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This  i n v e n t i o n   r e l a t e s   to  the  c a t a l y t i c   c o n v e r s i o n   o f  

o l e f i n i c   f e e d s t o c k s   in  a  FCC  gas  p l a n t   to  g a s o l i n e   and  fue l   o i l  

us ing  a  ZSM-5  type  z e o l i t e   c a t a l y s t .  

4  The  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  p r o c e s s   for  p roduc ing   a  

g a s o l i n e   f r a c t i o n   a n d / o r   a  fue l   o i l   f r a c t i o n   by  c o n t a c t i n g   a  

f e e d s t o c k   c o m p r i s i n g   C2  to  C5  o l e f i n s   with  a  c r y s t a l l i n e  

a l u m i n o s i l i c a t e   z e o l i t e   having  a  pore  d i a m e t e r   g r e a t e r   than  5 

Angstrom  U n i t s ,   a  s i l i c a - t o - a l u m i n a   r a t i o   of  at  l e a s t   12  and  a  

c o n s t r a i n t   index  of  from  1  to  12  under  r e a c t i o n   c o n d i t i o n s   e f f e c t i v e  

to  conve r t   the  o l e f i n s   to  a  g a s o l i n e   f r a c t i o n   and /o r   a  fuel   o i l  

f r a c t i o n ,   c h a r a c t e r i z e d   by  employing  as  the  f e e d s t o c k   the  d i s c h a r g e  

s t ream  from  the  f i n a l   s t a g e   of  the  wet  gas  compres so r   or  t h e  

overhead  from  the  high  p r e s s u r e   r e c e i v e r   in  the  gas  p l a n t   of  a  f l u i d  

c a t a l y t i c   c r a c k i n g   u n i t   and  pas s ing   the  e f f l u e n t   from  t h e  

z e o l i t e - c a t a l y z e d   c o n v e r s i o n   th rough  the  s e p a r a t i o n   and  r e c o v e r y  

f a c i l i t i e s   of  the  gas  p l a n t   to  r ecover   the  g a s o l i n e   f r a c t i o n   a n d / o r  

the  fuel   o i l   f r a c t i o n .  

Hydrocarbon  m i x t u r e s   c o n t a i n i n g   s i g n i f i c a n t   q u a n t i t i e s   o f  

l i g h t   o l e f i n s   are  f r e q u e n t l y   e n c o u n t e r e d   in  p e t r o c h e m i c a l   p l a n t s   and  

pe t ro leum  r e f i n e r i e s .   Because  of  the  ease  with  which  o l e f i n s   r e a c t ,  

these   s t r eams   se rve   as  f e e d s t o c k s   in  a  v a r i e t y   of  h y d r o c a r b o n  

conve r s ion   p r o c e s s e s .   Many  o l e f i n i c   c o n v e r s i o n   p r o c e s s e s   r e q u i r e  

t h a t   the  o l e f i n i c   feed  be  p rov ided   in  a  h igh ly   p u r i f i e d   c o n d i t i o n .  

However,  p r o c e s s e s   which  may  u t i l i z e   the  o l e f i n i c   f e e d s t o c k s   w i t h o u t  

the  need  for  f u r t h e r   s e p a r a t i o n   and  p u r i f i c a t i o n   are  h i g h l y  

d e s i r a b l e .  

Although  the  main  purpose  of  c a t a l y t i c   c r a c k i n g   is  t o  

conver t   gas  o i l   to  compounds  of  lower  m o l e c u l a r   weight   in  t h e  

g a s o l i n e   and  middle  d i s t i l l a t e   b o i l i n g   r anges ,   s i g n i f i c a n t  



q u a n t i t i e s   of  Cl-C4  h y d r o c a r b o n s   are  a lso   p roduced .   These  l i g h t  

h y d r o c a r b o n   gases   are  r i c h   in  o l e f i n s   which  h e r e t o f o r e   have  made 

them  prime  c a n d i d a t e s   for  c o n v e r s i o n   to  g a s o l i n e   b l end ing   s t ocks   by 

means  of  p o l y m e r i z a t i o n   a n d / o r   a l k y l a t i o n .   F r a c t i o n a t i o n   of  t h e  

e f f l u e n t   from  the  f l u i d   c a t a l y t i c   c r a c k i n g   r e a c t o r   has  been  employed  

t o   e f f e c t   an  i n i t i a l   s e p a r a t i o n   of  t h i s   s t r eam.   The  g a s e o u s  
overhead   from  the  main  f r a c t i o n a t o r   is  c o l l e c t e d   and  p r o c e s s e d   i n  

the  FCC  gas  p l a n t .   Here  the  gases   are  compressed ,   c o n t a c t e d   with  a  

naph tha   s t ream,   s c r u b b e d ,   where  n e c e s s a r y ,   with  an  amine  s o l u t i o n   t o  

remove  s u l f u r   and  then  f r a c t i o n a t e d   to  p rov ide ,   for  example,   l i g h t  

o l e f i n s   and  i s o b u t a n e   for   a l k y l a t i o n ,   l i g h t   o l e f i n s   f o r  

p o l y m e r i z a t i o n ,   n - b u t a n e   for  g a s o l i n e   b lend ing   and  propane  for  LPG. 

L igh t   gases  are  r e c o v e r e d   for   use  as  f u e l .  

Since  a l k y l a t i o n   u n i t s   were  more  c o s t l y   to  b u i l d   a n d  

o p e r a t e   than  p o l y m e r i z a t i o n   u n i t s ,   o l e f i n   p o l y m e r i z a t i o n   was 

i n i t i a l l y   f avored   as  the  r o u t e   for   p r o v i d i n g   b l end ing   s t o c k s .  

I n c r e a s e d   g a s o l i n e   demand  and  r i s i n g   oc tane   r e q u i r e m e n t s   s o o n  

favored   the  use  of  a l k y l a t i o n   because   i t   p rov ided   g a s o l i n e   b l e n d i n g  

s t o c k s   at  a  h ighe r   y i e l d   and  with  a  h igher   oc tane   r a t i n g   than  t h e  

comparable   po lymer i zed   p r o d u c t .   However,  c a t a l y t i c   a l k y l a t i o n   c a n  

p r e s e n t   some  s a f e t y   and  d i s p o s a l   problems.   In  a d d i t i o n ,   f e e d s t o c k  

p u r i f i c a t i o n   is  o f t en   r e q u i r e d   to  p reven t   c a t a l y s t   c o n t a m i n a t i o n .  

F u r t h e r ,   sometimes  t h e r e   is  i n s u f f i c i e n t   i s o b u t a n e   a v a i l a b l e   in  a  

r e f i n e r y   to  permi t   a l l   the  o l e f i n s   from  the  FCC  to  be  c a t a l y t i c a l l y  

a l k y l a t e d .  

The  broad  concep t   of  c o n t a c t i n g   an  o l e f i n i c   charge   s t o c k  

with  the  s p e c i a l   c l a s s   of  z e o l i t e s   with  which  t h i s   i n v e n t i o n   i s  

concerned   is  known  in  the  a r t   and  is  the  s u b j e c t   of  v a r i o u s   U.S .  

p a t e n t s .   Thus,  for  example,   U.S.  Pa t en t   No.  3 ,960 ,978   t e a c h e s  

c o n v e r s i o n   of  o l e f i n s   to  o l e f i n i c   g a s o l i n e s .   U.S.  P a t e n t   No. 

4 , 0 2 1 , 5 0 2   d i s c l o s e s   c o n v e r s i o n   of  o l e f i n s   over  ZSM-12.  U.S.  p a t e n t  

No.  3 , 760 ,024   d i s c l o s e s   c o n t a c t i n g   o l e f i n s   with  ZSM-5  t y p e  



z e o l i t e s .   U.S.  P a t e n t   No.  3 ,775 ,501   d i s c l o s e s   p r e p a r a t i o n   o f  

a r o m a t i c s   by  c o n t a c t i n g   o l e f i n s   over  ZSM-5  type  c a t a l y s t s .   U . S .  

P a t e n t   No.  3 , 827 ,968   d i s c l o s e s   a  two- s t ep   a r o m a t i z a t i o n   p r o c e s s  

where in   in  the  f i r s t   s t ep   an  o l e f i n   is  c o n t a c t e d   over  a  ZSM-5  t y p e  

z e o l i t e .   U.S.  P a t e n t   No.  4 , 2 1 1 , 6 4 0   d i s c l o s e s   a  p r o c e s s   f o r  

c o n t a c t i n g   a  h igh ly   o l e f i n i c   g a s o l i n e   with  a  ZSM-5  type  z e o l i t e   t o  

produce  fue l   o i l   and  g a s o l i n e   having  enhanced  gum  s t a b i l i t y .   U . S .  

P a t e n t   No.  4 , 2 2 7 , 9 9 2   d i s c l o s e s   a  p rocess   for  s e p a r a t i n g   e t h y l e n e  

from  a  mixture   of  C2-c5  o l e f i n s   by  c o n t a c t i n g   the  mix tu re   with  a  

ZSM-5  type  z e o l i t e   under  c o n d i t i o n s   e f f e c t i v e   to  c o n v e r t   at  l e a s t  

80%  of  the  C3+  o l e f i n s   and  no  more  than  20%  of  the  e t h y l e n e .  

However,  none  of  the  p r i o r   a r t   is  d i r e c t e d   toward  the  c o n v e r s i o n   o f  

o l e f i n i c   gas  s t r eams   in  a  f l u i d   c a t a l y t i c   c r a c k i n g   (FCC)  un i t   g a s  

p l a n t   to  g a s o l i n e   and  fue l   o i l .  

This  i n v e n t i o n   r e l a t e s   to  an  improvement  in  the  p roces s   f o r  

p roduc ing   a  g a s o l i n e   f r a c t i o n   and /o r   a  fuel   o i l   f r a c t i o n   by 

c o n t a c t i n g   a  f e e d s t o c k   c o m p r i s i n g   C2  to  C5  o l e f i n s   with  a  

c r y s t a l l i n e   a l u m i n o s i l i c a t e   z e o l i t e   having  a  pore  d i a m e t e r   g r e a t e r  

than  5  Angstrom  Uni t s ,   a  s i l i c a - t o - a l u m i n a   r a t i o   of  at  l e a s t   12  and  

a  c o n s t r a i n t   index  of  from  1  to  12  under  r e a c t i o n   c o n d i t i o n s  

e f f e c t i v e   to  conver t   the  o l e f i n s   to  a  g a s o l i n e   f r a c t i o n   and /or   a  

fue l   o i l   f r a c t i o n ,   the  improvement  compr i s ing   employing  as  t h e  

f e e d s t o c k   the  d i s c h a r g e   s t ream  from  the  f i n a l   s t a g e   of  the  wet  g a s  

compressor   or  the  overhead   from  the  high  p r e s s u r e   r e c e i v e r   in  t h e  

gas  p l a n t   of  a  f l u i d   c a t a l y t i c   c r a c k i n g   un i t   and  p a s s i n g   t h e  

e f f l u e n t   from  the  z e o l i t e   c a t a l y z e d   c o n v e r s i o n   th rough   t h e  

s e p a r a t i o n   and  r ecovery   f a c i l i t i e s   of  the  gas  p l a n t   to  r e cove r   t h e  

g a s o l i n e   f r a c t i o n   and /or   the  fuel   o i l   f r a c t i o n .  

In  g e n e r a l ,   the  c a t a l y s t s   used  in  a c c o r d a n c e   with  t h i s  

i n v e n t i o n   are  c r y s t a l l i n e   z e o l i t e s   having  a  s i l i c a / a l u m i n a   r a t i o  

g r e a t e r   than  12  and  a  C o n s t r a i n t   Index  ( C . I . )   of  from  1  to  12.  The 

z e o l i t e s   are  g e n e r a l l y   termed  ZSM-5  type  z e o l i t e s .   These  z e o l i t e s  



and  t h e i r   use  as  c o n v e r s i o n   c a t a l y s t s   for  o l e f i n s   are  d e s c r i b e d   i n  

the  U.S.  p a t e n t s   r e f e r r e d   to  above,  p a r t i c u l a r l y   U.S.  Pa t en t   Nos. 

3 , 7 6 0 , 0 2 4 ,   3 , 9 6 0 , 9 7 8 ,   4 , 0 2 1 , 5 0 2 ,   4 ,211 ,640   and  4 , 2 2 7 , 9 9 2 .  

The  p r e f e r r e d   c l a s s   of  z e o l i t e s   d e f i n e d   h e r e i n   are  ZSM-5 

type  z e o l i t e s   as  e x e m p l i f i e d   by  ZSM-5,  ZSM-11,  ZSM-12,  ZSM-35, 

ZSM-38,  with  ZSM-5  being  p a r t i c u l a r l y   p r e f e r r e d .  

ZSM-5  is   d e s c r i b e d   in  U.S.  P a t e n t   No.  3 , 7 0 2 , 8 8 6 ,   ZSM-11  i n  

U.S.  P a t e n t   No.  3 , 7 0 9 , 9 7 9 ,   ZSM-12  in  U.S.  P a t e n t   No.  3 , 8 3 2 , 4 4 9 ,  

ZSM-35  in  U.S.  P a t e n t   No.  4 , 0 1 6 , 2 4 5   and  ZSM-38  in  U.S.  Pa t en t   No. 

4 , 0 4 6 , 8 5 9 .  

By  u t i l i z i n g   the  o l e f i n i c   f e e d s t r e a m s   of  a  FCC  gas  p lan t   a s  

f e e d s t o c k s   in  the  p r e s e n t   i n v e n t i o n ,   the  need  for  s e p a r a t e   p r o c e s s e s  

for   the  p o l y m e r i z a t i o n   or  a l k y l a t i o n   of  the  o l e f i n s   in  t h i s   s t r e a m  

is   o b v i a t e d   or  r educed .   The  concep t   of  u t i l i z i n g   a  ZSM-5  type  

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

p r o v i d i n g   C5+  g a s o l i n e   a n d / o r   fue l   o i l   b l e n d i n g   s t o c k s   has  many 

a d v a n t a g e s .   Since  the  ZSM-5  type  z e o l i t e s   can  t o l e r a t e   t h e  

p o i s o n i n g   e f f e c t s   of  the  i m p u r i t i e s   normal ly   found  in  raw  FCC 

p roduc t   s t r e ams ,   ext reme  p u r i f i c a t i o n   p r o c e d u r e s   o f t e n   e n c o u n t e r e d  

in  p o l y m e r i z a t i o n   and  a l k y l a t i o n   do  not  have  to  be  employed.   A l s o ,  

l o c a t i n g   the  p roce s s   of  t h i s   i n v e n t i o n   in  the  FCC  gas  p l a n t   r e d u c e s  

the  c a p i t a l   i n v e s t m e n t   and  o p e r a t i n g   cos t s   r e q u i r e d   for   a  c o n v e r s i o n  

p r o c e s s   of  t h i s   n a t u r e   s i n c e   no  new  p roduc t   r ecove ry   f a c i l i t i e s   h a v e  

to  be  p r o v i d e d .   The  e f f l u e n t   from  the  c a t a l y t i c   c o n v e r s i o n   can  

c o n t i n u e   th rough  the  gas  p l a n t   which  has  the  f a c i l i t i e s   r e q u i r e d   t o  

s e p a r a t e   the  g a s o l i n e   f r a c t i o n   and /or   fue l   o i l   f r a c t i o n   as  b l e n d i n g  

s t o c k s   from  the  l i g h t e r   m a t e r i a l s   which  are  r e c o v e r e d   as  LPG  and 

fue l   gas.  The  only  new  equipment   which  must  be  p rov ided   to  p r a c t i c e  

the  o l e f i n   c o n v e r s i o n   in  a c c o r d a n c e   with  t h i s   i n v e n t i o n   is  a  

c a t a l y t i c   r e a c t o r ,   f e e d / e f f l u e n t   heat   exchangers   and  a  p r e h e a t  

f u r n a c e .  



Although  t h e r e   are  a  number  of  s t r eams   in  the  gas  p l a n t   o f  

a  FCC  un i t   which  c o n t a i n   l i g h t   o l e f i n s   which  might  be  u s e f u l l y  

employed  in  t h i s   i n v e n t i o n ,   two  of  them  are  p r e f e r r e d .   The 

d i s c h a r g e   s t ream  from  the  f i n a l   s t age   of  the  wet  gas  compres so r   and 

the  overhead   from  the  high  p r e s s u r e   r e c e i v e r   are  t h e s e   p r e f e r r e d  

s t r e a m s .   The  m u l t i - s t a g e   wet  gas  compressor   in  the  gas  p l a n t   i s  

r e q u i r e d   to  i n c r e a s e   the  p r e s s u r e   of  the  gaseous   ove rhead   from  t h e  

FCC  main  f r a c t i o n a t o r   so  t h a t   i t   may  be  e f f e c t i v e l y   p r o c e s s e d   in  t h e  

gas  p l a n t .   The  d i s c h a r g e   from  the  f i n a l   s t age   is  u s u a l l y   from  1308 

to  1653  kPa  (175  to  225  p s ig )   and  149  to  177°C  (300  t o  3 5 0 ° F ) .  

Where  the  s u l f u r   c o n t e n t   of  the  FCC  l i g h t   gases   is  s i g n i f i c a n t ,   an  

amine  s c r u b b e r ,   employing  mono-,  d i -   or  t r i e t h a n o l   amine  or  m i x t u r e s  

t h e r e o f ,   may  be  l o c a t e d   between  the  s t a g e s   of  the  wet  gas  c o m p r e s s o r  

or  immed ia t e ly   ups t ream  of  the  c o n v e r s i o n   f a c i l i t i e s   which  are  t h e  

s u b j e c t   of  t h i s   i n v e n t i o n   to  reduce  the  s u l f u r   c o n t e n t   to  a c c e p t a b l e  

l e v e l s .   Where  the  l e v e l s   of  ammonia  are  s i g n i f i c a n t ,   a  water   wash 

s t a g e   might  a l so   be  i n c o r p o r a t e d   to  reduce  ammonia  c o n t e n t   and  t o  

remove  t r a c e s   of  e n t r a i n e d   amine  s o l u t i o n .  

The  overhead  from  the  high  p r e s s u r e   r e c e i v e r   a s s o c i a t e d  

with  the  wet  gas  compressor   is  the  o the r   p r e f e r r e d   f e e d s t o c k   for  t h e  

p r e s e n t   p r o c e s s .   This  gaseous   s t ream  does  not  have  the  same 

c o m p o s i t i o n   as  the  d i s c h a r g e   from  the  compressor   s i n c e   o t h e r  .  

s t r e a m s ,   such  as  the  l i q u i d   from  the  i n t e r s t a g e   r e c e i v e r   and  t h e  

r i c h   l i q u i d   from  the  pr imary   a b s o r b e r ,   as  well   as  the  s t r i p p e r  

o v e r h e a d ,   d i s c h a r g e   i n to   t h i s   v e s s e l .   The  gas  s t ream  p a s s i n g   f rom 

the  high  p r e s s u r e   r e c e i v e r   is  u s u a l l y   at  from  1136  to  1480  kPa  ( 150  

to  200  ps ig )   and  from  32  to  43°C  (90  to  1 1 0 ° F ) .  

In  g e n e r a l ,   the  p r o c e s s   of  t h i s   i n v e n t i o n   is  c a r r i e d   out  a t  

a  p r e s s u r e   from  1136  to  1825  kPa  (150  to  250  p s i g ) ,   a  t e m p e r a t u r e  

from  149  to  399°C  (300  to  750°F)  and  a  space  v e l o c i t y   of  from  0.1  t o  

10  WHSV,  based  on  the .C2   to  C5  o l e f i n s .  



As  has  been  s t a t e d   h e r e i n b e f o r e ,   the  broad  concept   o f  

c o n t a c t i n g   o l e f i n s ,   a lone   or  in  admix tu re   with  each  o t h e r   or  o t h e r  

h y d r o c a r b o n s ,   over  the  i d e n t i f i e d   c a t a l y s t   with  which  t h i s   i n v e n t i o n  

is  conce rned   is  not  per  se  nove l .   The  key  to  t h i s   i n v e n t i o n   r e s i d e s  

in  s e l e c t i n g   a  C2 to  C5  o l e f i n s - c o n t a i n i n g   gas  s t r eam  in  a  FCC 

gas  p l a n t   as  the  f e e d s t o c k   for   the  d e s i r e d   c a t a l y t i c   c o n v e r s i o n   a n d  

the  use  of  the  s e p a r a t i o n   and  r e c o v e r y   f a c i l i t i e s   of  the  gas  p l a n t  

to  p r o c e s s   the  e f f l u e n t   from  the  c a t a l y t i c   c o n v e r s i o n   such  t h a t  

g a s o l i n e   and /o r   fue l   o i l   f r a c t i o n s   u s e f u l   in  g a s o l i n e   and  fue l   o i l  

b l e n d i n g   may  be  produced  w i t h o u t   the  n e c e s s i t y   of  p r o v i d i n g   p r o d u c t  

r e c o v e r y   f a c i l i t i e s ,   t h e r e b y   min imiz ing   the  c a p i t a l   i n v e s t m e n t   and  

o p e r a t i n g   c o s t s   for  the  s u b j e c t   p r o c e s s .  

The  improvements   d e s c r i b e d   h e r e i n   can  be  i l l u s t r a t e d   by 

r e f e r e n c e   to  F i g u r e s   1  and  2  which  p r e s e n t ,   r e s p e c t i v e l y ,   a  f l o w p l a n  

of  a  FCC  gas  p l a n t   and  a  f l owp lan   of  an  embodiment  of  t h i s  

i n v e n t i o n .   The  do t t ed   s q u a r e s   l a b e l e d   A  and  8  in  F igure   1  i n d i c a t e  

the  a l t e r n a t e   l o c a t i o n s   for   the  r e a c t o r   and  a t t e n d a n t   e q u i p m e n t  

d e p i c t e d   in  F igure   2 .  

R e f e r r i n g   to  F igure   1,  the  condensed  overhead   from  the  FCC 

main  f r a c t i o n a t o r   flows  t h r o u g h   l i n e   2  in to   FCC  main  f r a c t i o n a t o r  

ove rhead   a c c u m u l a t o r   4  for  s e p a r a t i o n   in to   a  gaseous   phase  and  a  

l i q u i d   phase .   The  gaseous   p o r t i o n   of  the  column  overhead   flows  f rom 

a c c u m u l a t o r   4  to  the  FCC  gas  p l a n t   th rough  l i n e   6  to  the  s u c t i o n   o f  

the  f i r s t   s t a g e   of  wet  gas  compres so r   8  for  the  i n i t i a l   i n c r e a s e   i n  

p r e s s u r e .   The  wet  gas  d i s c h a r g e s   from  the  f i r s t   s t a g e   of  t h e  

c o m p r e s s o r   th rough   l i n e   10  to  i n t e r s t a g e   r e c e i v e r   12  and  l i n e   14  and  

then  t h rough   the  second  s t a g e   of  the  wet  compressor   from  which  i t   i s  

d i s c h a r g e d   th rough  l i n e   16  at  about   163°C  (325°F)  and  about   1480  kPa 

(200  p s i g ) .   Where  the  s u l f u r   l e v e l   of  the  gaseous   s t r eam  is  above  

a c c e p t a b l e   l e v e l s ,   an  e t h a n o l a m i n e   s c r u b b e r   (not   shown)  may  b e  

l o c a t e d   in  l i n e   10  to  reduce  the  s u l f u r   c o n t e n t   to  a c c e p t a b l e  

l e v e l s .   A l t e r n a t i v e l y   the  s c r u b b e r   may  be  l o c a t e d   ups t ream  of  t h e  

r e a c t o r   and  equipment   d e p i c t e d   in  F igure   2,  i . e . ,   in  l i n e s   16  or  3 2 .  



As  a  f i r s t   o p t i o n ,   the  gas  s t r eam  in  l i n e   16  may  b e  

employed  in  the  p r a c t i c e   of  t h i s   i n v e n t i o n .   This  s t ream  t y p i c a l l y  

has  a  c o m p o s i t i o n   as  shown  in  Table  I.  R e f e r r i n g   to  F igure   2,  which  

may  be  c o n s i d e r e d   as  being  l o c a t e d   at  p o s i t i o n   A  of  F igure   1,  t h e  

o l e f i n i c   s t r eam  in  l i n e   16  passes   through  hea t   exchanger   102  where  

i t   is  p r e - h e a t e d   by  i n d i r e c t   heat   exchange  with  the  r e a c t o r  

e f f l u e n t ,   d e s c r i b e d   h e r e i n a f t e r .   The  p a r t i a l l y  





hea ted   o l e f i n   s t ream  then  flows  t h r o u g h   l i n e   104  to  p r e h e a t   f u r n a c e  

106  where  i t   is  hea ted   to  the  r e a c t i o n   t e m p e r a t u r e   in  the  range  o f  

149-399°C  (300-750°C) .   The  thus   h e a t e d   s t ream  f lows  t h rough   l i n e  

108  to  r e a c t o r   110  which  c o n t a i n s   a  f i xed   bed  112  of  ZSM-5  z e o l i t e  

c a t a l y s t .   While  pass ing   through  the  r e a c t o r   at  a  space  v e l o c i t y   o f  

from  0.1  to  10  WHSV,  the  C2 to  C5  o l e f i n s   in  the  gaseous   m i x t u r e  

are  c o n v e r t e d   to  hydroca rbons   b o i l i n g   in  the  g a s o l i n e   and  fue l   o i l  

range .   The  r e a c t i o n   mix ture   l e a v e s   r e a c t o r   110  th rough   l i n e   114  and 

flows  to  the  s h e l l   s ide  of  heat   e x c h a n g e r   102  where  t h i s   e f f l u e n t  

s t ream  p r o v i d e s   some  of  the  p r e h e a t   to  the  o l e f i n i c   f e e d s t r e a m .  

R e f e r r i n g   to  both  F igu re s   1  and  2,  the   r e a c t i o n   mix tu re   then  p a s s e s  

to  l i n e s   18,  20  and  22  and  e n t e r s   high  p r e s s u r e   r e c e i v e r   2 4 .  

Seve ra l   o t h e r   s t r eams   are  a lso   passed   i n to   t h i s   r e c e i v e r   where  t h e y  

are  s e p a r a t e d   in to   a  l i q u i d   phase  and  a  gaseous  phase .   T h e s e  

i n c l u d e   the  l i q u i d   phase  from  c o m p r e s s o r   i n t e r s t a g e   r e c e i v e r   12 

which  flows  from  r e c e i v e r   12  th rough   l i n e s   26,  28  and  22  to  r e c e i v e r  

24,  the  r i c h   l i q u i d   from  the  pr imary  a b s o r b e r ,   d e s c r i b e d  

h e r e i n a f t e r ,   which  passes   from  the  a b s o r b e r   through  l i n e s   30,  28  and 

22  to  the  r e c e i v e r   and  the  overhead   from  the  s t r i p p e r ,   a l s o  

d e s c r i b e d   h e r e i n a f t e r ,   which  pas ses   th rough   l i n e s   31,  20  and  22  t o  

the  r e c e i v e r .   The  t e m p e r a t u r e   of  t h e s e   combined  s t r e a m s   in  r e c e i v e r  

24  is  about   38°C  ( 1 0 0 ° F ) .  

The  s t reams   e n t e r i n g   high  p r e s s u r e   r e c e i v e r   24  a r e  

s e p a r a t e d   t h e r e i n   in to   a  gaseous  phase  and  a  l i q u i d   phase .   The 

gaseous  phase  passes   through  l i n e s   32  and  34  to  pr imary  a b s o r b e r  

36.  Dotted  square   B  r e p r e s e n t s   an  a l t e r n a t e   l o c a t i o n   for  the  F i g u r e  

2  f lowplan   and  t h i s   embodiment  w i l l   be  d e s c r i b e d   h e r e i n a f t e r .   F o r  

purposes   of  the  p r e s e n t   d e s c r i p t i o n   where  the  F igure   2  f l owp lan   i s  

l o c a t e d   at  d o t t e d   square  A,  the  gaseous   phase  from  high  p r e s s u r e  
r e c e i v e r   24  passes   d i r e c t l y   to  p r imary   a b s o r b e r   36  where  a  C5+ 
l i q u i d   s t ream  pass ing   in  c o u n t e r c u r r e n t   flow  to  the  gas  a b s o r b s  

heavy  h y d r o c a r b o n s   from  the  gas  s t r e a m .   The  Ce+  l i q u i d s   employed  



i n c l u d e   the  l i q u i d   phase  from  FCC  main  column  overhead   a c c u m u l a t o r   4  

and  a  p o r t i o n   of  the  f i n a l   l i q u i d   p roduc t   from  the  gas  p l a n t .   T h e s e  

s t reams   are  passed   to  pr imary  a b s o r b e r   36  through  l i n e s   38  and  4 0 ,  

r e s p e c t i v e l y .   The  r i ch   l i q u i d   from  a b s o r b e r   36  flows  from  t h e  

column  th rough   l i n e s   30,  28  and  22  and  e n t e r s   high  p r e s s u r e   r e c e i v e r  

24,  as  d e s c r i b e d   a b o v e .  

The  unabso rbed   gases  pass  from  the  top  of  a b s o r b e r   36  

th rough   l i n e   42  where  they  are  combined  with  coker  gas  s u p p l i e d  

th rough   l i n e   44.  The  combined  gaseous   s t r eam  passes   through  l i n e   46  

in to   sponge  a b s o r b e r   48  where  they  are  c o n t a c t e d   in  c o u n t e r c u r r e n t  

f a sh ion   with  sponge  o i l   which  is  a  s t r i p p e d   heavy  naphtha   or  l i g h t  

fue l   o i l   b o i l i n g   in  the  177-260°C  (350-500°F)   range .   In  t h i s  

a b s o r b e r ,   the  C3+  gases   are  absorbed   by  the  sponge  o i l   wh ich  

pa s se s   from  sponge  a b s o r b e r   48  th rough   l i n e   50  and  d i s c h a r g e s   i n t o  

FCC  main  column  (not   shown)  by  means  of  l i n e   2.  The  u n a b s o r b e d  

C2-  gases   pass  from  the  a b s o r b e r   th rough   l i n e   52  and  a r e  

e v e n t u a l l y   burned  as  fue l   g a s .  

R e t u r n i n g   to  the  l i q u i d   phase  in  h i g h  p r e s s u r e   r e c e i v e r   2 4 ,  

which  c o n t a i n s   the  g a s o l i n e   and /o r   fue l   o i l   f r a c t i o n s   o b t a i n e d   by 

the  ZSM-5  c a t a l y t i c   c o n v e r s i o n   of  the  l i g h t   o l e f i n   gases ,   t h i s  

l i q u i d   pa s se s   from  the  r e c e i v e r   th rough   l i n e   54  to  s t r i p p e r   56  w h e r e  

steam  is  employed  to  remove  the  l i g h t   gases   from  t h i s   s t r eam.   The 

steam  and  the  l i g h t   gases   pass  from  the  top  of  the  s t r i p p e r   t h r o u g h  

l i n e   31  and  e v e n t u a l l y   d i s c h a r g e   i n to   high  p r e s s u r e   r e c e i v e r   24  f r o m  

which  the  u s e f u l   l i g h t   gases  are  r e c o v e r e d .  

The  s t r i p p e d   C3+  l i q u i d   pas ses   from  s t r i p p e r   56  t h r o u g h  

l i n e   58  to  d e b u t a n i z e r   60  where  a  C4-  f r a c t i o n   is  s e p a r a t e d   a n d  

passes   from  the  column  as  the  overhead  th rough  l i n e   62  where  i t   i s  

r e c o v e r e d   as  LPG  p r o d u c t .   The  g a s o l i n e   and /o r   fue l   o i l   f r a c t i o n   i s  

removed  from  d e b u t a n i z e r   60  as  the  bot toms  f r a c t i o n   through  l i n e  

64.  A  p o r t i o n   of  t h i s   f r a c t i o n   is  r e c y c l e d   through  l i n e   40  to  t h e  

pr imary  a b s o r b e r   as  a  p o r t i o n   of  the  a b s o r b i n g   l i q u i d   as  d e s c r i b e d  



above.   The  r ema in ing   p o r t i o n   of  the  Cc+  bot toms  is   r e c o v e r e d   a s  

p r o d u c t   t h rough   l i n e   66  and  is  employed  as  b l e n d i n g   s t ock   f o r  

g a s o l i n e   a n d / o r   fue l   o i l   f o l l o w i n g   f u t h e r   f r a c t i o n a t i o n ,   as  r e q u i r e d .  

As  d e s c r i b e d   above,  t h i s   i n v e n t i o n   may  o p t i o n a l l y   b e  

p r a c t i c e d   employing  the  overhead   from  high  p r e s u r e   r e c e i v e r   24  a s  

the  feed  for   the  c o n v e r s i o n   to  g a s o l i n e   and /o r   fue l   o i l .   T y p i c a l l y ,  

t h i s   s t r eam  has  a  c o m p o s i t i o n   as  shown  in  Table  I.  In  t h i s  

embodiment ,   the  f lowplan   of  F igu re   2  is  l o c a t e d   at  p o s i t i o n   B  o f  

F igure   1  with  the  feed  pa s s ing   t h rough   l i n e   32  and  the  r e a c t i o n  

mix tu re   c o n t i n u i n g   on  to  the  s e p a r a t i o n   equipment   of  the  gas  p l a n t  

t h rough   l i n e   34.  Obv ious ly ,   when  p r a c t i c i n g   t h i s   embodiment  t h e  

d i s c h a r g e   from  the  wet  gas  compres so r   flows  d i r e c t l y   from  l i n e   16  t o  

l i n e   18.  In  o t h e r   r e g a r d s   t h i s   embodiment  is  p r a c t i c e d   i n  

s u b s t a n t i a l l y   the  same  manner  as  the  embodiment  d e s c r i b e d   a b o v e  

where  the  F igu re   2  f lowplan   is  l o c a t e d   at  p o s i t i o n   A  of  F igu re   1 .  

By  p r a c t i c i n g   the  i n v e n t i o n   as  d e s c r i b e d   h e r e i n   whereby  t h e  

o l e f i n i c   f e e d s t r e a m s   in  the  FCC  gas  p l a n t   are  c a t a l y t i c a l l y  

c o n v e r t e d   in  the  p r e sence   of  a  ZSM-5  type  z e o l i t e   to  g a s o l i n e   a n d / o r  

fuel   o i l   f r a c t i o n s   and  the  e x i s t i n g   f a c i l i t i e s   are  employed  t o  

s e p a r a t e   and  r e cove r   t hese   f r a c t i o n s ,   the  c a p i t a l   i n v e s t m e n t   and  

o p e r a t i n g   c o s t s   r e q u i r e d   for  t h i s   c o n v e r s i o n   are  m i n i m i z e d .  



1.  P rocess   for  p roduc ing   a  g a s o l i n e   f r a c t i o n   and/or   a  f u e l  

o i l   f r a c t i o n   by  c o n t a c t i n g   a  f e e d s t o c k   c o m p r i s i n g   C2  to  C5 
o l e f i n s   with  a  c r y s t a l l i n e   a l u m i n o s i l i c a t e   z e o l i t e   having  a  p o r e  
d i a m e t e r   g r e a t e r   than  5  Angstrom  Uni t s ,   a  s i l i c a - t o - a l u m i n a   r a t i o   o f  

at   l e a s t   12  and  a  c o n s t r a i n t   index  of  from  1  to  12  under  r e a c t i o n  

c o n d i t i o n s   e f f e c t i v e   to  c o n v e r t   the  o l e f i n s   to  a  g a s o l i n e   f r a c t i o n  

and /o r   a  fue l   o i l   f r a c t i o n ,   c h a r a c t e r i z e d   by  employing  as  t h e  

f e e d s t o c k   the  d i s c h a r g e   s t ream  from  the  f i n a l   s t a g e   of  the  wet  g a s  

compressor   or  the  ove rhead   from  the  high  p r e s s u r e   r e c e i v e r   in  t h e  

gas  p l a n t   of  a  f l u i d   c a t a l y t i c   c r a c k i n g   u n i t   and  pa s s ing   t h e  

e f f l u e n t   from  the  z e o l i t e - c a t a l y z e d   c o n v e r s i o n   t h rough   t h e  

s e p a r a t i o n   and  r e cove ry   f a c i l i t i e s   of  the  gas  p l a n t   to  r e cove r   t h e  

g a s o l i n e   f r a c t i o n   a n d / o r   the  fue l   o i l   f r a c t i o n .  

2.  The  p r o c e s s   of  Claim  1  where in   the  f e e d s t o c k   is  p a s s e d  

th rough   an  amine  a b s o r b e r   under  c o n d i t i o n s   to  e f f e c t i v e l y   reduce  t h e  

CO2  and  HzS  c o n t e n t s   of  the  f e e d s t o c k   or  a  water   s c r u b b e r   u n d e r  

c o n d i t i o n s   to  e f f e c t i v e l y   reduce  the  NH3  and  amine  c o n t e n t s   of  t h e  

f e e d s t o c k   or  c o m b i n a t i o n s   of  the  amine  a b s o r b e r   and  water   s c r u b b e r  

p r i o r   to  c o n t a c t i n g   the  f e e d s t o c k   with  the  z e o l i t e .  

3.  The  p r o c e s s   of  Claim  1  or  2  where in   the  z e o l i t e   i s  

ZSM-5,  ZSM-11,  ZSM-12,  ZSM-35  or  m i x t u r e s   t h e r e o f .  

4.  The  p r o c e s s   of  Claim  3  where in   the  z e o l i t e   is  ZSM-5. 



5.  The  p r o c e s s   of  any  one   of  Claims  1  to  4  wherein  t h e  

sou rce   of  the  f e e d s t o c k   is  a  f l u i d   c a t a l y t i c   c r a c k i n g   u n i t .  

6.  The  p roce s s   of  any one  of  Claims  1  to  4  wherein  t h e  

sou rce   of  the  f e e d s t o c k   is  a  c o k e r .  
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