e a s t  

p a r t   of  s t ream  3  is  used  as  a  feed  component  for   the  TC  t r e a t m e n t  

a n d / o r   as  a  feed  component  for   the  HT. 

3.  A  p r o c e s s   as  c la imed  in  c la im  1  or  2,  c h a r a c t e r i z e d   in  t h a t   a  

h y d r o c a r b o n   m i x t u r e   which  b o i l s   s u b s t a n t i a l l y   above  350°C  and  more  

than  35  %w  of  which  b o i l s   above  520°C  and  which  has  an  RCT  of  more  

than  7.5  %w,  such  as  a  r e s i d u e   o b t a i n e d   in  the  vacuum 



d i s t i l l a t i o n   of  an  a t m o s p h e r i c   d i s t i l l a t i o n   r e s i d u e   from  a  c r u d e  

m i n e r a l   o i l   is  used  as  s t ream  1 .  

4.  A  p r o c e s s   as  c la imed  in  any  one   of  c la ims   1-3,  c h a r a c t e r i z e d  

in  t h a t   one  or  more  vacuum  d i s t i l l a t e s   are  s e p a r a t e d   from  one  o r  

more  of  s t reams  1,  2  and  4 .  

5.  A  p roce s s   as  c la imed  in  any  one   of  c la ims   1-4,  c h a r a c t e r i z e d  

in  t h a t   the  c a t a l y s t   used  in  the  HT  for   the  r e d u c t i o n   of  t h e  

a s p h a l t e n e s   c o n t e n t   of  the  feed  is  a  c a t a l y s t   which  compr i ses   a t  

l e a s t   one  metal   chosen  from  the  group  formed  by  n i c k e l   and  c o b a l t  

and  in  a d d i t i o n   at   l e a s t   one  metal   chosen  from  the  group  formed  b y  

molybdenum  and  t u n g s t e n   s u p p o r t e d   on  a  c a r r i e r ,   which  c a r r i e r  

c o n s i s t s   more  than  40  %w  of  a l u m i n a .  

6.  A  p roce s s   as  c la imed  in  any one  of  c la ims   1-5,  c h a r a c t e r i z e d  

in  t h a t   the  HT  is  c a r r i e d   out  at  a  t e m p e r a t u r e   of  from  350 -450°C ,  

a  p r e s s u r e   of  from  75-200  ba r ,   a  space  v e l o c i t y   of  from  0 . 1 -  2  

g . g   .h-1  and  a  H / f e e d   r a t i o   of  from  500-2000  N l . k g  .  

7.  A  p r o c e s s   as  c la imed  in  any one  of  c la ims   1-6,  c h a r a c t e r i z e d  

in  t h a t   the  HT  is  c a r r i e d   out  in  such  a  way  t h a t   i t   y i e l d s   a  p r o -  

duc t ,   the  C5+  f r a c t i o n   of  which  meets  the  f o l l o w i n g  

r e q u i r e m e n t s :   a)  the  RCT  of  the  C5+  f r a c t i o n   amounts  to  20-70% 

of  the  RCT  of  the  feed  a n d  

b)  the  d i f f e r e n c e   between  the  p e r c e n t a g e s   by  weight   of  h y d r o -  

carbons   b o i l i n g   above  350°C  p r e s e n t   in  the  C5+  f r a c t i o n   a n d  

in  the  feed  is  at   most  40 .  

8.  A  p r o c e s s   as  c la imed  in  any one  of  c la ims   1-7,  c h a r a c t e r i z e d  

in  t h a t   the  DA  t r e a t m e n t   is  c a r r i e d   out  us ing   n - b u t a n e   as  t h e  

s o l v e n t   at  a  p r e s s u r e   of  from  35-45  bar  and  a  t e m p e r a t u r e   of  100-  

150°C. 

9.  A  p roce s s   as  c la imed  in  any  one   of  c la ims   1-8,  c h a r a c t e r i z e d  

in  t h a t   the  TC  t r e a t m e n t   is  c a r r i e d   out  at  a  t e m p e r a t u r e   of  f r o m  

400-525°C  and  a  space  v e l o c i t y   of  from  0 .01-5  kg  f r e s h   feed  p e r  
l i t r e   c r a c k i n g   r e a c t o r   volume  per  m i n u t e .  

10.  A  p r o c e s s   for   the  p r o d u c t i o n   of  d e a s p h a l t e d   o i l s   and  h y d r o -  

carbon  o i l   d i s t i l l a t e s   from  a s p h a l t e n e s - c o n t a i n i n g   h y d r o c a r b o n  



m i x t u r e s ,   s u b s t a n t i a l l y   as  d e s c r i b e d   h e r e i n b e f o r e   and  in  p a r -  
t i c u l a r   wi th   r e f e r e n c e   to  the  E x a m p l e s .  

11.  D e a s p h a l t e d   o i l s   and  hyd roca rbon   o i l   d i s t i l l a t e s   w h e n e v e r  

p r e p a r e d   a c c o r d i n g   to  a  p r o c e s s   as  d e s c r i b e d   in  any  one   of  c l a i m s  

1 - 1 0 .  

12.  A p p a r a t u s e s   for   c a r r y i n g   out  the   p r o c e s s   as  c la imed  in  c l a i m  

10,  c h a r a c t e r i z e d   in  t h a t   t he se   a p p a r a t u s e s   c o r r e s p o n d   s u b s t a n -  

t i a l l y   wi th   t hose   r e p r e s e n t e d   s c h e m a t i c a l l y   in  F i g u r e s   I - I V .  
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