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PROCESS  FOR  INCREASING  OCTANE  AND  REDUCING  SULFUR 

CONTENT  OF  OLEFINIC  GASOLINES 

This  i nven t ion   r e l a t e s   to  a  process   for  i n c r e a s i n g   t h e  

octane  number  while  s i m u l t a n e o u s l y   reducing  the  s u l f u r   conten t   o f  

o l e f i n i c   g a s o l i n e s   der ived  from  c rack ing   p r o c e s s e s ,   s p e c i f i c a l l y  

c a t a l y t i c   c racking   p r o c e s s e s .  
New  r e g u l a t i o n s   r e q u i r i n g   r e d u c t i o n   of  lead  in  g a s o l i n e  

wil l   lead  to  the  need  for  h igher   average  g a s o l i n e   pool  oc tanes .   In  

add i t i on ,   there   is  l i k e l y   to  be  cont inued   i n t e r e s t   in  r e d u c i n g  

s u l f u r   oxide  (SOx)  emiss ions ,   e s p e c i a l l y   as  g a s o l i n e s   der ived   from 

f l u i d i z e d   c a t a l y t i c   c rack ing   (FCC)  p roces se s   are  i n t e g r a t e d   more 

into  the  unleaded  g a s o l i n e   pools  for  use  in  au tomobi les   e q u i p p e d  

with  c a t a l y t i c   c o n v e r t e r s .  

The  p o s s i b i l i t y   of  c a t a l y t i c a l l y   reforming  FCC  naphtha  t o  

upgrade  a  g a s o l i n e   pool  was  cons ide red   by  L.  A.  G e r r i t s e n ,  

" C a t a l y t i c   Reforming  of  FCC  Naphtha  for  P roduc t ion   of  L e a d - F r e e  

Gaso l ine" ,   Ketjen  Symposium,  Amsterdam,  1984.  Such  p r i o r   a r t  

d i s c l o s e d   reforming  a  FCC  naphtha  f r a c t i o n   over  a  b i m e t a l l i c   P t - R e  

c a t a l y s t ,   but  i t   was  found  tha t   h igher   s e v e r i t y   and  i n c r e a s e d  

throughput   c o n d i t i o n s   of  the  process   r e s u l t e d   in  a  d e t e r i o r a t i o n   o f  

the  cycle  length   of  the  c a t a l y s t   in  the  r e f o r m e r .  

Many  c r y s t a l l i n e   s i l i c a t e   z e o l i t e s   are  now  known  to  t h e  

p r i o r   a r t .   However,  d i r e c t   reforming  of  o l e f i n i c   g a s o l i n e s   d e r i v e d  

from  c a t a l y t i c   c rack ing   of  gas  o i l s   leads  to  rapid  aging  o f  

c o n v e n t i o n a l   reforming  c a t a l y s t s   due  to  the  r e l a t i v e l y   high  s u l f u r  

content   (0.05  to  0.5  wt  %)  of  these  g a s o l i n e s .   The  o l e f i n i c  

composi t ion   of  these   g a s o l i n e s   also  leads  to  r e l a t i v e l y   h igh  

hydrogen  consumption  and  co r r e spond ing   exctherm  during  t h e  
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d e s u l f u r i z a t i o n   necessary   p r io r   to  reforming  with  c o n v e n t i o n a l  

c a t a l y s t s .  

Cer ta in   hydro the rmal ly   s t ab le   c a t a l y s t s ,   such  as  t h o s e  

taught  in  U.  S.  Patent   No.  3 ,493,519,   employ  an  ammonium-Y 

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   which  is  c a l c ined   in  the  presence   o f  

r ap id ly   flowing  steam.  The  r e s u l t a n t   steamed  product   i s  

base-exchanged  with  an  ammonium  sa l t   and  t r e a t e d   with  a  c h e l a t i n g  

agent  capable  of  combining  with  aluminum  at  pH  between  7  and  9. 

These  a l uminum-de f i c i en t   c a t a l y s t s   are  r epo r t ed   to  e x h i b i t  

enormously  high  a c t i v i t y   (alpha  v a l u e ) .  

Other  t r e a tmen t s   of  s y n t h e t i c   f a u j a s i t e   (NH^Y)  p r e p a r e d  

by  ammonium  ion-exchange  of  sodium  f a u j a s i t e   are  r epo r t ed   in  U.S. 

Patent  No.  3 ,591,488.   These  steamed  z e o l i t e s ,   a f t e r   heat  t r e a t m e n t ,  

are  base-exchanged  with  c a t i o n s ,   such  as  ammonium  ion,  and/or   me ta l  

ions  s e l e c t e d   from  Groups  II-A,  I-B  to  VII-B,  VIII  of  the  P e r i o d i c  

Table  and  rare  ear th   ions  with  atomic  numbers  51  to  71,  such  as  Mg, 

Car  Sr,  Ti,  V,  Cr,  Mn,  Fe,  Co,  Ni,  Cu,  Zn,  Y,  W,  Re,  Os,  Ir ,   Pt,  Au 

and  H'g  ions,  p r e f e r a b l y   those  ions  of  GrouDS  II-A,  VIII  and  r a r e  

ea r ths .   A  f i na l   z e o l i t e   product   having  an  a l k a l i   metal  c o n t e n t  

below  about  0.5  wt  %,  p r e f e r a b l y   below  about  0.2  wt  %,  is  r e p o r t e d .  

The  r e s u l t a n t   product   has  a  s i l i c a - t o - a l u m i n a   mole  r a t i o s   t y p i c a l l y  

g r e a t e r   than  5  to  10,  depending  on  the  nature   of  the  z e o l i t e ,  

p r e f e r a b l y   g r e a t e r   than  20,  and  more  p r e f e r a b l y   g r e a t e r   than  a b o u t  

50. 

The  problem  of  su l fu r   con tamina t ion   of  c a t a l y s t s   has  been 

g e n e r a l l y   recognized   in  the  p r io r   a r t ,   as  t aught ,   for  example,  in  U. 

S.  Patent   No.  4 ,456,527.   However,  the  p r io r   art   approached  t h e  

c a t a l y s t   con tamina t ion   .problem  by  employing  s epa ra t e   s u l f u r   removal 

steps  tc  reduce  the  su l fu r   content   below  500  pa r t s   per  b i l l i o n  

Cope)  ,  c r e f p r a b l y   less   than  250  ppb,  more  p r e f e r a b l y   less  than  IOC 

poh,  and  ^cst  p r e f e r a b l y   less   than  50  o o r .  

Thus,  a l though  the  p r io r   art  recognized  the  problems  o f  

c a t a l y s t   con tamina t ion   a s s o c i a t e d   with  high  s u l f u r - c o n t a i n i n g  
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f e eds tocks ,   none  of  the  p r i o r   art   recommendations  has  p e r m i t t e d  

d i rec t   reforming  of  an  o l e f i n i c   ga so l i ne   der ived   from  FCC  or  TCC 

c a t a l y t i c   c racking   of  gas  o i l s ,   in  which  rapid  aging  of  t h e  

reforming  c a t a l y s t   due  to  the  r e l a t i v e l y   high  s u l f u r   con ten t   o f  

these  gaso l ines   is  minimized  or  avoided.   An  ob jec t   of  the  p r e s e n t  
invent ion   is  t h e r f o r e   to  provide  such  a  reforming  p r o c e s s .  

Accord ing ly ,   the  i n v e n t i o n   r e s i d e s   in  a  p rocess   f o r  

s imul taneous ly   reduc ing   the  s u l f u r   con ten t   and  i n c r e a s i n g   the  o c t a n e  

number  of  an  o l e f i n i c - c o n t a i n i n g   f eeds tock   compr is ing   c o n t a c t i n g  

said  o l e f i n i c - c o n t a i n i n g   f eeds tock   in  a  s i n g l e   s tage   p rocess   with  a 

noble  m e t a l - c o n t a i n i n g   c r y s t a l l i n e   z e o l i t e   having  a  C o n s t r a i n t   Index 

less  than  2  and  a  framework  SiO^A^O-^  molar  r a t i o   no  l e s s  

than  50,  under  c o n d i t i o n s   s u f f i c i e n t   to  y i e ld   a  product   of  i n c r e a s e d  

octane  number  with  r e spec t   to  the  octane  number  of  s a i d  

o l e f i n i c - c o n t a i n i n g   f e e d s t o c k .  

The  process   of  the  p re sen t   i n v e n t i o n   is  d i r e c t e d   to  t h e  

reforming  and  d e s u l f u r i z a t i o n   of  o l e f i n i c   g a s o l i n e s   de r ived   from 

cracking  p r o c e s s e s ,   c a t a l y t i c   or  o the rwise .   Without  wishing  to  be 

l imi t ed   to  any  set  p rocess ,   the  d e s c r i p t i o n   of  the  p r e sen t   i n v e n t i o n  

will   be  d i r e c t e d   to  p r i m a r i l y   c a t a l y t i c   c rack ing   p r o c e s s e s .   By 

u t i l i z i n g   a  noble  m e t a l - c o n t a i n i n g   large  pore,  h i g h  

s i l i c a - t o - a l u m i n a   mole  r a t i o   z e o l i t e - c o n t a i n i n g   c a t a l y s t ,   t h e  

o l e f i n i c   ga so l i ne   may  be  p rocessed   at  high  t e m p e r a t u r e s   and  y ie ld   a 

product  having  i n c r e a s e d   octane  number  and  reduced  s u l f u r   c o n t e n t .  

Reforming 

By  way  of  d e f i n i t i o n ,   reforming  g e n e r a l l y   means  a  p r o c e s s  

of  boos t ing   the  octane  number  of  a  naphtha  or  ga so l i ne   oi l   to  an 

octane  number  tha t   is  a c c e p t a b l e   for  use.  For  example,  s t r a i g h t   run  

naphtha  from  crude  oil   might  have  an  octane  number  of  40,  too  low 

for  use  =s  a  g a s o l i n e .   This  unaccep tab l e   c h a r a c t e r i s t i c   may  be 

improved  r e f c r n i ^ c .   The  ^aphtha  may  also  con ta in   an  u n a c c e p t a b l e  

level  of  s u l f u r ,   e . g . ,   5C  pa r t s   per  mi l l i on   (ppm),  which  is  r e d u c e o  

by  reforming  under  c o n d i t i o n s   set  fo r th   in  th i s   i n v e n t i o n .  
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Most  of  t oday ' s   reforming  c a t a l y s t s ,   e . g . ,   p l a t i n u m - o n -  

alumina,  r e a u i r e   tha t   the  su l fu r   in  the  fuel  oil   be  reduced  to  a 

level   of  about  0.2  ppm  or  less   in  order  for  the  c a t a l y s t   t o  

survive.   Convent ional   re formers   run  at  t e m p e r a t u r e s   of  between  900° 

5  and  1000°F  (£82°-538°C)  and  p r e s s u r e s   between  100  and  50.0  p s i g  
(790-3550  kPa).  Hydrogen  is  co-fed  with  the  naphtha  in  a  r a t i o   o f  

about  5:1.  With  c o n v e n t i o n a l   r e fo rmers ,   small  amounts  of  c h l o r i n e ,  
and  sometimes  water,   are  co-fed  with  the  hydrocarbon  feed  in  o r d e r  

tc  keep  the  c a t a l y s t   a c t i v e .  

LO  Tne  requi rement   for  c h l o r i n e   and  for  the  r e d u c t i o n   o f  

sulphur   is  d i s advan t ageous   to  the  reforming  p rocess .   Because  o f  

th i s ,   s tandard   reforming  o p e r a t i o n s   cannot  be  used  for  o l e f i n i c  

feeds,   which  are  the  f e eds tocks   used  in  the  p resen t   i n v e n t i o n .  

The  p resen t   i n v e n t i o n   has  a  number  of  advantages   o v e r  

15  conven t iona l   re forming.   F i r s t ,   most  of  the  reforming  c a t a l y s t s   a r e  
l imi ted  to  f eeds tocks   having  a  350°F  (177°C)  end  point   in  t h e  

naphtha  f eeds tock .   Any  feeds tock   higher   than  the  350°F  (>177°C)  end 

point  will   tend  to  age  the  c a t a l y s t   too  r a p i d l y .   However,  t h e  

p resen t   c a t a l y s t   may  t o l e r a t e   much  higher   end  point   f e e d s t o c k s .  

20  Secondly,  there   is  no  r eau i rement   to  pass  c h l o r i n e   over  the  c a t a l y s t  
in  order  to  keep  the  c a t a l y s t   a c t i v e ,   as  the  z e o l i t e   of  the  p r e s e n t  
invent ion  provides   the  a c i d i t y   needed  for  the  r e a c t i o n   to  t a k e  

place .   Third,  there   is  np  r eau i rement   to  reduce  the  sulphur   c o n t e n t  

by  a  p r e - h y d r o t r e a t m e n t   s tep ,   as  the  use  of  the  c a t a l y s t   of  t h e  

25  p resen t   i nven t ipn   under  ponven t iona l   reforming  c o n d i t i o n s   bo th  

removes  sulphur  and  r a i s e s   the  octane  number  of  the  f e e d s t o c k  

p r o d u c t .  

F e e d s t o c k  

The  feeds tock   for  the  p resen t   i nven t ipn   is  Genera l ly   a 

j0  c a s c l i n e   •-'erived  from  c a t a l y t i c   c rack ing   or  thermc-cracki^n.   The 

c a t a l y t i c   c racking  process   may  be  e i t h e r   a  ^luid  c a t a l y t i c   cracki->o 
f  ^C-)  process   ~i  s  t^°r~io~cr  c a t a l v t i c   crsci<ir,c  (TCC)  process .   TKe 

r?ep  stoc'x-  may  conta in   sulphur   in  c o n c e n t r a t i o n s   Grea ter   thar   s c o u t  
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LOO  ppm,  which  normally  would  have  to  be  reduced  by  h y d r c t r e a t m e n t  

in  order  to  allow  the  feed  to  be  p rocessed   over  a  c o n v e n t i o n a l  

reforming  c a t a l y s t .   Fu r the r ,   the  f eeds tock   c o n t a i n s   o l e f i n s ,   which 

a d d i t i o n a l l y   would  r e a u i r e   h y d r o t r e a t m e n t   in  order   to  be  passed  o v e r  

a  c o n v e n t i o n a l   reforming  c a t a l y s t .   Fur the r   s t i l l ,   the  f eeds tock   f o r  

the  p resen t   i nven t ion   may  have  a  bo i l i ng   range  which  exceeds  t h e  

b o i l i n g   range  of  f eeds tocks   c o n v e n t i o n a l l y   p rocessed   ove r  

convent iona l   reforming  c a t a l y s t s .  

C a t a l y s t s  

The  c a t a l y s t s   used  in  the  p rocess   of  the  i n v e n t i o n   a r e  

large  Dore  z e o l i t e s   having  a  C o n s t r a i n t   Index  less   than  2  and  a 

framework  s i l i c a - t o - a l u m i n a   mole  r a t i o   of  at  l e a s t   50:1  and 

p r e f e r a b l y   g r e a t e r   than  about  500:1.  C o n s t r a i n t   Index  is  a 

convenient   measure  of  the  ex tent   to  which  a  z e o l i t e   p rov ides   c o n t r o l  

to  molecules   of  varying  s izes   to  i t s   i n t e r n a l   s t r u c t u r e .   Z e o l i t e s  

which  provide  a  highly  r e s t r i c t e d   access   to  and  ec res s   from  i t s  

i n t e r n a l   s t r u c t u r e   have  a  high  value  for  the  C o n s t r a i n t   Index,  and 

z e o l i t e s   of  th i s   kind  usua l ly   have  pores  of  small  s i ze ,   e . g . ,   l e s s  

than.  5  Angstroms.  On  the  o ther   hand,  z e o l i t e s   which  p r o v i d e  

r e l a t i v e l y   free  access   to  the  i n t e r n a l   z e o l i t e   s t r u c t u r e   have  a  low 

value  for  the  C o n s t r a i n t   Index  and  u sua l l y   pores  of  l a rge   s i z e ,  

i . e . ,   g r e a t e r   than  8  Angstroms.  The  method  by  which  C o n s t r a i n t  

Index  is  de termined  is  desc r ibed   fu l ly   in  U.  S.  Pa tent   No.  4 ,016 ,218 ,  

Z e o l i t e s   having  a  C o n s t r a i n t   Index  less   than  2  are  w e l l  

known  in  the  ar t   and  g e n e r a l l y   have  a  pore  s ize  in  excess  of  7 

Angstom,  tha t   is  s u f f i c i e n t l y   large  to  admit  the  vast  ma jo r i t y   o f  

comcpnents  normally  found  in  a  feed  cKarges tock.   S u i t a b l e   l a r g e  

core  z e o l i t e s   for  use  in  the  p resen t   process   are  Z e o l i t e   B e t a ,  

Z e o l i t e   L,  Z e o l i t e   Y  (e .g .   U l t r a s t a b l e   Y  and  Dealuminized  Y), 
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C o n s t r a i n t   Index  (CI)  values  for  r e p r e s e n t a t i v e   large  p o r e  

z e o l i t e s   a r e :  
CI  (At  Test  T e m p e r a t u r e )  

ZSM-4  0.5  (316°C) 

ZSM-20  0.5  (371°C) 

Mordenite  0.5  (316°C) 

Dealuminized  Y  (Deal  Y)  0.5  (510°C) 

Zeo l i t e   Beta  0.6-2  (316°-399°C)  

Cons t r a in t   Index  seems  to  vary  somewhat  with  s e v e r i t y   o f  

o p e r a t i o n   ( convers ion)   and  the  presence   or  absence  of  b i n d e r s .  

Likewise,  o ther   v a r i a b l e s ,   such  as  c r y s t a l   s ize   of  the  z e o l i t e ,   t h e  

presence   of  occluded  con taminan t s ,   e t c . ,   may  a f f e c t   the  C o n s t r a i n t  

Index.  There fore ,   i t   wi l l   be  a p p r e c i a t e d   tha t   it  may  be  Doss ib le   t o  

so  s e l e c t   t e s t   c o n d i t i o n s ,   e . g . ,   t e m p e r a t u r e s ,   as  to  e s t a b l i s h   more 

than  one  value  for  the  C o n s t r a i n t   Index  of  a  p a r t i c u l a r   z e o l i t e .  

This  exp la ins   the  range  of  C o n s t r a i n t   Ind ices   for  Z e o l i t e   B e t a .  

P re fe r red   z e o l i t e s   for  use  in  the  p r e sen t   p rocess   a r e  

Z e o l i t e   ZSM-4  ( de sc r i bed   in  U.  5.  Patent   No.  3 ,923 ,639) ,   Z e o l i t e  

ZSM-20  (desc r ibed   in  U.  S.  Patent   No.  3 , 972 ,983 ) ,   Z e o l i t e   Be t a  

(desc r ibed   in  U.  S.  Patent   No.  3 ,308,069  and  Re.  28 ,341) ,   Zeo l i t e   Y 

(descr ibed   in  U.  S.  Pa tent   No.  3 ,130,007)   and  modif ied  forms  o f  

z e o l i t e   Y  such  as  U l t r a s t a b l e   Y  z e o l i t e   ( de sc r i bed   in  U.  S.  P a t e n t  

Nos.  3,293,192  and  3 ,449 ,070 ) ,   dea luminized   Y  z e o l i t e   (U.  S.  P a t e n t  

No.  3 ,442 ,795) ,   and  Z e o l i t e   UHP-Y  (de sc r i bed   in  U.  S.  Patent   No. 

4,  401,556).   The  most  p r e f e r r e d   z e o l i t e   is  a  z e o l i t e   Y  which  may  be 

t r e a t e d   by  known  methods,  by  steaming  and/or   acid  dea lumina t i on ,   to  

raise  i t s   s i l i c a / a l u m i n a   r a t i o   to  at  l e a s t   5 0 : 1 .  

In  p r a c t i c i n g   the  o rccess   of  the  p resen t   i ° v e n t i o n ,   it  may 
"e  useful   to  i n c c r o o r - t e   the  a b c v e - d e s c r i o e d   c r y s t a l l i n e   z e o l i t e s  

with  a  matrix  compr is i^c   another   ~ a t e r i a i   r e s i s t a n t   to  t h e  

temperature   and  c t^e r   c o n d i t i o n s   employed  in  the  p rocess .   Such 

matrix  m a t e r i a l   is  use fu l   as  a  b i n d e r .  

Useful  matrix  m a t e r i a l s   inc lude   both  s y n t h e t i c   and 

n a t u r a l l y - o c c u r r i n g   subs t ances ,   as  well  as  i no rgan ic   m a t e r i a l s   such 
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as  c lay,   s i l i c a   and/or   metal  oxides .   *The  l a t t e r   may  be  e i t h e r  

n a t u r a l l y - o c c u r r i n g   or  in  the  form  of  g e l a t i n o u s   p r e c i p i t a t e s   o r  

gels  i nc lud ing   mixtures   of  s i l i c a   and  metal  o x i d e s .  

N a t u r a l l y - o c c u r r i n g   c lays  which  can  be  composi ted  with  the  z e o l i t e  

inc lude   those  of  the  m o n t m o r i l l o n i t e   and  kao l in   f a m i l i e s ,   which 

fami l ies   include  the  s u b - b e n t o n i t e s   and  the  kao l in s   commonly  known 

as  Dixie ,   McNamee-Georcia  and  F lo r ida   c lays   or  o the r s   in  which.  t h e  

main  mineral   c o n s t i t u e n t   is  h a l o y s i t e ,   k a o l i n i t e ,   d i c k i t e ,   n a c r i t e  

or  a n a u x i t e .   Such  c lays  can  be  used  in  the  raw  s t a t e   as  o r i g i n a l l y  

mined  or  i n i t i a l l y   sub j ec t ed   to  c a l c i n a t i o n ,   acid  t r e a t m e n t   o r  

chemical  m o d i f i c a t i o n .  

In  a d d i t i o n   to  the  foregoing   m a t e r i a l s ,   the  z e o l i t e s  

employed  here in   may  be  composited  with  a  porous  matr ix  m a t e r i a l ,  

such  as  alumina,  s i l i c a ,   s i l i c a - a l u m i n a ,   s i l i c a - m a g n e s i a ,  

s i l i c a - z i r c o n i a ,   s i l i c a - t h o r i a ,   s i l i c a - b e r y l l i a ,   and  s i l i c a - t i t a n i a  

as  well  as  t e rna ry   compos i t ions ,   such  as  s i l i c a - a l u m i n a - t h o r i a ,  

s i l i c a - a l u m i n a - z i r c o n i a ,   s i l i c a - a l u m i n a - m a g n e s i a   and 

s i l i c a - m a g n e s i a - z i r c o n i a .   The  matrix  may  be  in  the  form  of  a  c o g e l ,  

The  r e l a t i v e   p r o p o r t i o n s   of  z e o l i t e   component  and  i n o r g a n i c   o x i d e  

gel  matr ix ,   on  an  anhydrous  bas i s ,   may  vary  widely  with  the  z e o l i t e  

conten t   ranging  from  between  1  to  99  wt  %,  and  more  u sua l l y   in  t h e  

range  of  5  to  80  wt  %  of  the  dry  c o m p o s i t e .  

The  o r i g i n a l   c a t i ons   a s s o c i a t e d   with  each  of  t h e  

c r y s t a l l i n e   z e o l i t e s   u t i l i z e d   here in   may  be  r ep laced   by  a  wide 

v a r i e t y   of  o ther   c a t i o n s ,   according   to  t e c h n i a u e s   well  known  in  t h e  

ar t .   Typical   r e p l a c i n g   c a t i o n s   i nc lud ing   hydrogen,  ammonium,  a l k y l  

ammonium  and  metal  c a t i o n s ,   i nc lud ing   mixtures   of  the  same. 

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

i nven t ion   is  employed  in  i n t i m a t e   combinat ion  with  a  noble  m e t a l ,  

such  as  o l a t i n u r   or  oia~injp.   i~  combinat ion  with  o ther   Group  V I I I  

meta ls ,   e . c ,   p l a t :   nun-rhenium  or  p l a t i r u m - i r i c i u m ,   in  .=n  amount 

petv.-een  C.l  and  2:  wt  -  ,  ^ c r - = l l y   C.I  to  r  wt  c<,  arc'  p r e f e r a b l y   0 . 3  

to  3  wt  °r.  Such  coTPcer- t   can  he  exc^anoed  into  the  ccmDOSiti 'cn, 

0  
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impregnated  thereon ,   or  p h y s i c a l l y   i n t i m a t e l y   admixed  t h e r e w i t h .  

Such  component  can  be  impregnated  into  or  onto  the  z e o l i t e ,   such  a s ,  

f  for  example,  in  the  case  of  p la t inum,   by  t r e a t i n g   the  z e o l i t e   with  a 
platinum  m e t a l - c c n t a i n i n g   ion.  Thus,  s u i t a b l e   p la t inum  compounds 
inc lude   c h l o r o p l a t i n i c   acid,   p l a t i n o u s   c h l o r i d e   and  v a r i o u s  

5  compounds  con t a in ing   the  plat inum  amine  complex .  
Process  C o n d i t i o n s  

The  p resen t   process   is  e s s e n t i a l l y   a  reforming  p rocess ,   i n  

that   the  r e a c t i o n s   which  take  place  are  reforming  r e a c t i o n s .  

However,  the  Drocess  cannot  be  ca l l ed   a  reforming  process   per  se  
10  since  it  passes   an  o l e f i n i c - c o n t a i n i n g   feed  at  a  high  t e m p e r a t u r e  

over  the  c a t a l y s t   and  d i r e c t l y   c y c l i z e s   the  o l e f i n s   to  a r o m a t i c s .  

A d d i t i o n a l l y ,   the  process   i n c r e a s e s   the  octane  value  and  reduces  t h e  
su l fur   content   of  the  o l e f i n i c - c o n t a i n i n g   f eeds tock .   Thus,  u n l i k e  

conven t iona l   reforming  p r o c e s s e s ,   the  process   of  the  p r e s e n t  

15  inven t ion   (1)  accepts   o l e f i n i c - c o n t a i n i n g   f e e d s t o c k s ,   (2)  a c c e p t s  

s u l f u r - c o n t a i n i n g   f e e d s t o c k s ,   and  (3)  accepts   f eeds tocks   with  a  h igh  

boi l ing   po in t ,   i . e . ,   in  excess  of  350°F  (177°C) .  

The  feeds tock   is  con tac t ed   with  the  c a t a l y s t   in  t h e  

presence  of  hydrogen  under  c o n d i t i o n s   of  t empe ra tu r e ,   p r e s s u r e ,  

20  soace  v e l o c i t y   and  hydrogen  r a t i o   s i m i l a r   to  those  used  i n  
conven t iona l   reforming  p r o c e s s e s .   Typical   c o n d i t i o n s   i n c l u d e  

t empera tu re s   of  600°  to  1200°F  (300°-650°C)  ,  more  commonly  700°  t o  
1000°F  (370°-540°C),   p r e s s u r e s   from  mildly  s u p e r a t m c s p h e r i c   up  t o  

1435  psig  (10000  kPa),  more  commonly  100  to  500  psig  (790  to  3550 

25  kPa),  space  v e l o c i t i e s   from  0.1  to  20  LHSV,  more  commonly  2-16  LHSV, 
and  hydrogen  c i r c u l a t i o n   ra te   of  about  1125  to  5620  SCF/bbl  (200  t o  
1000  Nm3/m3). 

The  prpcess   ^=y  he  conven ien t ly   opera ted   in  c o n v e n t i o n a l  
eauipment,   i . e . ,   in  3  s e r i e s   of  r e a p t o r s   with  i n t e r - s t a o e   hea t ino   to  

30  " ^ i n t a i n   the  des i r ec   r e s o t i p n s   and  heat  balanpe.   As  n o t e d  
'  p r e v i o u s l y ,   a  p a r t i c u l a r   acvantace   of  the  use  of  thp  high  s i l i c e o u s  

z e c l i t e   suppor t s   is  that  t^e  need  fcr  a o i d i t v   maintenance  hy 
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c h l o r i n a t i o n ,   use  of  water  co-feed  and  the  l ike   is  s u b s t a n t i a l l y  

reduced  and  may,  in  f avo rab l e   c i r c u m s t a n c e s ,   be  e l i m i n a t e d .  

None the less ,   if  exper ience   demons t ra tes   that   the  use  of  t h e s e  

convent iona l   exped ien t s   is  necessary   or  d e s i r a b l e ,   r e s o r t   may  be 

made  to  them.  Thus,  water  may  be  fed  in  with  the  f eeds tock   i n  

convent iona l   amounts,  t y p i c a l l y   of  1  to  100  pom,  or  h a l o g e n a t i o n   may 

be  used  to  mainta in   a c t i v i t y ,   for  example,  by  i n c o r p o r a t i o n   of  t h e  

halogen  in  the  form  of  an  acid  or  a  s a l t   or  by  a d d i t i o n   of  t h e  

halogen  or  ha l ide   compound  during  the  reforming  process   i t s e l f ,   in  a 

convent iona l   manner.  Chlor ine   is  the  p r e f e r r e d   halogen.   De t a i l s   o f  

the-  halogen  a c t i v i t y   maintenance  methods  may  be  found  in  U.  S. 

Patent  Nos.  4 ,261,810;   4 ,049 ,539 ;   3 ,835 ,063;   6 ,661 ,768 ;   and 

3 , 6 4 9 , 5 2 4 .  
The  i nven t ion   is  i l l u s t r a t e d   by  the  fo l lowing   examples,   i n  

which  a l l   p a r t s ,   p r o p o r t i o n s   and  pe rcen tages   are  by  weight,   u n l e s s  

s ta ted  to  the  c o n t r a r y .  

Example  1 

The  c a t a l y s t   used  was  prepared  by  steaming  and  a c i d  

dealuminat ion  of  a  Lina'e  U l t r a s t a b l e   Y,  fol lowed  by  i m p r e g n a t i o n  

with  plat inum  as  the  t e t r a a m i n e .  

The  r e s u l t a n t   dea luminized   Y  z e o l i t e   was  analyzed  and  found 

to  have  a  bulk  S i O j / A l ^   r a t i o   of  45,  with  an  a p p r o x i m a t e  

framework,  i . e . ,   t e t r a h e d r a l   alumina,  S i O ^ l ^ O ^   of  2600  by 

MAS  NMR.  The  a c t i v i t y   r e p r e s e n t e d   by  the  alpha  value  of  t h i s  

mater ia l   was  determined  to  be  1.5,  in  good  agreement  with  t h e  

approximate  framework  aluminum  con ten t .   The  p la t inum  loading  was 

determined  to  be  CA8%  and  had  a  s u b s t a n t i a l l y   uniform  d i s p e r s i o n   o f  

96%,  as  determined  by  hydrogen  c h e m i s o r p t i o n .  

An  o l e f i n i c   ga so l ine   sample  from  FCC  of  Arab  Light  VGO, 

with  a  PON+0  of  91  and  2950  ppm  s u l f u r ,   was  d i s t i l l e d   into  t h r e e  

f r a c t i o n s   and  analyzed  for  octane  number  (~C.N)  and  s u l f u r .   The 

analyses   i n d i c a t e d   th=t  su i fu r   inc reased   s i g n i f i c a n t l y   v d t h  

inc reas ing   t o i l i n g   oc in t ,   while  the  octane  number  dec reased ,   as  
shown  below. 
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TABLE  1 

FCC  Gasoline  P r o p e r t i e s  

Boil ing  Range,  °F  Ful l -Range  C5-180  180-300 300-420  

(°C)  (C5-82)  '  (82-149)  (149-216)  

Yield,  Wt  %  1C0.0  41.0  34.3  2 4 . 3  

RON+O1  91.0  93.8  89.3  8 9 . 0  

Su l fu r ,   ppmw  2950  480  1850  7800 

Hydrogen,  Wt  %  12.6  14.0  12.7  1 1 . 4  
*  Research  Octane  Number 

I  he  i n t e r m e d i a t e   bo i l i ng   range  f r a c t i o n   (180°-300°F)   was 
jsed  as  the  feed  for  the  process   of  t h i s   Example.  A d d i t i o n a l  
analyses  i n d i c a t e d   that   t h i s   f r a c t i o n   was  composed  of  17%  p a r a f f i n s ,  
44%  o l e f i n s ,   and  21%  a romat ics   by  weight.   Process   c o n d i t i o n s   o f  
90C°F  U82°C),   250  psig  (1825kPa),  4.0  LHSV  and  about  4000  SCF/bbl  
(712Nm"/frr)  hydrogen  flow  were  used  to  s i m u l t a n e o u s l y  
d e s u l f u r i z e   and  i nc rea se   the  octane  r a t i ng   of  the  o l e f i n i c   FCC 

gasol ine .   For  e igh teen   days,  p r i o r   to  charging  the  FCC  g a s o l i n e  
f r a c t i o n ,   the  dea luminized   Y  z e o l i t e   c a t a l y s t   of  the  i nven t ion   was 
jsed  for  reforming  a  number  of  c o n v e n t i o n a l   f e e d s .  

I n i t i a l   r e s u l t s   showed  that   about  83  wt  %  y ie ld   of  99  RON+O 
gasoline  was  obta ined  when  p r o c e s s i n g   the  i n t e r m e d i a t e   f r a c t i o n   a t  
the  above  c o n d i t i o n s .   Analys is   showed  the  Droduct  to  be  comoosed  o f  
15%  c a r a f f i n s ,   0?<  o l e f i n s ,   2%  naDhthenes,   and  13%  a romat i c s .   At 
:*->is  r e a c t i o n   s e v e r i t y ,   it  was  e s t ima ted   that  there   was  a  n e t  

"ydrocpi-i  r  r educ t ion   o*  about  15C  SCF/bcl  (27Nm3/m3)  .  The 
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TABLE  2 

3roduct  Composit ions  and  P r o p e r t i e s  

Feed  P r o d u c t  

Octane,  RON  +  0  89.3  9 8 . 6  

Sulfur ,   ppmw  1850  1 

P a r a f f i n s ,   Wt  %  . 1 7   ' 2 5  

Olef ins   44  0 

Naphthenes  12  2 

Aromatics  27  73 

E s s e n t i a l l y   no  c a t a l y s t   aging  was  observed  during  six  days  

of  a d d i t i o n a l   p roces s ing   of  the  s u l f u r - c o n t a i n i n g ,   o l e f i n i c   FCC 

gaso l ine   f e e d .  

Comparing  the  y ie ld   and  octane  data  sugges t s   tha t   s i m i l a r  

o v e r a l l   r e s u l t s   can  be  achieved  d i r e c t l y   by  p r o c e s s i n g   with  t h e  

novel  dea luminized   Y  z e o l i t e   c a t a l y s t   of  t h i s   i n v e n t i o n ,   as  can  be 

obta ined  by  c o n v e n t i o n a l   h y d r o t r e a t i n g   (HDT)  followed  by 

conven t iona l   re forming .   In  a d d i t i o n ,   the  r e l a t i v e l y   low  hydrogen  

conten t   of  the  o l e f i n i c   FCC  g a s o l i n e s   suggest   tha t   the  net  endotherm 

encountered   in  c o n v e n t i o n a l   reforming  could  be  r e d u c e d .  

Example  2 

The  c a t a l y s t   u t i l i z e d   in  Example  2  was  the  same  c a t a l y s t   a s  

in  Example  1.  The  f eeds tock   for  Example  2  was  FCC  g a s o l i n e   which 

was  d i s t i l l e d   and  cut  at  180°F  (82°C)  and  300°F  (149°C).  A  comple t e  

ana lys i s   of  the  f u l l   range  FCC  gaso l ine   and  of  the  cuts  is  given  i n  

Table  3. 



-  1Z  -  

TAPLh  i  

Analysis   of  FCC  G a s o l i n e  

*  Cut  i  Cut  2  Cut  3 

F r ac t i on   (As  Cut)  Ful l-Range  180°F  '  180°-300°F  300°F+ 

(82°C)  82-149°C)  (149°C+: 

5  
Yield,  Vol.  %  100.0  39.0  . 4 0 . 2   2 0 . 8  

API  Gravity  54.7  77.8  50.6  3 1 . 0  

Hydrogen,  Wt  %  13.14  15.08  12.99  11 .21 
Sulfur ,   ppmw  3000  400  2100  8400 

LO  Ni t rogen,   ppmw  60  12  37  160 

P a r a f f i n s ,   Wt  %  31.9  43.5  30.6  1 9 . 3  
Olef ins   22.8  29.2  16.3  8 . 4  
Naphthenes  14.7  16.1  15.8  1 0 . 6  
Aromatics  30.5  11.3  37.3  61 .4  

L5 
RGN+0  89.9  92.5  88.0  9 0 . 0  
MON+01  

_  79.7  80.5  —  — 
Rvp2  *  

5.15  11 .22  

TBP,  °F 

»0  5*  76  77  150  -  315 
5CS  247  136  261  393 
9 ^   446  236  362  488 

£  Motor  Octane  Number 
Reid  Vapor  P r e s s u r e  
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It  is  worth  not ing   that   cut  2  and  cut  3  con ta in   s i g n i f i c a n t  

amounts  of  o l e f i n s   (16%  and  8%,  r e s p e c t i v e l y )   and  a romat i c s   (37%  and 

61%,  r e s p e c t i v e l y ) .   As  a  r e s u l t ,   t h e i r   octane  is  a l ready   high  (88 

and  90  RON+0).  However,  upon  h y d r o t r e a t i n g   to  remove  the  s u l f u r   and 

n i t rogen ,   the  octane  would  drop  c o n s i d e r a b l y .   Thus,  the  purpose  o f  

the  present   example  is  to  find  a  way  to  main ta in   or  even  i n c r e a s e  

the  level   of  octane  while  removing  the  s u l f u r   and  n i t r o g e n .  
At  the  beginning  of  the  run,  the  c a t a l y s t   was  heated  t o  

300°F  (149°C)  under  hydrogen  a tmosphere ,   kept  at  tha t   t e m p e r a t u r e  

for  2  hours,  and  then  slowly  heated  to  660°F  (349°C)  at  a  ra te   o f  

90°F  (50°C)  per  hour.  The  feed  was  s t a r t e d   a f t e r   the  c a t a l y s t   had 

been  at  660°F  (3A9°C)  for  2  hours.   The  t e m p e r a t u r e   was  t h e n  

inc reased   to  the  de s i r ed   r e a c t i o n   t e m p e r a t u r e .   The  FCC  g a s o l i n e  
heart  cut  (cut  2)  was  then  added  and  ma in ta ined   on-s t ream  for  3 

weeks  at  a  t empera tu re   of  900°F  (482°C).  The  feed  was  then  changed  
to  the  heavy  FCC  g a s o l i n e   f r a c t i o n   (cut  3)  for  a  per iod   of  2  weeks.  

Although  the  f r a c t i o n s   were  p rocessed   s e p a r a t e l y ,   i t   is  b e l i e v e d  

that   the  f r a c t i o n s   may  be  co  p rocessed .   The  l i g h t   o l e f i n i c  

f r a c t i o n ,   which  a l ready   had  a  high  octane  r a t i n g   (92.5  RON)  and  a 

r e l a t i v e l y   low  s u l f u r   con ten t   (0.04  wt  %),  did  not  appear  to  need  

f u r t h e r   upgrading ,   a l though  i t   may  be  t r e a t e d   by  c o n v e n t i o n a l   means 
to  reduce  mercaptans .   The  runs  were  compared  with  runs  using  a 

s tandard   c h l o r i d e d   p la t inum  on  alumina  reforming  c a t a l y s t .  
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The  r e s u l t s   of  p r o c e s s i n g   the  heart   cut  (cut  2)  a r e  
i l l u s t r a t e d   in  Table  4  below.  

TABLE  4 

Upgrading  of  FCC  Gasoline  180°-300°F  F r a c t i o n  

C a t a l v s t / P r o c e s s  Feed 

HOT  /REF 

P t - A l  

0.5%  Pt-USDY 

z e o l i t e !  

10 

15 

20 

25 

30 

Net  Consumption,  SCF/B 108^ -146  

(Nm3/m3)  (19.2)  ( - 2 6 )  

Yields  and  P r o p e r t i e s ,   wt  % 

H  —  +0.6  +0 .3  

H^S  +  NKj  —  0.2  0 . 2  

Cx  —  2.1  0 . 1  

C2  —  3.2  1 . 0  

C,  —  8.1  6 . 3  

IC44,  Vol  %  —  3.3  .  7 . 0  
MC45,  Vol  %  —  6.4  7 . 2  

C5+  Gasol ine ,   Vol  %  100.0  77.5  80 .1  

RON  + 0   88  98.2  9 8 . 5  

MON  +0  —  90.0  9 0 . 4  

RVP  —  (3.6)  3 . 6  

Su l fu r ,   ppmw  2100  0.5  1 . 2  

Nitrogen,   opmw  37  0.2  0 . 6  

Aromatics ,   Wt  %  51.3  47.5  50 .3  

Olef ins   16.3  P.O  0 . 0  

" e n s i t v   at  60°F  C160C"!  C.7770  0.79?  0."7: 

@•ydrotreatinc 
Access  r G n d i t i c r < :  

4.0  LHSV,  40CC  5r 
•roz (4?2CCJ,  250  ps:'c  c  1825  kDa),  

,  4.0  LHSV,  4CCC  SCF/E  (712Nw-Vm--  ^2  ,  -  Includes  hpt  r cnsunpt ion   £00  SCF/P(71.2N,m"/m'r)H2 
 ̂ I s o - h u t a n e  

5  Normal  Eu tane  
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Yields  comparable  to  those  achieved  by  c o n v e n t i o n a l  

h y d r o t r e a t i n g   and  reforming  were  ob ta ined   when  p r o c e s s i n g   t h e  

i n t e r m e d i a t e   b o i l i n g   range  f r a c t i o n ,   as  i l l u s t r a t e d   in  Table  4.  I t  

is  worthy  to  note  that   the  y ie ld   of  i s o - b u t a n e   was  c o n s i d e r a b l y  

g r e a t e r   over  the  z e o l i t e   c a t a l y s t ,   mainly  due  to  a  r e d u c t i o n   i n  

l i gh t   gas  make,  and  was  a  p o t e n t i a l   source  of  a d d i t i o n a l   a l k y l a t e .  

This  r e d u c t i o n   in  l i g h t   gas  make  could  r e s u l t   in  i nc r ea sed   hydrogen 

pur i ty   in  the  r ecyc le   g a s .  
As  i l l u s t r a t e d   in  Table  5  below,  p r o c e s s i n g   the  heavy  FCC 

gaso l ine   f r a c t i o n   appears   p a r t i c u l a r l y   a t t r a c t i v e .  

TABLE  5 

Upgrading  of  FCC  Gasol ine  300°F  (149°C)  F r a c t i o n  

0.5%  Pt-L 
C a t a l y s t / P r o c e s s   Feed  Z e o l i t  Feed 

D.5%  Pt-USDY1 
Z e o l i t e  

Yields  and  P r o p e r t i e s ,   Wt.  % 

H2 

H2S  +  NH7 

c i  

C2 

C^ 

IC4,  Vol  % 

MC4,  Vol  % 

C5+  Gasol ine ,   Vol  % 

RON  +  0 

MOM  +  0 

RVP 

Su l fu r ,   ppraw 
Nitrogen,  ppmw 

Aromatics,   wt  % 

O l e f i n s  

Density  at  6C°F  ( I6cr : )  

1 0 0 . 0  

9 0 . 0  

8400 

160 

* 1 . 4  

0 .8706 

-  0 . 8  

0 . 8 9  

0 . 2  

1 . 8  

4 . 4  

3 . 1  

5 . 4  

8 8 . 4  

103 .3  
9 3 . 7  

2 . 6  

1 . 3  

72 .6  

0 .858  

1  Process  Condi t ions :   900°F  (482°C),  250  csio  ( 1 8 2 5 k p a ) ,  
2.0  LHSV,  4000  SCF/B  (712Nm3/m3H2 
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The  heavy  FCC  ga so l i ne   f r a c t i o n   is  p r e s e n t l y   h y d r o t r e a t e d  
in  a  number  of  r e f i n e r i e s   to  remove  s u l f u r .   Both  the  high  s u l f u r  
level   of  about  8000  ppm  and  high  end  point   of  about  450°F  (232°C) 

preclude  conven t iona l   h y d r o t r e a t i n g / r e f o r m i n g .   The  r e s u l t s   h e r e  

i n d i c a t e   that   net  ga so l i ne   y i e lds   on  th i s   f r a c t i o n ,   approaching  97 
vol  %,  could  be  achieved  with  an  octane  gain  of  about  13  RON  and  a 
r educ t ion   of  su l fu r   in  the  product   to  less   than  10  ppm. 

Combining  the  p rocessed   f r a c t i o n s   with  the  u n t r e a t e d  

o l e f i n i c   l i gh t   ga so l i ne   r e s u l t s   in  a  s i g n i f i c a n t   gain  in  o v e r a l l   FCC 
gasol ine   octane,   with  minimal  loss  of  y i e ld .   As  d i s c l o s e d   in  T a b l e  
6  below,  it   is  e s t ima ted   tha t   about  90  vol  %  y ie ld   of  C5+  g a s o l i n e  
could  be  ob ta ined   with  an  octane  gain  of  7  RON  and  a  r e d u c t i o n   o f  

su l fu r   from  0.30  wt  %  to  less   than  0.02  wt  %.  The  o l e f i n   con ten t   o f  

the  gaso l ine   is  s u b s t a n t i a l l y   reduced,   with  an  i n c r e a s e   in  a r o m a t i c s .  

TABLE  6 

Overal l   Es t imated  Yields  and  Gasol ine  P r o p e r t i e s  

J o l i e t   FCC  , 
Gasoline  Net  Product— 

h2,  Wt  %  —  - 0 . 0 7  

H2S,  Wt  %  -  —  0 . 3 0 5  

m y   wt  %  —  -  - 0 . 0 0 7  

Cr  Wt  %  —  0 . 0 5  

C2,  Wt  %  —  0 . 8 4  

-3,  Wt  %  ~   3 . 6 5  

IC4,  Vol  K  -   3.48  +3 .5  

VC4,  Vol  *  __  4.02  +4 .0  

-c+  Gasol ine,   Vol  °-  100  89.9  - 9 . 1  

%+  P r o p e r t i e s  

PCN+Q  e5>c  97.  0  +7.1  

WON+C  79.  7  86.6  +9.  3 

^VP+O  5.15  6 . 7 0  
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Su l fu r ,   Wt  %  0.300  0 .0162  

Nitrogen,   opmw  60  6 

Aromatics  30.5  . 4 9 . 4  

Olef ins   22.8  - 1 1 . 3  

Linear  b lendina   of  u n t r e a t e d   l i a h t   FCC  a a s o l i n e   and-'- 
processed  i n t e r m e d i a t e   and  heavy  f r a c t i o n s  
"~  Lower  if  o l e f i n i c   l i g h t   a a s o l i n e   Merox  t r e a t e d  

Thus,  the  p resen t   p rocess   o f f e r s   the  p o t e n t i a l   for  b o t h  

i nc rea s ing   the  o v e r a l l   FCC  g a s o l i n e   pool  octane  and  reducing   t h e  

leve l   of  s u l f u r .   Di rec t   p r o c e s s i n g   of  the  i n t e r m e d i a t e   and  heavy 
FCC  gaso l ine   f r a c t i o n s   using  a  p rocess   of  t h i s   type  could  be  an  

a t t r a c t i v e   a l t e r n a t i v e   to  c o n v e n t i o n a l   h y d r o t r e a t i n g / r e f o r m i n g   o r  

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

Fu r the r ,   by  the  process   of  the  p r e sen t   i n v e n t i o n ,   t h e  

c a t a l y s t   can  opera te   in  the  presence   of  a  h igher   l eve l   of  s u l f u r  

wi thout   any  s i g n i f i c a n t   aging  of  the  c a t a l y s t .   The  c o n v e n t i o n a l  

reforming"  p roces se s   can  t o l e r a t e   o l e f i n s   in  the  feed  which  g e n e r a l l y  
tend  to  coke  very  r ap id ly   over  c o n v e n t i o n a l   c a t a l y s t s   at  r e f o r m i n g  

c o n d i t i o n s .   The  net  r e s u l t   of  t h i s   process   is  a  high  o c t a n e  

g a s o l i n e   that   is  low  in  s u l f u r   with  a  minimal  loss  of  y i e l d .  
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Claims 

1.  A  process   for  s i m u l t a n e o u s l y   reducing  the  s u l f u r  

conten t   and  increasing*  the  octane  number  of  an  o l e f i n i c   c o n t a i n i n g  
feedstock  compris ing  c o n t a c t i n g   said  o l e f i n i c   c o n t a i n i n g   f eeds tock   @ 
in  a  s ing le   s tage  process   with  a  noble  m e t a l - c o n t a i n i n g   c r y s t a l l i n e  
z e o l i t e   having  a  C o n s t r a i n t   Index  less   than  2  and  a  f ramework 

SiOj/ALjO-  molar  r a t i o   no  less   than  50,  under  c o n d i t i o n s  
s u f f i c i e n t   to  y ie ld   a  product   of  i nc r ea sed   octane  number  w i t h  

respec t   to  the  octane  number  of  said  o l e f i n i c - c o n t a i n i n g   f e e d s t o c k .  
2.  The  process   of  Claim  1,  wherein  said  s u l f u r   is  p r e s e n t  

in  said  feeds tock   at  a  c o n c e n t r a t i o n   of  g r e a t e r   than  100  ppm. 
3.  The  process   of  Claim  1  or  Claim  2*  wherein  s a i d  

o l e f i n i c - c o n t a i n i n g   f eeds tock   is  der ived  from  a  c a t a l y t i c   c r a c k i n g  
p r o c e s s .  

£.  The  process   of  any  p receding   Claim,  wherein  s a i d  

c o n t a c t i n g   is  conducted  at  a  t empera tu re   of  700°-1000°F  (370-540°C) ,  
a  p ressure   of  about  100-500  psig  (790  to  3550  kPa),  a  LHSV  of  2  t o  
16  in  the  presence  of  hydrogen .  

5.  The  process   of  p receding   Claim  2,  wherein  said  z e o l i t e  
has  a  framework  S i O j / A l ^   r a t i o   of  g r e a t e r   than  5 0 0 : 1 .  

6.  The  process   of  any  preceding   Claim,  wherein  s a i d  

c r y s t a l l i n e   z e o l i t e   is  s e l e c t e d   from  Zeo l i t e   Beta,  Z e o l i t e   L, 
Zeol i te   Y,  Mordenite ,   ZSM-3,  ZSM-4,  ZSM-18,  ZSM-20. 

7.  The  process   of  Claim  6  wherein  the  z e o l i t e   is  Z e o l i t e  
Y. 

8.  The  process   of  any  preceding   Claim,  wherein  said  n o b l e  
metal  is  p lat inum  or  p la t inum  in  combinat ion  wit*  ano ther   Group  VI I I  
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