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54)  Process  for  the  catalytic  hydrodesulphurization  of  a  residual  fraction  of  a  hydrocarbon  oil. 

A  process  for  the  catalytic  hydrodesulphurization  of  a 
residual  fraction  of  a  hydrocarbon  oil  (1)  with  a  high  metal 
content  by  passing  a  blend  of  part  of  said  residual  fraction  (1) 
and  at  least  part  of  a  distillate  fraction  of  a  hydrocarbon  oil  (3) 
with  a  lower  metal  content  over  a  catalyst  (5)  in  the  presence 
of  hydrogen,  (4)  and  supplying  the  remainder  of the  residual 
fraction  (9)  to  the  catalyst  at  one  or  more  downstream  points 
(8,10,11). 



The  i n v e n t i o n   r e l a t e s   to  a  p rocess   for  the  c a t a -  

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

a  hydrocarbon   oi l   with  a  high  metal  c o n t e n t .  

When  r e f i n i n g   hydrocarbon   o i l s ,   such  as  m i n e r a l  

o i l s   and  in  p a r t i c u l a r   pe t ro l eum,   the  l i g h t   p r o d u c t s  

are  u s u a l l y   f i r s t   removed  by  d i s t i l l a t i o n   at  a t m o s -  

pher ic   p r e s s u r e ,   s u b s e q u e n t l y   h e a v i e r   f r a c t i o n s   a r e  

s e p a r a t e d   off  by  means  of  vacuum  d i s t i l l a t i o n   and  t h e  

remaining  r e s i d u e   (the  shor t   r e s i d u e )   is  d e a s p h a l t e d ,  

in  which  process   d e a s p h a l t e d   vacuum  r e s idue   of  a  

minera l   o i l   ( r e f e r r e d   t o  a s   DAO  below)  and  a s p h a l t   a r e  

o b t a i n e d .   The  heav ie r   f r a c t i o n s   ob ta ined   in  the  vacuum 

d i s t i l l a t i o n   (a lso   known  as  vacuum  d i s t i l l a t e   f r a c -  

t i ons )   and  the  r e s i d u a l   f r a c t i o n s ,   in  p a r t i c u l a r   DAO, 

can  be  used  i n t e r   a l i a   as  heavy  fuel   or  as  f e e d s t o c k  

for  c a t a l y t i c   c r ack ing .   In  order   to  d i s c h a r g e   t h e  

s m a l l e s t   p o s s i b l e   q u a n t i t y   of  su lphur   compounds  to  t h e  

atmosphere  in  the  combust ion  of  heavy  fue l ,   i t   i s  

neces sa ry   tha t   the  su lphur   con ten t   of  o i l s   to  be  u sed  

as  heavy  fuel   is  as  low  as  p o s s i b l e .   If   DAO  a n d / o r  

vacuum  d i s t i l l a t e   f r a c t i o n s   are  used  as  feed  for  a  

c a t a l y t i c   c rack ing   r e a c t i o n   the  metal  con ten t   and  t h e  

tendency  toward  coke  d e p o s i t i o n   of  the  feed  to  be  used  

must  be  as  low  as  p o s s i b l e   in  order   to  prevent   r a p i d  

d e a c t i v a t i o n   of  the  c rack ing   c a t a l y s t .  

In  order   to  meet  the  r e q u i r e m e n t s   la id   down 

r e g a r d i n g   su lphur   and  metal  c o n t e n t ,   both  vacuum 

d i s t i l l a t e   f r a c t i o n s   and  r e s i d u a l   f r a c t i o n s   (by  which 

are  meant  f r a c t i o n s   which  have  remained  behind  as  

r e s idue   in  vacuum  d i s t i l l a t i o n   or  have  been  o b t a i n e d  

from  such  r e s i d u e ,   for  example  shor t   r e s i d u e ,   DAO, 

a s p h a l t )   must  g e n e r a l l y   be  d e s u l p h u r i z e d ,   and  at  l e a s t  

par t   of  the  me ta l s ,   which  occur  in  a  l a r g e r   q u a n t i t y  



in  the  r e s i d u a l   f r a c t i o n s   than  in  the  vacuum  d i s t i l -  

l a t e   f r a c t i o n s ,   must  be  removed.  These  metals   c o n s i s t  

for  the  g r e a t e r   par t   of  n i c k e l   and  vanadium,  which  may 
be  p r e sen t   in  s u b s t a n t i a l   q u a n t i t i e s   in  h y d r o c a r b o n  

o i l s ,   such  as  minera l   o i l s .  

In  t h i s   a p p l i c a t i o n ,   by  a  "high  metal  con t en t "   i s  

meant  a  metal  con ten t   which  is  so  high  t ha t   the  u s u a l  

c a t a l y s t s   for  h y d r o d e s u l p h u r i z a t i o n   are  not  r e s i s t a n t  

t h e r e t o .  

The  c a t a l y s t s   u s u a l l y   used  for  c a t a l y t i c   d e s u l -  

p h u r i z a t i o n   are  not  r e s i s t a n t   to  q u a n t i t i e s   of  m e t a l  

in  the  feed  which  are  h igher   than  about  20  pa r t s   by 

w e i g h t   per  m i l l i o n   (ppm),  s ince   in  the  case  of  l a r g e r  

q u a n t i t i e s   of  metal  an  u n a c c e p t a b l e   p r e s s u r e   d r o p  

ac ross   the  c a t a l y s t   occurs  a f t e r   a  r e l a t i v e l y   s h o r t  

time.  For  t h i s   reason  a  r e s i d u a l   f r a c t i o n ,   for  example  

DAO,  having  a  metal  con ten t   which  is  s u b s t a n t i a l l y  

h igher   than  20  ppm  cannot  be  d e s u l p h u r i z e d   by  means  o f  

these   c a t a l y s t s   in  an  economica l ly   j u s t i f i e d   m a n n e r .  

The  metal  con t en t   of  the  r e s i d u a l   f r a c t i o n   can  be  so  

high  tha t   even  a f t e r   b l end ing   the  whole  q u a n t i t y   o f  

r e s i d u a l   f r a c t i o n   to  be  d e s u l p h u r i z e d   with  a v a i l a b l e  

vacuum  d i s t i l l a t e   f r a c t i o n s   (the  l a t t e r   f r a c t i o n s  

c o n t a i n i n g   only  small   q u a n t i t i e s   of  metal )   the  m e t a l  

c o n t e n t   of  the  blend  is  s t i l l   too  high  for  d e s u l p h u -  

r i z a t i o n   by  means  of  the  usual   c a t a l y s t s .   It   is  o f  

course   p o s s i b l e   to  d e m e t a l l i z e   the  r e s i d u a l   f r a c t i o n  

before   d e s u l p h u r i z a t i o n   by  means  of  a  s u i t a b l e   c a t a -  

l y s t ,   but  t h i s   r e q u i r e s   the  c o n s t r u c t i o n   and  o p e r a t i o n  

of  ex t r a   p l a n t s ,   which  is  u n a t t r a c t i v e   in  many  c a s e s .  

The  i n v e n t i o n   p rov ides   a  p rocess   by  which,  w i t h  

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

only  and  wi thou t   the  l i f e   of  the  d e s u l p h u r i z a t i o n  

c a t a l y s t   being  reduced  u n a c c e p t a b l y ,   i t   is  s t i l l  



p o s s i b l e   to  o b t a i n   p roduc t s   having  d e s i r e d   low  s u l p h u r  

and  low  metal  c o n t e n t s .  

The  i n v e n t i o n   t h e r e f o r e   r e l a t e s   to  a  p rocess   f o r  

the  c a t a l y t i c   h y d r o d e s u l p h u r i z a t i o n   of  a  r e s i d u a l   f r a c -  

t ion   of  a  hydrocarbon   o i l   with  a  high  metal  c o n t e n t ,  

c h a r a c t e r i z e d   in  t ha t   a  blend  of  par t   of  said  r e s i d u a l  

f r a c t i o n   and  at  l e a s t   pa r t   of  a  d i s t i l l a t e   f r a c t i o n   o f  

a  hydrocarbon   o i l   with  a  lower  metal  con ten t   is  p a s s e d  

over  a  c a t a l y s t   in  the  presence   of  hydrogen,   and  t h e  

remainder   o f  t h e   r e s i d u a l   f r a c t i o n   is  supp l i ed   to  t h e  

c a t a l y s t   at  one  or  more  downstream  p o i n t s .  

As  hydrocarbon   o i l s   may  be  mentioned  m i n e r a l  

o i l s ,   such  as  sha le   o i l ,   o i l   r ecovered   from  ta r   s a n d s ,  

and  in  p a r t i c u l a r   p e t r o l e u m .  

As  d i s t i l l a t e   f r a c t i o n   of  a  hydrocarbon  o i l ,   s u c h  

as  of  a  minera l   o i l ,   use  is  very  s u i t a b l y   made  of  a  

vacuum  d i s t i l l a t e   f r a c t i o n ,   in  p a r t i c u l a r   a  " f l a s h e d  

d i s t i l l a t e " ,   t h a t   is  a  h i g h - b o i l i n g   oi l   which  i s  

ob ta ined   from  pe t ro leum  by  vacuum  f l a sh   d i s t i l l a t i o n .  

The  b o i l i n g   range  of  a  f l a shed   d i s t i l l a t e   g e n e r a l l y  

l i e s ,   e n t i r e l y   or  l a r g e l y ,   between  300  and  550°C,  and 

the  metal  c o n t e n t   is  g e n e r a l l y   l e s s   than  5  ppm,  i n  

p a r t i c u l a r   l e s s   than  2  ppm.  -  

As  a  r e s i d u a l   f r a c t i o n   a  d e a s p h a l t e d   vacuum 

r e s i d u e   (DAO.)-  is  very  s u i t a b l y   used;  t h e  m e t a l   c o n t e n t  

t h e r e o f   is  g e n e r a l l y   c o n s i d e r a b l y   h i g h e r ,   for  example ,  

20-60  pmm. 

By  b l end ing   at  l e a s t   par t   of  the  d i s t i l l a t e  

f r a c t i o n   with  par t   of  the  r e s i d u a l   f r a c t i o n   a  b l e n d  

can  be  ob ta ined   which  has  a  much  lower  metal  c o n t e n t  

than  the  r e s i d u a l   f r a c t i o n .   For  said  blend  use  i s  

p r e f e r a b l y   made  of  a l l   the  f l a shed   d i s t i l l a t e   becoming 

a v a i l a b l e   in  the  vacuum  d i s t i l l a t i o n   for  the  p r e p a -  

r a t i o n   of  the  r e l e v a n t   r e s i d u a l   f r a c t i o n ,   such  a  

q u a n t i t y   of  r e s i d u a l   f r a c t i o n   being  i n c o r p o r a t e d   i n t o  



the  blend  tha t   the  metal   c o n t e n t   t h e r e o f   is  so  low 

t h a t   the  blend  can  be  h y d r o d e s u l p h u r i z e d   w i t h o u t  

o b j e c t i o n   by  means  of  a  usual   d e s u l p h u r i z a t i o n   c a t a -  

l y s t .   The  q u a n t i t i e s   of  metal   which  the  blend  may 
c o n t a i n   are  of  course   dependent   on  the  "metal   s e n s i -  

t i v i t y "   (an  i n d i c a t i o n   of  the  q u a n t i t y   of  metal   which  

may  s t i l l   be  p r e s e n t   in  the  feed  wi thou t   g iv ing   r i s e  

to  problems)   of  the  s p e c i f i c   d e s u l p h u r i z a t i o n   c a t a l y s t  

one  i n t e n d s   to  use.  Use  is  p r e f e r a b l y   made  of  a  d e -  

s u l p h u r i z a t i o n   c a t a l y s t   which  with  the  a p p l i c a t i o n   o f  

feeds   c o n t a i n i n g   up  to  20  ppm  of  metal  is  s t i l l   s a t i s -  

f a c t o r y   in  o p e r a t i o n .  

T h e   remainder   of  the  r e s i d u a l  . f r a c t i o n   is  s u p -  

p l i e d   at  one  or  more  p o i n t s   downstream  of  the  c a t a -  

l y s t .   Since  said  p o i n t s   of  the  c a t a l y s t   are  a l s o  

passed  by  the  blend  which  has  been  s u p p l i e d   as  feed  a t  

the  beg inn ing   of  the  p rocess   and  which  is  a l r e a d y  

c o m p l e t e l y   or  p a r t l y   d e s u l p h u r i z e d   and  d e m e t a l l i z e d ,  

the  r e s i d u a l   f r a c t i o n   is  b lended  t h e r e w i t h   and  t h e  

blend  thus  ob ta ined   again  has  a  me ta l   c o n t e n t   which  i s  

not  d e t r i m e n t a l   to  the  d e s u l p h u r i z a t i o n   c a t a l y s t .   I f  

the  r e s i d u a l   f r a c t i o n   has  a  very  high  metal   c o n t e n t  

and  the  metal  con ten t   of  the  blend  o b t a i n e d   dur ing  t h e  

a d d i t i o n   of  the  e n t i r e   r emainder   of  the  r e s i d u a l  

f r a c t i o n   were  to  become  too  high  at  one  downs t r eam 

_ p o i n t ,   the  remainder   of  the  r e s i d u a l   f r a c t i o n   i s  

s u p p l i e d   to  the  c a t a l y s t   in  va r ious   p o r t i o n s ,   e a c h  

p o r t i o n   f u r t h e r   downstream  than  the  p r e v i o u s   o n e .  

If   d e s i r e d ,   par t   of  the  d i s t i l l a t e   f r a c t i o n   c a n  

a l so   be  supp l i ed   at  one  or  more  downstream  p o i n t s .  

Very  s u i t a b l y   va r ious   c a t a l y s t   beds  are  used  in  s e -  

r i e s .   They  are  p r e f e r a b l y   a r ranged   in  s e v e r a l   r e a c -  

t o r s .  

I t   is  p o s s i b l e   to  use  as  c a t a l y s t   h y d r o d e s u l p h u -  

r i z a t i o n   c a t a l y s t s   known  as  such,  such  as  c a t a l y s t s  



c o n s i s t i n g   of  a  c a r r i e r   on  which  one  or  more  meta ls   o f  

groups  VIB  and  VIII  of  the  p e r i o d i c   system  ( a n d / o r  

compounds  of  said  meta ls   such  as  s u l p h i d e s   or  o x i d e s  

t h e r e o f )   have  been  d e p o s i t e d .   C a t a l y s t s   which  c o n t a i n  

coba l t   and /o r   n i cke l   t o g e t h e r   with  molybdenum  a n d / o r  

t u n g s t e n   are  very  s u i t a b l e .   S i l i c a ,   alumina  and  s i l i -  

c a - a l u m i n a   are  very  s u i t a b l e   as  c a r r i e r s .   P r e f e r e n c e  

is  given  to  c a t a l y s t s   c o n t a i n i n g   2-6%  by  weight  o f  

n i cke l   ( c a l c u l a t e d   as  oxide)  and  8-16)  by  weigth  o f  

molybdenum  c a l c u l a t e d   as  oxide  ( p e r c e n t a g e s   based  on 

c a r r i e r )   on  an  alumina  c a r r i e r   having  a  su r face   a r e a  

of  100-300  m2/g  and  a  pore  volume  of  0 . 3 - 0 . 7   m l / g ,  

s ince   c a t a l y s t s   of  t h i s   type  have  a  r e l a t i v e l y   low 

metal  s e n s i t i v i t y ,   tha t   is  to  say  tha t   feeds  with  a  

r e l a t i v e l y   high  metal  c o n t e n t   (up  to  about  20  ppm)  c a n  

be  used  w i thou t   the  occu r r ence   of  u n d e s i r a b l e   e f f e c t s .  

The  c a t a l y s t s   are  p r e f e r a b l y   su lph ided   before   u s e .  

The  r e a c t i o n   c o n d i t i o n s   dur ing   the  h y d r o d e s u l p h u -  

r i z a t i o n   are  the  usual   ones.  S u i t a b l e   are  t e m p e r a t u r e s  

of  300-450°C,  a  t o t a l   p r e s s u r e   of  45-150  bar,   a  h y d r o -  

gen  p a r t i a l   p r e s s u r e   of  30-120  bar,   a  space  v e l o c i t y  

of  0 . 1 - 8 . 0   kg  of  feed  per  kg  of  c a t a l y s t   per  hour  and 

a  q u a n t i t y   of  hydrogen  of  250-2000  nl  per  l i t r e   o f  

feed.  Very  s u i t a b l e   are  t e m p e r a t u r e s   of  330-390°C,  a  

t o t a l   p r e s s u r e   of  70-95  bar ,   a  hydrogen  p a r t i a l   p r e s -  

sure  of  50-80  bar,   a  space  v e l o c i t y   of  0 . 2 -0 .4   kg  o f  

feed  per  kg  of  c a t a l y s t   per  hour,   and  a  q u a n t i t y   o f  

hydrogen  of  400-900  nl  per  l i t r e   of  f e e d .  

The  oi l   to  be  d e s u l p h u r i z e d   and  hydrogen  may  be 

passed  c o u n t e r c u r r e n t l y   over  the  c a t a l y s t ,   but  it   i s  

p r e f e r r e d   to  pass  the  oi l   to  be  d e s u l p h u r i z e d   and  t h e  

hydrogen  over  the  c a t a l y s t   in  the  same,  p r e f e r a b l y  

downward,  d i r e c t i o n ,   in  which  case  the  hydrogen  can  be 

comple t e ly   or  p a r t l y   d i s s o l v e d   in  the  o i l .  

The  i n v e n t i o n   wi l l   now  be  i l l u s t r a t e d   with  r e f e r -  



ence  to  the  F igu re .   This  F igu re   is  d i a g r a m m a t i c a l   and  

a u x i l i a r i e s   which  are  i m m a t e r i a l   to  the  na tu re   of  t h e  

i n v e n t i o n ,   such  as  pumps,  v a l v e s ,   heat   exchangers   and 

f u r n a c e s ,   have  been  o m i t t e d .  

Through  a  l i n e   1  r e s i d u a l   f r a c t i o n   is  s u p p l i e d ,  .  

pa r t   of  which  is  b lended  th rough   a  l ine   2  with  d i s -  

t i l l a t e   f r a c t i o n   s u p p l i e d   t h rough   a  l ine   3.  To  t h e  

blend  thus  ob ta ined   hydrogen  is  supp l i ed   through  a  

l ine   4  and  the  blend  of  o i l   and  hydrogen  is  s u p p l i e d  

to  a  r e a c t o r   6  through  a  l i n e   5.  This  r e a c t o r   i s  

f i l l e d   with  one  or  more  f i xed   c a t a l y s t   beds.  Under  t h e  

c o n d i t i o n s   p r e v a i l i n g   in  sa id   r e a c t o r   the  oi l   b l e n d  

i n t r o d u c e d   is  d e s u l p h u r i z e d   and  s u b s e q u e n t l y   s u p p l i e d  

to  a  r e a c t o r   8  through  a  l i n e   7.  The  remainder   of  t h e  

r e s i d u a l   f r a c t i o n   is  s u p p l i e d   to  the  l ine   7  through  a  

l i n e   9.  In  the  r e a c t o r   8  and  the  r e a c t o r s   10  and  11 

(each  r e a c t o r   c o n t a i n s   one  or  more  c a t a l y s t   b e d s )  

connected   t h e r e a f t e r ,   the  o i l   is  d e s u l p h u r z i e d   f u r t h e r  

and  the  product   is  d i s c h a r g e d   through  a  l i ne   12. 

The  r e s u l t a n t   p roduc t   can  be  s e p a r a t e d   in to   g a s  

and  l i q u i d   in  the  known  manner  and,  if   d e s i r e d ,   t h e  

r e s u l t a n t   d e s u l p h u r i z e d   l i q u i d   can  be  s e p a r a t e d   by 

d i s t i l l a t i o n   in to   d e s u l p h u r i z e d   r e s i d u a l  f r a c t i o n   and  

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

EXAMPLE  I  

To  100  p a r t s   of  f l a s h e d   d i s t i l l a t e   with  a  s u l p h u r  

con ten t   of  2.3%  by  weight   and  a  metal  con ten t   of  2 

p a r t s   by  weight  per  m i l l i o n   (ppm),  36  p a r t s   of  DAO 

having  a  su lphur   c o n t e n t   of  2.7%  by  weight  and  a  m e t a l  

con ten t   of  40  ppm  are  added.  The  r e s u l t a n t   blend  has  a  

metal  con t en t   of  12.1  ppm  and  a  su lphur   con ten t   o f  

2.4%  by  weight .   The  blend  is  passed  downwards  over  a  

c a t a l y s t   in  a  f i r s t   r e a c t o r   in  the  p resence   of  h y d r o -  

gen,  in  which  step  the  metal   con t en t   of  the  blend  i s  

reduced  to  <1  ppm. 



The  c a t a l y s t   c o n s i s t e d   of  an  alumina  c a r r i e r   w i t h  

a  s u r f a c e   area  of  246  m2/g  and  a  pore  volume  of  0 . 6  

ml/g,   on  which  3.7%  by  weight  of  n icke l   oxide  and 

13.2%  by  weight   of  molybdenum  oxide  ( p e r c e n t a g e s   b a s e d  

on  c a r r i e r )   had  been  d e p o s i t e d .   The  c a t a l y s t   had  been  

s u l p h i d e d   before   u s e .  

To  the  136  pa r t s   of  d e m e t a l l i z e d   stream  a  f u r t h e r  

54  p a r t s   of  the  above-ment ioned   DAO  are  s u b s s q u e n t l y  

added,  with  the  r e s u l t   tha t   the  metal  conten t   of  t h e  

blend  is  again  brought   to  12.1  ppm.  This  blend  i s  

passed  to  a  second  r e a c t o r   with  i d e n t i c a l   d e s u l p h u -  

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

su lphur   c o n t e n t   of  0.45%  by  weight .   In  order  to  m a i n -  

t a in   the  su lphur   conten t   at  said  l e v e l   the  r e a c t o r  

t e m p e r a t u r e s   are  g r a d u a l l y   i n c r e a s e d   during  the  t e s t .  

At  the  same  time  the  metal  c o n t e n t   f a l l s   to <1  ppm. 

The  c o n d i t i o n s   are  summarized  in  the  fo l lowing   t a b l e .  

C o n d i t i o n s  

By  m a i n t a i n i n g   the  above-ment ioned   method  o f  

o p e r a t i o n  a - c a t a l y s t   l i f e   of  12,000  hours  is  o b t a i n e d ;  

s u b s e q u e n t l y   a  rapid  d e a c t i v a t i o n   of  the  c a t a l y s t  

o c c u r s .  

EXAMPLE  I I  

In  a  compara t ive   t e s t   the  same  q u a n t i t y   o f  

su lphur   as  in  Example  I,  i . e .   Δ S f e e d - p r o d u c t   e q u a l l i n g  

1.95%  by  weight  of  S,  is  removed  from  190  pa r t s   of  DAO 

( i d e n t i c a l   with  tha t   of  Example  I,  metal  con ten t   40 

ppm,  su lphur   conten t   2.7%  by  we igh t ) ,   now  w i t h o u t  

d i l u t i o n   with  f l a shed   d i s t i l l a t e   and  without   down- 

stream  a d d i t i o n   of  DAO.  Use  i s .made  of  a  d e s u l p h u r -  



i z a t i o n   c a t a l y s t   i d e n t i c a l   to  tha t   d e s c r i b e d   i n  

Example  I .  

C o n d i t i o n s  

As  a  consequence   of  the  high  metal  c o n t e n t   of  t h e  

DAO  the  c a t a l y s t   l i f e   is  now  d r a s t i c a l l y   l i m i t e d   t o  

1750  hours ,   or  about  15%  of  the  l i f e   ob ta ined   i n  

Example  I.   S u b s e q u e n t l y   a  rapid   d e a c t i v a t i o n   of  t h e  

c a t a l y s t   o c c u r s .  

EXAMPLE  I I I  

In  a  c o m p a r a t i v e   t e s t   100  p a r t s   of  f l a s h e d   d i s -  

t i l l a t e   and  90  p a r t s   of  DAO  (both  i d e n t i c a l   with  t h a t  

used  in  Example  I)  are  comple t e ly   i n t e r m i x e d   and 

passed  as  such  over  a  d e s u l p h u r i z a t i o n   c a t a l y s t   ( i d e n -  

t i c a l   with  t h a t   d e s c r i b e d   in  Example  I ) .   The  s u l p h u r  

con ten t   and  metal   c o n t e n t   of  t h i s   mixture   were  2.5%  by 

weight  and  20  ppm  r e s p e c t i v e l y .   The  same  q u a n t i t y   o f  

su lphur   is  removed  as  in  Example  I)  ( Δ S f e e d - p r o d u c t  
1.95%  by  w e i g h t ) .  

C o n d i t i o n s  

The  l i f e   of  the  d e s u l p h u r i z a t i o n   c a t a l y s t   is  now 

5,900  hours ,   49%  of  t ha t   ob t a ined   in  Example  I.  Sub-  

s e q u e n t l y   a  rap id   d e a c t i v a t i o n   of  the  c a t a l y s t   o c c u r s .  

EXAMPLE  IV 

In  a  compara t i ve   t e s t   100  p a r t s   of  f l a shed   d i s -  

t i l l a t e   and  90  p a r t s   of  DAO  (both  i d e n t i c a l   with  t h a t  



used  in  Example  I)  are  comple te ly   i n t e r m i x e d   and  

passed  as  such  ove r  a  N i /Mo  d e s u l p h u r i z a t i o n   c a t a l y s t  

( i d e n t i c a l   with  t h a t   of  Example  I ) .   The  S - c o n t e n t   and 

the  metal  con t en t   of  t h i s   mixture   were  2.5%  by  w e i g h t  

and  20  ppm  r e s p e c t i v e l y .  

The  same  space  v e l o c i t y   as  in  Example  I  is  used.  The 

metal  con ten t   of  t h e - p r o d u c t   is  reduced  to <1  ppm.  The 

removed  q u a n t i t y   of  su lphur   ( Δ S f e e d - p r o d u c t )   is  2.3% 

by  w e i g h t .  

C o n d i t i o n s  

The  l i f e   of  the  d e s u l p h u r i z a t i o n   c a t a l y s t   is  now 

4,100  hours ,   34%  of  tha t   of  Example  I.  Subsequen t ly   a  

rapid  d e a c t i v a t i o n   o f  t h e   c a t a l y s t   o c c u r s .  



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

of  a  r e s i d u a l   f r a c t i o n   of  a  hydrocarbon   o i l   with  a  

high  metal  c o n t e n t ,   c h a r a c t e r i z e d   in  tha t   a  blend  o f  

pa r t   of  said  r e s i d u a l   f r a c t i o n   and  at  l e a s t   par t   of  a  

d i s t i l l a t e   f r a c t i o n   of  a  hydrocarbon   o i l   with  a  l o w e r  

metal  c o n t e n t ,   is  passed  over  a  c a t a l y s t   in  the  p r e -  

sence  of  hydrogen,   and  the  r emainder   of  the  r e s i d u a l  

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

downstream  p o i n t s .  

2.  A  p rocess   as  c la imed  in  claim  1,  c h a r a c t e r i z e d   i n  

t ha t   the  hydroca rbon   o i l   is  a  mine ra l   o i l .  

-.3.  A  process   as  c laimed  in  c la ims  1-2,  c h a r a c t e r i z e d  

in  tha t   the  r e s i d u a l   f r a c t i o n   is  a  d e a s p h a l t e d   vacuum 

r e s i d u e   of  a  mine ra l   o i l .  

4.  A  process   as  c la imed  in  any  one  of  the  p r e c e d i n g  

c la ims ,   c h a r a c t e r i z e d   in  tha t   the  d i s t i l l a t e   f r a c t i o n  

of  a  hydrocarbon  o i l   is  a  vacuum  d i s t i l l a t e   f r a c t i o n .  

5.  A  p rocess   as  c laimed  in  claim  4,  c h a r a c t e r i z e d   i n  

t h a t   the  vacuum  d i s t i l l a t e   f r a c t i o n   is  a  f l a s h e d  

d i s t i l l a t e .  

6.  A  p rocess   as  c la imed  in  claim  5,  c h a r a c t e r i z e d   i n  

tha t   a l l   the  f l a s h e d   d i s t i l l a t e   becoming  a v a i l a b l e   i n  

the  vacuum  d i s t i l l a t i o n   for  the  p r e p a r a t i o n   of  t h e  

r e l e v a n t   r e s i d u a l   f r a c t i o n   is  i n c o r p o r a t e d   in to   t h e  

blend  with  pa r t   of  the  r e s i d u a l   f r a c t i o n .  

7.  A  p rocess   as  c laimed  in  any  one  of  the  p r e c e d i n g  

c la ims ,   c h a r a c t e r i z e d   in  tha t   the  c a t a l y s t   c o n t a i n s  

coba l t   and/or   n i cke l   t o g e t h e r   with  molybdenum  a n d / o r  

t u n g s t e n   ( a n d / o r   compounds  of  these   meta l s )   on  a  c a r r i e r .  

8.  A  p rocess   as  c laimed  in  claim  7,  c h a r a c t e r i z e d   i n  

tha t   the  c a t a l y s t   c o n t a i n s   2-6%  by  weight  of  n i c k e l  

( c a l c u l a t e d   as  oxide)   and  8-16%  by  weight  of  molyb-  

denum  ( c a l c u l a t e d   as  oxide)  on  an  alumina  c a r r i e r  



having  a  s u r f a c e   area  of  100-300  m2/g  and  a  p o r e  

volume  of  0 . 3 - 0 . 7   m l / g .  

9.  A  p roce s s   as  c laimed  in  any  one  of  the  p r e c e d i n g  

c l a ims ,   c h a r a c t e r i z e d   in  tha t   the  oi l   to  be  d e s u l -  

phur ized   and  the  hydrogen  are  passed  over  the  c a t a l y s t  

in  the  same  d i r e c t i o n .  

10.  A  p rocess   as  claimed  in  any  one  of  the  p r e c e d i n g  

c l a ims ,   c h a r a c t e r i z e d   in  tha t   the  h y d r o d e s u l p h u r i -  

z a t i o n   is  c a r r i e d   out  at  a  t e m p e r a t u r e   of  300-450 C,   a  

t o t a l   p r e s s u r e   of  45-150  bar,   a  hydrogen  p a r t i a l  

p r e s s u r e   of  30-120  bar ,   a  space  v e l o c i t y   of  0 . 1 - 8 . 0   kg  

of  feed  per  kg  of  c a t a l y s t   per  hour  and  a  q u a n t i t y   o f  

hydrogen  of  250-2000  nl  per  l i t r e   of  f e e d .  

11.  A  p rocess   as  claimed  in  claim  10,  c h a r a c t e r i z e d  

in  t ha t   the  h y d r o d e s u l p h u r i z a t i o n   is  c a r r i e d   out  at  a  

t e m p e r a t u r e   of  330-390°C,  a  t o t a l   p r e s su re   of  7 0 - 9 5  

bar ,   a  hydrogen  p a r t i a l   p r e s s u r e   of  50-80  bar,   a  s p a c e  

v e l o c i t y   of  0 . 2 - 0 . 4   kg  of  feed  per  kg  of  c a t a l y s t   p e r  

hour  and  a  q u a n t i t y   of  hydrogen  of  400-900  nl  p e r  

l i t r e   of  f e e d .  
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