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@  Process  for  separating  a  multi-component  liquid. 

In  a  process  for  separating  a  multi-component  liquid,  the 
multi-component  liquid,  after  having  been  heated  to  form  a  li- 
quid/vapour  mixture,  is  passed  into  a  first  column  (5)  in  which 
a  subatmospheric  pressure  is  maintained  by  means  of  a  steam 
ejector  system  (6).  Driving  steam  from  the  steam  ejector  sys- 
tem  is  used  for  contacting  the  bottoms  fraction  from  the  first 
column  (5)  in  a  second  column  (22)  to  separate  the  bottoms 
fraction  into  at  least  one  heavy  distillate  fraction  and  a  residual 
fraction. 



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   s e p a r a t i n g   a  

m u l t i - c o m p o n e n t   l i q u i d ,   in  p a r t i c u l a r   reduced   crude  i n to   a  

p l u r a l i t y   of  f r a c t i o n s .   More  s p e c i f i c a l l y   the  p r e s e n t  

i n v e n t i o n   r e l a t e s   to  the  s e p a r a t i o n   of  r educed   crude  wi th   t h e  

o b j e c t i v e   to  maximize  the  p r o d u c t i o n   of  v a l u a b l e   d i s t i l l a t e -  

f r a c t i o n s   and  to  minimize   the  p r o d u c t i o n   of  l e s s   v a l u a b l e  

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

In  normal  r e f i n e r y   p r a c t i c e   crude  o i l   is  f i r s t   topped   t o  

remove  g a s o l i n e   t h e r e f r o m   and  o p t i o n a l l y   o t h e r   low  b o i l i n g  

s t r a i g h t   run  m a t e r i a l s .   The  r e s i d u e   r ema in ing   as  b o t t o m  

p r o d u c t   is  c a l l e d   reduced   c rude .   Topping  of  the  crude  o i l   i s  

no rmal ly   c a r r i e d   out  in  m u l t i p l e   s t age   f r a c t i o n a l   d i s t i l l a t i o n  

columns  y i e l d i n g   a  t o p - p r o d u c t   and  a  number  of  s ide   d r a w  

p r o d u c t   s t r eams .   In  such  a  column  the  crude  o i l   is  f l a s h e d   i n  

a  lower  f l a s h   zone  in  the  column,  w h e r e a f t e r   the  f l a s h e d  

vapours   are  f r a c t i o n a t e d   in  the  upper   p a r t   of  the  column.  From 

the  reduced   crude  forming  the  bot tom  p r o d u c t   from  such  a  f r a c -  

t i o n a l   d i s t i l l a t i o n   column,  the  main  f e e d s t o c k   for   c a t a l y t i c  

c r a c k i n g   is  o b t a i n e d .  

The  most  common  method  for   s e p a r a t i n g   t h i s   c a t a l y t i c  

c r a c k i n g   f e e d s t o c k   from  reduced   crude  is  by  vacuum  f l a s h i n g .  

Vacuum  f l a s h i n g   is  a  p r o c e s s   where in   the  r educed   crude  i s  

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

w h e r e a f t e r   the  so  formed  mix tu re   of  vapour (s)   and  r e m a i n i n g  

l i q u i d   is  pa s sed   to  a  f l a s h   tower  o p e r a t e d   at   a  very  low 

a b s o l u t e   p r e s s u r e   to  s e p a r a t e   the  vapours   from  the  l i q u i d .   The  

s e p a r a t e d   vapours   are  condensed   for   y i e l d i n g   one  or  more  o f  

s o - c a l l e d   f l a s h e d   d i s t i l l a t e ( s ) .   The  l i q u i d   l e aves   the  f l a s h  

tower  as  bot toms  f r a c t i o n ,   and  is  c a l l e d   s h o r t   r e s i d u e .  

I t   is  a  we l l   known  p r a c t i c e   to  i n j e c t   steam  i n to   a  

f l a s h   tower  at   a  l e v e l   below  the  f l a s h - z o n e   in  o rde r   to  s t r i p  



the  bot toms  f r a c t i o n   for   t r a n s f e r r i n g   c e r t a i n   n o n - r e s i d u a l  

hyd roca rbons   s t i l l   p r e s e n t   in  the  l i q u i d   s t ream  in to   t h e  

vapour   phase .   By  s t r i p p i n g   the  bot tom  p r o d u c t   the  f l a s h   p o i n t  

t h e r e o f   can  reach   a  s u f f i c i e n t l y   high  va lue   to  r e n d e r   i t  

u s e f u l   as,   for   example,   a  p e t r o l e u m   a s p h a l t .  

The  vacuum  in  a  f l a s h   tower  is  normal ly   o b t a i n e d   by  a  

steam  e j e c t o r   system  connec t ed   wi th   the  top  of  the  f l a s h  

t o w e r .  

Due  to  the  i m p o r t a n t   demand  for   l i g h t e r   h y d r o c a r b o n s   i t  

is  o f t e n   h igh ly   d e s i r a b l e   to  i n c r e a s e   the  amount  of  d i s t i l l a t e  

f r a c t i o n s   p roduced   in  the  f l a s h   tower  from  a  given  r e d u c e d  

crude  feed.   This  r e q u i r e s   f l a s h i n g   of f   more  of  the  h e a v i e r  

d i s t i l l a t e   f r a c t i o n   in  the  feed,   r e s u l t i n g   in  l e s s   b o t t o m  

p r o d u c t .   The  e x t e n t   to  which  more  of  the  h e a v i e r   d i s t i l l a t e  

f r a c t i o n   can  be  f l a s h e d   of f   is  among  o the r   t h i n g s   dependen t   on  

the  degree   of  r educed   p r e s s u r e   in  the  f l a s h   zone  of  the  f l a s h  

tower.   The  degree   of  r educed   p r e s s u r e   which  can  be  o b t a i n e d   i n  

the  f l a s h   zone  of  the  f l a s h   tower  depends  in  i t s   t u rn   on  t h e  

a p p l i e d   steam  e j e c t o r   system  and  the  p r e s s u r e   drop  over  t h e  

i n t e r n a l s   in  the  f l a s h   t o w e r .  

The  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   is  to  improve  t h e  

above -men t ioned   known  p r o c e s s   for   s e p a r a t i n g   a  m u l t i - c o m p o n e n t  

l i q u i d ,   in  o rde r   to  i n c r e a s e   the  p r o d u c t i o n   of  d i s t i l l a t e  

f r a c t i o n s   from  a  g iven  feed  w h i l s t   consuming  l e s s   e n e r g y  

compared  to  the  known  p r o c e s s e s .  
The  p r o c e s s   for   s e p a r a t i n g   a  m u l t i - c o m p o n e n t   l i q u i d  

a c c o r d i n g   to  the  i n v e n t i o n   t h e r e t o   compr i ses   h e a t i n g   t h e  

m u l t i - c o n p o n e n t   l i q u i d   to  p rov ide   a  m ix tu re   of  a  l i q u i d   p h a s e  

and  a  vapour   phase ,   p a s s i n g   the  m ix tu re   i n to   a  lower  p a r t   of  a  

f i r s t   column  whi le   m a i n t a i n i n g   a  s u b a t m o s p h e r i c   p r e s s u r e  
w i t h i n   the  f i r s t   column,  components  of  the  m i x t u r e   b e i n g  

s e p a r a t e d   to  y i e l d   at  l e a s t   one  d i s t i l l a t e   f r a c t i o n   and  a  

bot toms  f r a c t i o n ,   w i thd rawing   sa id   f r a c t i o n s   from  the  f i r s t  

column,  p a s s i n g   the  bot toms  f r a c t i o n   to  a  second  column  w h i l e  

m a i n t a i n i n g   a  p r e s s u r e   w i t h i n   the  second  column  which  i s  



h ighe r   than  the  p r e s s u r e   in  the  f i r s t   column  c o n t a c t i n g   t h e  

bot toms  f r a c t i o n   wi th   steam  in  the  second  column  to  o b t a i n   a t  

l e a s t   one  h e a v y - d i s t i l l a t e   f r a c t i o n   and  a  r e s i d u a l   f r a c t i o n ,  

the  s u b - a t m o s p h e r i c   p r e s s u r e   in  the  f i r s t   column  b e i n g  

m a i n t a i n e d   by  a  steam  e j e c t o r   system,   where in   d r i v i n g   steam  o f  

sa id   steam  e j e c t o r   system  is  used  in  the  second  column  f o r  

c o n t a c t i n g   the  bot toms  f r a c t i o n .  

In  the  above  d e s c r i b e d   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  bot toms  f r a c t i o n   from  the  f i r s t   column,  the  f l a s h   t o w e r ,  

is  s t r i p p e d   wi th   steam  in  a  s e p a r a t e   column.  Owing  to  t h e  

absence   of  steam  i n j e c t i o n   in  the  f i r s t   column,  the  p r e s s u r e  
in  the  f i r s t   column  can  be  m a i n t a i n e d   at   a  lower  l e v e l  

compared  to  the  p r e s s u r e ,   p r e v a i l i n g   in  systems  where  f l a s h i n g  

and  steam  s t r i p p i n g   are  c a r r i e d   out  in  one  column.  A  l o w e r  

p r e s s u r e   r e s u l t s   in  an  i n c r e a s e d   y i e l d   of  d i s t i l l a t e .   By  u s i n g  

the  d r i v i n g   steam  of  the  steam  e j e c t o r   system  of  the  f l a s h  

tower  for   s t r i p p i n g   the  bot toms  f r a c t i o n   in  the  second  c o l u m n ,  

the  t o t a l   amount  of  r e q u i r e d   steam  can  be  kept   r e l a t i v e l y   l o w ,  

a l l o w i n g   a  r e d u c t i o n   of  the  c o s t s   of  the  p r o c e s s .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   by  way  of  e x a m p l e  

only ,   wi th   r e f e r e n c e   to  the  accompanying  drawing  showing  a  

s chemat i c   r e p r e s e n t a t i o n   of  a  s u i t a b l e   system  for   c a r r y i n g   o u t  

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 .  

Reduced  crude  i n t r o d u c e d   v i a   l i n e   1  is  p a s s e d   t h rough   a  

p l u r a l i t y   of  p r e h e a t e r s   2  and  a  h e a t i n g   f u rnace   3  where  t h e  

m a t e r i a l   is  p a r t i a l l y   v a p o r i z e d   and  h e a t e d   to  a  t r a n s f e r  

t e m p e r a t u r e   of ,   for   example,   425°C.  The  t r a n s f e r   t e m p e r a t u r e  

is  p r e f e r a b l y   the  h i g h e s t   t e m p e r a t u r e   to  which  the  r e s i d u e   c a n  

be  h e a t e d   w i t h o u t   any  a p p r e c i a b l e   c r a c k i n g ,   i . e .   the  i n c i p i e n t  

c r a c k i n g   t e m p e r a t u r e .   Depending  on  the  c o m p o s i t i o n   of  t h e  

reduced   crude  t h i s   t e m p e r a t u r e   is  normal ly   in  the  r a n g e  

between  400  and  440°C.  



The  hea ted   and  p a r t i a l l y   v a p o r i z e d   reduced   crude  i s  

s u b s e q u e n t l y   passed   v ia   a  t r a n s f e r   l i n e   4  to  a  f i r s t   column  5 ,  

h e r e i n a f t e r   c a l l e d   f l a s h   tower.   The  p r e s s u r e   in  the  f l a s h  

tower  5  is  m a i n t a i n e d   at  a  s u b - a t m o s p h e r i c   l e v e l   by  a  s t e a m  

e j e c t o r   system  6,  ccmmunica t ing   wi th   the  f l a s h   tower  5  v ia   a  

l i n e   7.  A  s u i t a b l e   p r e s s u r e   in  the  f l a s h   zone  of  the  f l a s h  

tower  5  may  be  in  the  o rde r   of  magni tude   of  about   20  mm  Hg 

a b s o l u t e .   Once  a r r i v e d   in  the  f l a s h   tower  5  the  hea t ed   a n d  

p a r t i a l l y   v a p o r i z e d   reduced   crude  is  f o rced   to  flow  th rough   a  

vane  type  i n l e t   dev ice   wi th   a  p l u r a l i t y   of  downwardly  i n c l i n e d  

vanes  8,  which  vanes  cause  a  s e p a r a t i o n   of  l i q u i d   and  v a p o u r .  
The  s e p a r a t e d   l i q u i d   descends   to  the  bot tom  p a r t   9  and  i s  

wi thdrawn  from  the  f l a s h   tower  5  by  pump  10  t h rough   w i t h d r a w a l  

l i n e   11.  The  s e p a r a t e d   vapour   flows  upwardly  i n to   the  u p p e r  
s e c t i o n   of  the  f l a s h   tower  in  which  a  d e m i s t e r   mat  12  and  a  

p l u r a l i t y   of  spray  s e c t i o n s   13  are  a r r a n g e d   one  above  t h e  

o t h e r .  

Each  spray  s e c t i o n   13  is  composed  of  a  p l u r a l i t y   o f  

l i q u i d   spray  n o z z l e s   14  and  a  d r a w - o f f   t r ay   15,  and  o p t i o n a l l y  

a  l a y e r   of  pack ing   m a t e r i a l   16  a r r a n g e d   between  the  s p r a y  
n o z z l e s   14  and  the  accompanying  d r a w - o f f   t r ay   15,  for   i n -  

t e n s i f y i n g   the  c o n t a c t   between  l i q u i d   and  r i s i n g   vapour .   The 

d r a w - o f f   t r a y s   15  are  each  p r o v i d e d   wi th   open ings   for   t h e  

passage   of  r i s i n g   vapour   and  a  lower  p a r t   for   c o l l e c t i n g  

d e s c e n d i n g   l i q u i d .   The  d r aw-o f f   t r a y s   may  fo r   example  b e  

formed  by  g r i d   t r a y s   or  bubble   cap  t r a y s .   The  r i s i n g   v a p o u r  
a f t e r   be ing   s e p a r a t e d   from  the  l i q u i d   upon  f lowing  a long  t h e  

vanes  8,  f i r s t   e n c o u n t e r s   sp rays   of  l i q u i d   from  the  n o z z l e s   14 

of  the  lowermost   spray  s e c t i o n   13.  Upon  c o n t a c t   wi th   t h e  

sprays   of  l i q u i d ,   l i q u i d   remained  in  the  r i s i n g   vapour   i s  

removed  t h e r e f r o m   and  e n t r a i n e d   by  the  l i q u i d   sp rays .   The 

n o z z l e s   14  of  the  lowermost   spray  s e c t i o n   13  are  s u p p l i e d   w i t h  

l i q u i d   from  the  d r aw-o f f   t r ay   of  the  next   upper   spray  s e c t i o n .  

There to   the  l i q u i d   from  the  next   upper   spray  s e c t i o n   is  p a s s e d  



th rough   an  a c c u m u l a t o r   16  and  is  p a r t i a l l y   r e c i r c u l a t e d   v i a  

pump  17  and  a  r e t u r n   l i n e   18  to  the  lower  most  spray  n o z z l e s  

14.  Upon  p a s s i n g   th rough   the  d e m i s t e r   mat  12  a r r a n g e d   a b o v e  

the  lowermost   spray  s e c t i o n   13,  any  e n t r a i n e d   l i q u i d   i s  

s e p a r a t e d   from  the  vapour   so  t h a t   s u b s t a n t i a l l y   l i q u i d - f r e e  

vapour  e n t e r s   the  upper   r e g i o n   of  the  f l a s h   tower  5 .  

The  vapour  p a s s i n g   upward  t h rough   the  f l a s h   tower  5  i s  

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

wi th   r e l a t i v e l y   cool   l i q u i d .   T h e r e t o ,   l i q u i d   is  d i s c h a r g e d   a t  

s e v e r a l   l e v e l s   from  the  upper   p a r t   of  the  f l a s h   tower  5 ,  

passed   t h rough   c o o l e r s   19  for   c o o l i n g   and  r e i n t r o d u c e d   i n t o  

the  f l a s h   tower  5  v ia   the  n o z z l e s   14.  The  upward  flow  o f  

vapour  is  c o n t a c t e d   wi th   the  r e l a t i v e l y   cool   l i q u i d ,   so  t h a t   t h e  

vapour   coo l s   down  and  is  p a r t l y   c o n d e n s e d .  

I t   has  been  found  t h a t   the  r e q u i r e d   hea t   t r a n s f e r   b e t w e e n  

the  upward  vapour   flow  and  the  l i q u i d   d r o p l e t s   i n t r o d u c e d   v i a  

the  spray  n o z z l e s   14  of  a  spray  s e c t i o n   13  t akes   p l a c e   w i t h i n  

a  d i s t a n c e   of  about   lm.  This  means  t h a t   a  spray  s e c t i o n   h e i g h t  

of  about   1m  w i l l   be  s u f f i c i e n t   for   the  d e s i r e d   hea t   t r a n s f e r  

between  vapour  and  l i q u i d .   Up  to  now  i t   is  normal  p r a c t i c e   t o  

use  spray  s e c t i o n s   having   a  h e i g h t   fa r   exceed ing   lm.  R e d u c t i o n  

of  the  spray  s e c t i o n   h e i g h t   has  the  advan tage   t h a t   at   a  g i v e n  

tower  h e i g h t   more  spray  s e c t i o n s   can  be  i n s t a l l e d ,   a n d  

t h e r e f o r e   a  g r e a t e r   v a r i e t y   of  s ide   draw  p r o d u c t   s t r eams   c a n  

be  o b t a i n e d .  

The  f l a s h   tower  5  shown  in  the  drawing  is  p r o v i d e d   wi th   4 

p r o d u c t   s ide   w i t h d r a w a l   l i n e s   20.  The  h i g h e r   the  s ide   w i t h -  

drawal   l i n e s   20  are  a r r a n g e d   in  the  f l a s h   tower  5,  the  l o w e r  

the  b o i l i n g   p o i n t s   of  the  wi thdrawn  p r o d u c t   s t r eams   a re .   The 

r ema in ing   vapour   i f   any  is  wi thdrawn  over  the  top  of  the  f l a s h  

tower  5  v ia   l i n e   7  by  the  a c t i o n   of  the  steam  e j e c t o r   s y s t e m  

6.  The  d r i v i n g   steam  from  the  steam  e j e c t o r   system  6  i s  

d i r e c t l y   passed   t o g e t h e r   wi th   vapour ,   i f   any,  from  the  f l a s h  

tower  5  v ia   l i n e   21  i n to   a  second  column  22,  h e r e i n a f t e r  



c a l l e d   s t r i p p i n g   tower ,   which  is  m a i n t a i n e d   at  a  h i g h e r  

s u b - a t m o s p h e r i c   p r e s s u r e   than  the  p r e s s u r e   in  the  f l a s h  

tower  5 .  

In  the  s t r i p p i n g   tower  22  the  d r i v i n g   steam  is  used  f o r  

s t r i p p i n g   the  bot toms  f r a c t i o n   from  the  f l a s h   tower  s u p p l i e d  

i n to   sa id   s t r i p p i n g   tower  22  v ia   l i n e   11.  P r i o r   to  i n t r o d u c i n g  

the  bot toms  f r a c t i o n   i n to   the  s t r i p p i n g   tower  22,  the  b o t t o m s  

f r a c t i o n   is  hea t ed   in  a  f u rnace   23  to  b r i n g   the  b o t t o m s  

f r a c t i o n   t e m p e r a t u r e   at  or  near   i t s   i n i t i a l   b o i l i n g   p o i n t   a t  

the  p r e s s u r e   p r e v a i l i n g   in  the  s t r i p p i n g   tower  22.  The 

downward  f lowing  bot toms  f r a c t i o n   i n t r o d u c e d   i n to   an  u p p e r  

r eg ion   of  the  s t r i p p i n g   tower  22  is  c o n t a c t e d   wi th   the  upward  

f lowing   steam  i n t r o d u c e d   i n to   a  lower  r eg ion   of  the  s t r i p p i n g  

tower  22.  To  g u a r a n t e e   an  i n t i m a t e   c o n t a c t   between  steam  a n d  

bot toms  f r a c t i o n ,   the  s t r i p p i n g   tower  22  is  p r o v i d e d   wi th   a  

p l u r a l i t y   of  c o n t a c t   t r a y s   24,  c aus ing   a  r e d i s t r i b u t i o n   o f  

the  l i q u i d   and  steam  over  the  c ross   s e c t i o n   of  the  s t r i p p i n g  

tower .   The  c o n t a c t   t r a y s   may  for   example  be  formed  by  g r i d  

t r a y s ,   s ieve   t r a y s   or  bubble   cap  t r a y s .  

For  c o n t r o l l i n g   the  t e m p e r a t u r e   in  the  b o t t o m p a r t   of  t h e  

tower ,   the  s t r i p p i n g   tower  22  is  s u i t a b l y   p r o v i d e d   wi th   a  

quench  system  25  c o n t a i n i n g   hea t   exchange  means,  for   c o o l i n g   a  

p a r t   of  the  r e s i d u a l   f r a c t i o n   and  r e i n t r o d u c i n g   sa id   c o o l e d  

l i q u i d   i n to   the  lower  p a r t   of  the  column  at   a  l e v e l   h i g e r   t h a n  

the  l e v e l   of  w i t h d r a w a l .  

The  upper   p a r t   of  the  s t r i p p i n g   tower  22  is  p r o v i d e d   w i t h  

a  spray  s e c t i o n   26  for   r e i n t r o d u c i n g   wi thdrawn  cooled   l i q u i d  

i n to   the  s t r i p p i n g   tower  22  for   l i q u e f y i n g   the  vapour  in  t h e  

top  of  the  column  to  p r e v e n t   e n t r a i n m e n t   of  vapour   by  t h e  

steam  l e a v i n g   the  s t r i p p i n g   tower  22  v ia   l i n e   27  over  the  t o p  

t h e r e o f .  

The  s t r i p p i n g   tower  22  as  shown  in  the  drawing  is  f u r t h e r  

p r o v i d e d   wi th   two  p r o d u c t   w i t h d r a w a l   l i n e s   28  and  29  f o r  

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

f r a c t i o n ,   r e s p e c t i v e l y .  



The  steam  passed   over  the  top  of  the  s t r i p p i n g   tower  22 

is  i n t r o d u c e d   i n to   a  p l u r a l i t y   of  c o n d e n s e r s   30,  one  of  w h i c h  

is  shown  in  the  drawing,   for   condens ing   the  steam  a t  

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

The  hea t   o b t a i n e d   from  the  p r o d u c t s   wi thdrawn  from  t h e  

f l a s h   tower  5  and  the  s t r i p p i n g   tower  22  may  be  a p p l i e d   f o r  

p r e h e a t i n g   the  reduced  crude  to  be  i n t r o d u c e d   in to   the  f l a s h  

tower  5 .  

Since  the  steam  from  the  steam  e j e c t o r   system  6  is  at  a  

s u b s t a n t i a l l y   h ighe r   p r e s s u r e   than  the  p r e s s u r e   in  the  f l a s h  

tower  5,  the  p r e s s u r e   in  the  s t r i p p i n g   tower  22  w i l l   a l so   b e  

s u b s t a n t i a l l y   h i g h e r   than  the  f l a s h   tower  p r e s s u r e .   To  o b t a i n  

the  h i g h e s t   p o s s i b l e   amount  of  more  v a l u a b l e   heavy  d i s t i l l a t e  

f r a c t i o n   and  the  l e a s t   p o s s i b l e   amount  of  l e s s   v a l u a b l e  

r e s i d u a l   f r a c t i o n ,   the  p r e s s u r e   in  the  s t r i p p i n g   tower  22 

should   however  be  kept   at  a  low  s u b - a t m o s p h e r i c   p r e s s u r e .   The 

minimum  p r e s s u r e   in  the  s t r i p p i n g   tower  22  is  d e t e r m i n e d   by  

the  minimum  c o n d e n s a t i o n   p r e s s u r e   of  the  steam  l e a v i n g   t h e  

s t r i p p i n g   tower  22 .  

By  a p p l y i n g   a  s o - c a l l e d   dry  f r a c t i o n a t i n g   s y s t e m  -   i . e .   a  

system  w i t h o u t   steam  i n j e c t i o n  -   in  the  f l a s h   tower ,   as  shown 

in  the  drawing,   the  p r e s s u r e   in  the  f l a s h   tower  can  be  c o n -  

s i d e r a b l y   reduced   compared  wi th   wet  f r a c t i o n a t i n g   s y s t e m s  

where in   steam  is  i n t r o d u c e d   in to   the  f l a s h   tower.   A  l o w e r  

p r e s s u r e   means  in  g e n e r a l   a  h ighe r   o u t p u t   of  v a l u a b l e   p r o d u c t s  

and  l e s s   bot tom  p r o d u c t .  

The  p r e s e n t   i n v e n t i o n   is  not   r e s t r i c t e d   to  a  p r o c e s s  
where in   the  i n i t i a l   s e p a r a t i o n   between  l i q u i d   and  vapour   i n  

the  f l a s h   tower  5  is  o b t a i n e d   by  c aus ing   the  reduced   crude  t o  

flow  a long  a  p l u r a l i t y   of  vanes  8.  I n s t e a d   t h e r e o f ,   t h e  

reduced   crude  may  for   example  be  passed   t h rough   a  c e n t r i f u g a l  

s e p a r a t o r   p o s i t i o n e d   in  the  f l a s h   tower  5.  F u r t h e r   t h e  

i n v e n t i o n   is  not  r e s t r i c t e d   to  the  p a r t i c u l a r   a r r angemen t   o f  



spray  s e c t i o n s ,   packing   m a t e r i a l   and  d e m i s t e r   mat  as  shown  i n  

the  drawing.   The  packing   m a t e r i a l   and  d e m i s t e r   mat  can  f o r  

example  be  s u i t a b l y   r e p l a c e d   by  f u r t h e r   spray  s e c t i o n s .   The 

number  of  spray  s e c t i o n s   is  chosen  in  r e l a t i o n   to  the  number  

of  s ide   p r o d u c t s   which  should  be  y i e l d e d   at  p r o c e s s i n g   r e d u c e d  

crude  wi th   a  given  c o m p o s i t i o n .  



1.  P roces s   for   s e p a r a t i n g   a  m u l t i - c o m p o n e n t   l i q u i d ,   com- 

p r i s i n g   h e a t i n g   the  m u l t i - c o m p o n e n t   l i q u i d   to  p r o v i d e   a  

mix tu re   of  a  l i q u i d   phase  and  a  vapour   phase ,   p a s s i n g   t h e  

mix tu re   i n to   a  lower  p a r t   of  a  f i r s t   column  whi le   m a i n t a i n i n g  

a  s u b - a t m o s p h e r i c   p r e s s u r e   w i t h i n   the  f i r s t   column,  componen t s  

of  the  m ix tu re   be ing   s e p a r a t e d   to  y i e l d   at  l e a s t   o n e  

d i s t i l l a t e   f r a c t i o n   and  a  bot toms  f r a c t i o n ,   w i t h d r a w i n g   s a i d  

f r a c t i o n s   from  the  column,  p a s s i n g   the  bot toms  f r a c t i o n   to  a  

second  column  whi le   m a i n t a i n i n g   a  p r e s s u r e   w i t h i n   the  s e c o n d  

column  which  is  h i g h e r   than  the  p r e s s u r e   in  the  f i r s t   c o l u m n ,  

c o n t a c t i n g   the  bot toms  f r a c t i o n   wi th   steam  in  the  s e c o n d  

column  to  o b t a i n   at  l e a s t   one  h e a v y - d i s t i l l a t e   f r a c t i o n   and  a  

r e s i d u a l   f r a c t i o n ,   the  s u b - a t m o s p h e r i c   p r e s s u r e   in  the  f i r s t  

column  be ing   m a i n t a i n e d   by  a  steam  e j e c t o r   system,   w h e r e i n  

d r i v i n g   steam  of  sa id   steam  e j e c t o r   system  is  used  in  t h e  

second  column  for   c o n t a c t i n g   the  bot toms  f r a c t i o n .  

2.  P roces s   as  c la imed   in  c la im  1,  where in   the  steam  f r o m  t h e  

steam  e j e c t o r   system  is  passed   i n to   a  lower  r e g i o n   of  t h e  

second  column  and  the  bot toms  f r a c t i o n   is  passed   i n to   an  u p p e r  

r eg ion   of  the  second  column  to  cause  c o u n t e r c u r r e n t   flows  o f  

steam  and  bot toms  f r a c t i o n .  

3.  P r o c e s s   as  c la imed  in  c la im  1  or  2,  where in   the  p r e s s u r e  
in  the  second  column  is  m a i n t a i n e d   at  a  s u b - a t m o s p h e r i c   l e v e l .  

4.  P roces s   as  c la imed   in  any  one   of  the  c la ims   1-3,  w h e r e i n  

p a r t   of  the  r e s i d u a l   f r a c t i o n   from  the  second  column  is  a f t e r  

c o o l i n g   r e i n t r o d u c e d   in to   sa id   column  at  a  h i g h e r   l e v e l   t h a n  

the  l e v e l   of  w i t h d r a w a l .  

5.  P r o c e s s   as  c la imed  in  any  one   of  the  c la ims   1-4,  w h e r e i n  

an  upper  p a r t   of  the  f i r s t   column  is  p r o v i d e d   wi th   a  p l u r a l i t y  

of  spray  s e c t i o n s ,   a r r a n g e d   one  above  the  o t h e r ,   each  s p r a y  
s e c t i o n   having  a  h e i g h t   of  at   most  lm.  



6.  P rocess   as  c la imed  in  any one  of  the  c la ims   1-5,  w h e r e i n  

the  bot toms  f r a c t i o n   is  hea t ed   p r i o r   to  p a s s i n g   t h i s   f r a c t i o n  

in to   the  second  co lumn.  

7.  P rocess   as  c la imed  in  c la im  6,  where in   the  b o t t o m s  

f r a c t i o n   is  hea ted   p r i o r   to  p a s s i n g   t h i s   f r a c t i o n   i n to   t h e  

second  column  to  a  t e m p e r a t u r e   at   or  near   i t s   i n i t i a l   b o i l i n g  

p o i n t .  

8.  P roces s   as  c la imed  in  any  one   of  the  c la ims   1-7,  w h e r e i n  

cooled   l i q u i d   is  i n t r o d u c e d   in to   the  second  column  f o r  

s e p a r a t i n g   formed  vapour  from  the  steam,  p r i o r   to  w i t h d r a w i n g  

the  steam  from  sa id   second  co lumn.  
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