
J  

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

0   2 1 1   9 8 1  
A 1  

jv  Publication  number: 

EUROPEAN  PATENT  APPLICATION 

©  mtci<  C 1 0 G   25/09,  C  10  G  5 3 / 1 6 ,  
C 1 0 M   1 7 5 / 0 2  

Application  number:  85110320.0 

Date  of  filing:  17.08.85 

Date  of  publication  of  application:  04.03.87 
Bulletin  87/10 Applicant:  ASHLAND  OIL,  INC.,  R.C.  Wlllson,  Jr.  P.O. 

Box  391  ,  BL-5,  Ashland  Kentucky  41  1  1  4  (US) 

Inventor:  Hettlnger,  William  P.,  Jr.,  203  Meadowlark 
Road,  Russell  Kentucky  41169  (US) 

Designated  Contracting  States:  AT  BE  DE  FR  GB  IT  NL 
SE Representative:  Lambert,  Hugh  Richmond  et  al,  D. 

YOUNG  &  CO.  10  Staple  Inn,  London,  WC1  V  7RD  (GB) 

Process  for  the  decontamination  of  used  lubricating  oil  by  the  removal  of  contaminating  metals  and  metal  compounds. 
@  Regenerated  sorbent  employed  for  refining  of  heavy 
crude  feedstocks  is  used  to  remove  contaminants  from  spe- cialized  hydrocarbons,  especially  used  motor  oil.  The  simul- 
taneous  operation  of  a  decontaminating  unit  supplied  with 
regenerated  sorbent  particulate  from  the  regenerator  of  a 
heavy  hydrocarbon  refining  system  is  utilized. 

■•a  imt  -camera  /KcamMWKioi  rmm 

fSffSp 

iSr--^1  4 7  
"i.-mm 

CO 
O) 

01 

o  

ACTORUM  AG 



<f  ' . . . .   •  <*?  -  . . .  

' i T i i c u t   i r * a «   0 2 1 1 9 8 1  

RECLAIMING  LUBE  OIL  IN  MRS  UNIT 

CROSS  REFERENCE  TO  OTHER  APPLICATIONS 

USSN  3 5 5 , 6 6 1 ,   f i l e d   March   12,  1982  ( a t t o r n e y  
d o c k e t   6107MUS)  a l s o   PCT  8 1 / 0 0 6 4 8 ,   f i l e d   May  25,   1 9 8 2  

5  ( a t t o r n e y   d o c k e t   6107MUS)  r e l a t e s   to  t he   f i e l d   of   t h i s  
a p p l i c a t i o n .  

BACKGROUND  OF  THE  INVENTION 

(1)  F i e l d   of   I n v e n t i o n  

The  i n v e n t i o n   r e l a t e s   to  t he   r e m o v a l   o f  
10  u n d e s i r a b l e   m a t e r i a l s   and  a sh   f rom  u s e d   or   o t h e r w i s e  

c o n t a m i n a t e d   m o t o r   o i l .   The  i n v e n t i o n   a l s o   r e l a t e s   t o  
a v o i d a n c e   of   e n v i r o n m e n t a l   p r o b l e m s   a s s o c i a t e d   w i t h  
d i s p o s a l   of   h e a v y   m e t a l   s a l t s ,   and  o t h e r   p e r s i s t e n t  
p o l l u t a n t s   c o n t a i n e d   in  u s e d   m o t o r   o i l ,   by  d u m p i n g   t h e  

15  o i l   i n t o   t he   a q u i f e r s   of   l a n d f i l l s ,   s l u d g e   p o n d s ,   o r  
s t o r a g e   d r u m s ,   w h i c h   a r e ,   t h e m s e l v e s ,   c a p a b l e   o f  
d e t e r i o r a t i o n .   ( U . S .   P a t e n t   c l a s s / s u b c l a s s :   2 0 8 / 1 7 9 ,  
/ 1 8 0 ,   / 1 8 1 ,   / 1 8 2 ,   / 1 8 3 ,   / 1 8 4 ,   / 2 5 1 ,   / 2 8 9   and  / 2 8 3 ) .  

(2)   U t i l i t y   of   t he   I n v e n t i o n  

20  I m p r o v e m e n t   of   u s e d   m o t o r   o i l   by  r e m o v a l   o f  

d e g r a d e d   c o m p o n e n t s   and  o t h e r   c o n t a m i n a n t s   can   p r o v i d e  
r e c l a i m e d   and  r e u s a b l e   m o t o r   o i l ,   w h i c h   i s   o f t e n  
f o r m u l a t e d   w i t h   some  a d d e d   a m o u n t s   of   d e t e r g e n t -   i n h i b i t o r  

p a c k a g e   or   e l s e   b l e n d e d   as  an  i n e x p e n s i v e   a d d e d   b a s e s t o c k  
25  w i t h   new  m o t o r   o i l .   Used  m o t o r   o i l s ,   b o t h   w i t h   a n d  

w i t h o u t   p a r t i a l   r e m o v a l   of   c o n t a m i n a n t s   and  a s h   h a v e   b e e n  
u s e d   as  r u s t   i n h i b i t o r s   f o r   e q u i p m e n t   and  m a c h i n e r y ,   a s  
w e l l   as  a d d e d   c o m p o n e n t s   f o r   h y d r o c a r b o n   f u e l s .  
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(3)  D e s c r i p t i o n   of  P r i o r   W o r k  

R e c l a i m i n g   of  u s e d   m o t o r   o i l   may  b e  

d i s t i n g u i s h e d   f rom  r e - r e f i n i n g   in  t h a t   no  h i g h  

t e m p e r a t u r e   d i s t i l l a t i o n   of   m o t o r   o i l   b a s e s t o c k s   i s  

5  i n v o l v e d .   The  p r o c e s s   t h u s   i s   u s u a l l y   l e s s   e x p e n s i v e  
t h a n   r e - r e f i n i n g .   In  s p i t e   of   t he   v a l u e   of   r e c o v e r i n g  
l u b r i c a n t   b a s e s t o c k s ,   r e c l a m a t i o n   has   b e e n   m i n i m a l  

b e c a u s e   of   a t t e n d a n t   e x p e n s e   i n v o l v e d   in  c o l l e c t i o n   o f  

s m a l l   a m o u n t s   of  o i l   d r a i n i n g s   and  t h e i r   s h i p m e n t   to  a  
10  c e n t r a l   p o i n t .   H o w e v e r ,   r e c e n t   a w a r e n e s s   of   t h e   p u b l i c ,  

to  t he   t h r e a t   of   w a t e r   p o l l u t i o n ,   by  u s e d   m o t o r   o i l   h a s  

g e n e r a t e d   new  i n c e n t i v e s   f o r   r e c l a m a t i o n .  

R e c l a i m i n g   m o t o r   o i l   n o r m a l l y   i n v o l v e s  

t r e a t m e n t   w i t h   a  s o l v e n t   c o n t a i n i n g   an  a c t i v e   p u r i f y i n g  
15  a g e n t .   A l t h o u g h   m o t o r   o i l   of   a  p u r e r   n a t u r e   is   o b t a i n e d ,  

u s u a l l y   an  a p p r e c i a b l e   amoun t   of   s l u d g e   i s   c o p r o d u c e d   a s  
t he   c o n t a m i n a t e d   s o l v e n t   b y - p r o d u c t .   T h i s   s l u d g e   m u s t  
t h e n   be  d i s p o s e d   of  in  some  n o n - p o l l u t i n g   f a s h i o n .  

S o m e t i m e s   i t   i s   c o n c e n t r a t e d   by  r e l a t i v e l y   e x p e n s i v e  
20  f l a s h   d i s t i l l a t i o n .  

In  US  4 , 1 0 5 , 5 3 8 ,   f o r   e x a m p l e ,   M a t t o x   adds   a  

l i g h t   p a r a f f i n i c   h y d r o c a r b o n   f r a c t i o n ,   a l o n g   w i t h   a  
r a t h e r   e x p e n s i v e   a m i n e .   S u b s e q u e n t l y ,   a p p r e c i a b l e  

p o r t i o n s   of  h e a v y   m e t a l   s a l t s   and  o t h e r   c o n t a m i n a n t s  

25  p r e c i p i t a t e   to  t he   b o t t o m   as  s o l i d s .   E x c e s s   l i g h t  

p a r a f f i n i c   f r a c t i o n   and  amine   mus t   t h e n   be  r e m o v e d ,  

a l t h o u g h ,   w i t h   some  a m i n e s ,   i f   a t t e n t i o n   i s   p a i d   to  t h e  

m o t o r   o i l   a p p l i c a t i o n   l a t e r   u s e d ,   some  amine   c a n  

p r a c t i c a b l y   be  l e f t   in  t he   r e c l a i m e d   p r o d u c t .  
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In  US  3 , 8 7 9 , 2 8 2 ,   J o h n s o n   e m p l o y s   w a t e r  
c o n t a i n i n g   p h o s p h a t e   s a l t s ,   in  a  s e a l e d   a u t o c l a v e   a t  
a b o u t   170  p s i g   and  132°C  ( 2 7 0 ° F ) .   S u b s t a n t i a l   a m o u n t s   o f  
c o n t a m i n a n t s   and  ash   p r e c i p i t a t e   in  t he   w a t e r   p h a s e   a s  

5  i n s o l u b l e   m e t a l   p h o s p h a t e s .   J o h n s o n ' s   p r e f e r r e d  
e m b o d i m e n t   i n v o l v e s   a  s p e c i a l l y   c o n s t r u c t e d   m u l t i s t e p  
f a c i l i t y   e m p l o y i n g   p r e h e a t e r s ,   v i g o r o u s l y   a g i t a t e d  
p r e s s u r e   v e s s e l s ,   a  p h a s e   s e p a r a t o r ,   s e t t l e m e n t   t a n k ,   a n d  
f i l t e r s .   G a s o l i n e   and  w a t e r   r e m a i n i n g   in   t h e   o i l   a r e  

10  r e m o v e d   by  a  f l a s h   d i s t i l l a t i o n   s t e p .   R e c y c l e d   w a t e r   i s  
t h e n   p u r i f i e d   s u f f i c i e n t l y   f o r   r e c y c l e   or   e l s e   r i g o r o u s l y  
e n o u g h   to  be  d i s c a r d e d   i n t o   t he   e n v i r o n m e n t .   F i l t r a t i o n  
of   t h e   t r e a t e d   o i l   i s   c a r r i e d   o u t   w i t h   s i l i c a   g e l   i n  
o r d e r   to  r e m o v e   e x t r a n e o u s   m a t t e r ,   e s p e c i a l l y  

15  t e t r a e t h y l - l e a d   w h i c h   i s   n o t   r e m o v e d   by  t he   p r i o r  
t r e a t m e n t .  

P e t r o l e u m   r e f i n e r s   h a v e   b e e n   i n v e s t i g a t i n g  
means   f o r   p r o c e s s i n g   r e d u c e d   c r u d e s ,   s u c h   as  b y  
v i s b r e a k i n g ,   s o l v e n t   d e a s p h a l t i n g ,   h y d r o t r e a t i n g ,  

20  h y d r o c r a c k i n g ,   c o k i n g ,   H o u d r e s i d   f i x e d   bed  c r a c k i n g ,  
H - o i l ,   and  f l u i d   c a t a l y t i c   c r a c k i n g .   One  or   m o r e  
a p p r o a c h e s   to  t he   p r o c e s s i n g   of   r e d u c e d   c r u d e   to  f o r m  

t r a n s p o r t a t i o n   and  h e a t i n g   f u e l s   i s   t h a t   d e s c r i b e d   i n  

c o p e n d i n g   a p p l i c a t i o n s ,   U .S .   S e r i a l   N u m b e r s   9 0 4 , 2 1 6   ( n o w  
25  U.S.   P a t e n t   4 , 3 4 1 , 6 2 4 ) ;   9 0 4 , 2 1 7   (now  U.S .   P a t e n t  

4 , 3 4 7 , 1 2 2 ) ;   0 9 4 , 0 9 1   (now  U.S.   P a t e n t   4 , 2 9 9 , 6 8 7 ) ;   0 9 4 , 2 7 7  
(now  U.S .   P a t e n t   4 , 3 5 4 , 9 2 3 )   and  0 9 4 , 0 9 2   (now  U.S .   P a t e n t  
4 , 3 3 2 , 6 7 3 )   w h i c h   a r e   h e r e i n   i n c o r p o r a t e d   by  r e f e r e n c e  
t h e r e t o   . 

30  In  t he   o p e r a t i o n s   of   t he   a b o v e   i d e n t i f i e d  

a p p l i c a t i o n s ,   a  r e d u c e d   c r u d e   i s   c o n t a c t e d   w i t h   a  h o t  
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r e g e n e r a t e d   c a t a l y s t   in  a  s h o r t   c o n t a c t   t i m e   r i s e r  

c r a c k i n g   z o n e ,   t he   c a t a l y s t   and  p r o d u c t s   a r e   s e p a r a t e d  

i n s t a n e o u s l y   by  means   of  a  v e n t e d   r i s e r   to  t a k e   a d v a n t a g e  

of  t he   d i f f e r e n c e   b e t w e e n   t he   momentum  of  g a s e s   a n d  

5  c a t a l y s t   p a r t i c l e s .   The  c a t a l y s t   i s   s t r i p p e d ,   s e n t   to  a  

r e g e n e r a t o r   zone   and  t he   r e g e n e r a t e d   c a t a l y s t   is   r e c y c l e d  

b a c k   to  t h e   r i s e r   to  r e p e a t   t he   c y c l e .   Due  to  t he   h i g h  

C o n r a d s o n   c a r b o n   v l u e s   of  t he   f e e d ,   coke   d e p o s i t i o n   o n  

t h e   c a t a l y s t   i s   h i g h   and  can  be  as  h i g h   as  12  wt%  b a s e d  

10  on  f e e d .   T h i s   h i g h   coke   l e v e l   can  l e a d   to  e x c e s s i v e  

t e m p e r a t u r e s   in  t he   r e g e n e r a t o r ,   a t   t i m e s   in  e x c e s s   o f  

1 4 0 0 ° F   to  as  h i g h   as  1 5 0 0 ° F   w h i c h   can  l e a d   to  r a p i d  

d e a c t i v a t i o n   of   t he   c a t a l y s t   t h r o u g h   h y d r o t h e r m a l  

d e g r a d a t i o n   of   t he   a c t i v e   c r a c k i n g   c o m p o n e n t   of  t he   FCC 

15  c a t a l y s t   ( c r y s t a l l i n e   a l u m i o s i l i c a t e   z e o l i t e s )   and  u n i t  

m e t a l l u r g i c a l   f a i l u r e .  

SUMMARY 

The  p r e s e n t   i n v e n t i o n   can  e m p l o y   e x i s t i n g   p e t r o l e u m  

r e f i n e r y   f a c i l i t i e s   w h i c h   h a v e   b e e n   s l i g h t l y   m o d i f i e d   f o r  

20  c o - p r o d u c t i o n   of  r e c l a i m e d   m o t o r   o i l .   E s p e c i a l l y   u s e f u l  

f o r   t h i s   p u r p o s e   i s   a  r e f i n i n g   u n i t   known  as  an  c a r b o n  

and  m e t a l   r e m o v a l   s y s t e m   (MRS)  s u c h   as  t h a t   d e s c r i b e d   b y  

B a r t h o l i c   in  U.S.   4 , 3 2 5 , 8 1 7   and  U.S .   4 , 2 6 3 , 1 2 8 .   R e l a t e d  

t e c h n o l o g y   is   a l s o   d i s c u s s e d   in  USSN  3 5 5 , 6 6 1 ,   f i l e d   M a r c h  

25  3,  1982  ( a t t o r n e y   d o c k e t   6 1 0 7 M U S ) .  

A  p r e f e r r e d   e m b o d i m e n t   of  t he   i n v e n t i o n   i n v o l v e s  

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

a l o n g   s i d e   a  l a r g e   MRS  u n i t   u n d e r   c o n d i t i o n s   w h i c h   c a u s e  

o i l   b o i l i n g   in  the   r a n g e   of  316°C  to  510°C  ( 6 0 0 ° F   t o  

30  9 5 0 ° F )   to  be  g e n t l y   v a p o r i z e d   and  l i f t e d   f rom  t h e  
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l u b r i c a t i o n   o i l   c o n t a m i n a n t s   and  ash   and  r e c o v e r e d   f o r  
r e c y c l e   to  a  l u b r i c a t i o n   o i l   p r o c e s s i n g   p l a n t .   The  a s h  
and  s l u d g e   l a d e n   s o r b e n t   f rom  the   MRS  t r e a t m e n t   u n i t   a r e  
d i s p o s e d   of   or  r e g e n e r a t e d   in  much  t he   same  way  as  i s   t h e  
same  s o r b e n t   when  i t   has   b e e n   s p e n t   ( c o n t a m i n a t e d )   in  t h e  
p r o c e s s   of   use   in  an  o r d i n a r y   r e f i n i n g   u n i t .  

BRIEF  DESCRIPTION  OF  DRAWING 

F i g u r e   1  i s   a  s c h e m a t i c   d i a g r a m   of   p r e f e r r e d  
a p p a r a t u s   f o r   p r a c t i c i n g   t he   i n v e n t i o n .  
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DESCRIPTION  OF  PREFERRED  EMBODIMENT 

The  a p p a r a t u s   of  t h i s   i n v e n t i o n   can  c o m p r i s e   a  

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

means   ,  and  a  r e c e i v i n g   v e s s e l .   The  i n l e t s   and  o u t l e t s  

5  f o r   e a c h   of   the   a b o v e   l i s t e d   p i e c e s   of   e q u i p m e n t   a r e   a s  
f o l l o w s   : 

The  c o m b u s t o r   has   a t   l e a s t   two  i n l e t s   w h i c h  

w i l l   be  h e r e i n a f t e r   r e f e r r e d   to  as  t he   r e g e n e r a t i o n   g a s  
i n l e t   and  the   s p e n t   c a t a l y s t - i n l e t   and  has   a t   l e a s t   t w o  

10  o u t l e t s   w h i c h   a r e   h e r e i n a f t e r   r e f e r r e d   to  as  t h e  

r e g e n e r a t i o n   gas  o u t l e t   and  the   a c t i v e   c a t a l y s t - o u t l e t .  

The  f i r s t   c o n t a c t o r   has   a t   l e a s t   f o u r   i n l e t s   w h i c h   w i l l  

h e r e i n a f t e r   be  r e f e r r e d   to  as  t h e   f i r s t   c o n t a c t o r   m o r e  

a c t i v e   c a t a l y s t   i n l e t ,   t he   f i r s t   c o n t a c t o r   q u e n c h - i n l e t   , 
15  t he   f i r s t   c o n t a c t o r   f e e d - i n l e t ,   and  the   f i r s t   c o n t a c t o r  

s t r i p p i n g   s t e a m - i n l e t ,   and  has   a t   l e a s t   two  o u t l e t s   w h i c h  

a r e   h e r e i n a f t e r   r e f e r r e d   to  as  t he   f i r s t   c o n t a c t o r   s p e n t  

c a t a l y s t - o u t l e t   and  the   f i r s t   c o n t a c t o r   p r o d u c t - o u t l e t .  

The  s e c o n d   c o n t a c t o r   has   a t   l e a s t   f o u r   i n l e t s   w h i c h   w i l l  

20  h e r e i n a f t e r   be  r e f e r r e d   to  as  t he   s e c o n d   c o n t a c t o r   a c t i v e  

c a t a l y s t - i n l e t ,   t he   s e c o n d   c o n t a c t o r   q u e n c h - i n l e t ,   t h e  

s e c o n d   c o n t a c t o r   f e e d - i n l e t ,   and  the   s e c o n d   c o n t a c t o r  

s t r i p p i n g   s t e a m -   i n l e t ,   and  has   a t   l e a s t   two  o u t l e t s   w h i c h  

a r e   h e r e i n a f t e r   r e f e r r e d   to  as  the   s e c o n d   c o n t a c t o r   s p e n t  
25  c a t a l y s t - o u t l e t   and  the   s e c o n d   c o n t a c t o r   p r o d u c t - o u t l e t .  

The  a b o v e   d e s c r i b e d   a p p a r a t u s   w i t h   i t s  

c o r r e s p o n d i n g   i n l e t s   and  o u t l e t s   is   c o n n e c t e d   t o g e t h e r   i n  

the   f o l l o w i n g   way:  The  r e g e n e r a t i o n   gas   i n l e t   is   a d a p t e d  

to  be  c o n n e c t e d   to  a  s o u r c e   of  o x i d i z i n g   g a s .   The  s p e n t  

30  c a t a l y s t - i n l e t   is   c o n n e c t e d   to  t he   f i r s t   c o n t a c t o r   s p e n t  
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c a t a l y s t - o u t l e t   and  a l s o   t he   s e c o n d   c o n t a c t o r   s p e n t  
c a t a l y s t - o u t l e t   so  t h a t   s o l i d ,   s p e n t   c a t a l y s t   can  b e  
c o m m u n i c a t e d   to  t he   c o m b u s t o r   f o r   r e g e n e r a t i o n .   T h e  
a c t i v e   c a t a l y s t - o u t l e t   i s   c o n n e c t e d   to  t he   f i r s t  

5  c o n t a c t o r   a c t i v e   c a t a l y s t - i n l e t   and  a l s o   t he   s e c o n d  
c o n t a c t o r   a c t i v e   c a t a l y s t - i n l e t   so  t h a t   s o l i d ,   a c t i v e  
c a t a l y s t   can   be  c o m m u n i c a t e d   to  t he   f i r s t   a n d / o r   s e c o n d  
c o n t a c t o r s   f o r   c o n t a c t   w i t h   f e e d   or   f e e d s .   T h e  

r e g e n e r a t i o n   g a s - o u t l e t   i s   a d a p t e d   to  be  c o n n e c t e d   to  a  
10  means   f o r   e n r i c h m e n t   w i t h   o x i d i z i n g   gas   p r i o r   to  f u r t h e r  

r e c y c l i n g .   The  f i r s t   c o n t a c t o r   a c t i v e   c a t a l y s t - i n l e t   i s  
c o n n e c t e d   to  t he   c o m b u s t o r   as  h e r e t o f o r e   d e s c r i b e d .   T h e  
f i r s t   c o n t a c t o r   q u e n c h - i n l e t   i s   a d a p t e d   to  be  c o n n e c t e d  
to  a  s o u r c e   of   a t o m i z i n g   m a t e r i a l   s u c h   as  w a t e r   a n d  

15  s t e a m .   The  f i r s t   c o n t a c t o r   f e e d   i n l e t   i s   a d a p t e d   to  b e  
c o n n e c t e d   to  a  s o u r c e   of   h e a v y   h y d r o c a r b o n   f e e d   s u c h   a s  
r e s i d u u m .   The  f i r s t   c o n t a c t o r   s t r i p p i n g   s t e a m - i n l e t   i s  
a d a p t e d   to  be  c o n n e c t e d   to  a  s o u r c e   of   s t r i p p i n g   gas   s u c h  

as  s t e a m .   The  f i r s t   c o n t a c t o r   p r o d u c t   o u t l e t   i s   a d a p t e d  
20  to  be  c o n n e c t e d   to  a  r e c e i v i n g   v e s s e l   and  p r e f e r a b l y  

p r o c e e d i n g   b e f o r e h a n d   t h r o u g h   a  means   f o r   r e c y c l e .  

The  s e c o n d   c o n t a c t o r   a c t i v e   c a t a l y s t - i n l e t   i s  
c o n n e c t e d   to  t he   c o m b u s t o r   as  h e r e t o f o r e   d e s c r i b e d ,   t h e  
s e c o n d   c o n t a c t o r   q u e n c h   i n l e t   i s   a d a p t e d   to  be  c o n n e c t e d  

25  to  a  s o u r c e   of   a t o m i z i n g   m a t e r i a l   s u c h   as  w a t e r   a n d  

s t e a m .   The  s e c o n d   c o n t a c t o r   f e e d - i n l e t   i s   a d a p t e d   to  b e  
c o n n e c t e d   to  a  s o u r c e   of   c o n t a m i n a t e d   s p e c i a l i z e d  
h y d r o c a r b o n   f e e d   s u c h   as  u s e d   m o t o r   o i l .   The  s e c o n d  

c o n t a c t o r   s t r i p p i n g   s t e a m - i n l e t   i s   a d a p t e d   to  b e  
30  c o n n e c t e d   to  a  s o u r c e   of  s t r i p p i n g   gas   s u c h   as  s t e a m .  

The  s e c o n d   c o n t a c t o r   p r o d u c t - o u t l e t   i s   a d a p t e d   to  b e  

c o n n e c t e d   to  a  r e c e i v i n g   v e s s e l   and  p r e f e r a b l y   p r o c e e d i n g  
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b e f o r e h a n d   t h r o u g h   a  c o o l i n g   m e a n s .   I t   w i l l   b e  

u n d e r s t o o d   by  t h o s e   s k i l l e d   in  t he   a r t   t h a t   t he   i n v e n t i o n  

is   n o t   to  be  l i m i t e d   by  the   a b o v e   e x a m p l e   and  d i s c u s s i o n ,  

and  t h a t   t he   e x a m p l e   is   s u s c e p t i b l e   to  a  w ide   n u m b e r   o f  

5  m o d i f i c a t i o n s   and  v a r i a t i o n s   d e p a r t i n g   f rom  t h e  

i n v e n t i o n .   For   e x a m p l e ,   a l l   c o n t a c t o r s   n e e d   n o t   b e  

s i m u l t a n e o u s l y   in  u s e .   The  a c t i v e   and  s p e n t   c a t a l y s t  

c o n d u i t s   may  p r o c e e d   f rom  and  to  t h e   c o m b u s t o r  

i n d e p e n d e n t l y   or   in  m a n i f o l d   f a s h i o n .   T h e r e   may  b e  

10  m u l t i p l e   s e c o n d   c o n t a c t o r s   in  p a r a l l e l   c o n n e c t i o n ,   w i t h  

r e s p e c t   t he   f i r s t   c o n t a c t o r ,   to  t he   c o m b u s t o r .   T h e s e  

m u l t i p l e   c o n t a c t o r s   m i g h t   be  c o n n e c t e d   in  s e r i e s ,   f e e d   t o  

p r o d u c t   w h i c h   w o u l d   in  t u r n   become  p a r t i a l l y   r e f i n e d  

s e c o n d   or  t h i r d   f e e d s ,   r a t h e r   t h a n   o p e r a t i n g   t h e  

15  c o n t a c t o r s   i n d e p e n d e n t l y   w i t h   r e g a r d   to  t h e   f e e d   to  f i n a l  

p r o d u c t   s t e p .  

An  o i l   f e e d s t o c k   s u c h   as  r e s i d u u m   h a v i n g   a n  

i n i t i a l   b o i l i n g   p o i n t   of   350°C  or  h i g h e r   i s   i n t r o d u c e d  

v i a   c o n d u i t   3  i n t o   a  f i r s t   c o n t a c t o r   22  w h e r e i n   t h e  

20  f e e d s t o c k   is   c o n t a c t e d   more  a c t i v e   s o l i d   s o r b e n t  

p a r t i c u l a t e   m a t e r i a l   h a v i n g   l i t t l e ,   i f   a n y ,   c r a c k i n g  

a c t i v i t y   u n d e r   c o n d i t i o n s   e m p l o y e d ,   w h i c h   a r e   t h o s e  

n e e d e d   to  t h e r m a l l y   v i s b r e a k   and  r e d u c e   m e t a l  

c o n t a m i n a n t s   to  a  more  a c c e p t a b l e   l o w e r   l e v e l   i n  

25  c o n j u n c t i o n   w i t h   r e d u c i n g   the   f e e d   C o n r a d s o n   c a r b o n  

v a l u e .   The  f i r s t   c o n t a c t o r   22  c o m p r i s e s   a  r i s e r   r e a c t o r  

5,  h e r e i n a f t e r   c a l l e d   the   f i r s t   r i s e r ,   f o r   s e l e c t i v e l y  

t h e r m a l l y   c o n t a c t i n g   the   o i l   f e e d   c o m p r i s i n g   m e t a l  

c o n t a m i n a n t s   w i t h   t he   a c t i v e   s o l i d   s o r b e n t   p a r t i c u l a t e  

30  m a t e r i a l   of  l i t t l e   or  no  c a t a l y t i c   c r a c k i n g   a c t i v i t y   t o  

a c c o m p l i s h   s u b s t a n t i a l   m e t a l s   r e m o v a l   in  t he   a b s e n c e   o f  

e x c e s s i v e   t h e r m a l   c r a c k i n g   of  t he   o i l   f e e d .   A t o m i z i n g  
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w a t e r   is   a d d e d   by  c o n d u i t   1  to  t he   f e e d   i n t r o d u c e d   b y  
c o n d u i t   3  to  t he   f i r s t   r i s e r   5  a b o v e   the   b o t t o m   p o r t i o n  
t h e r e o f .   S t e a m   in  c o n d u i t   7,  a n d / o r   a d m i x e d   w i t h   w a t e r  

in  c o n d u i t   9,  is   a d m i x e d   w i t h   c i r c u l a t e d   ho t   s o l i d  
5  p a r t i c u l a t e   in  t he   b o t t o m   p o r t i o n   of   t he   f i r s t   r i s e r   i n  

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

t e m p e r a t u r e   of   t he   h o t   s o l i d s   o b t a i n e d   f rom  t h e  

r e g e n e r a t i o n   t h e r e o f   and  b e f o r e   c o n t a c t i n g   the   o i l   f e e d  

p a r t i c u l a r l y   s e l e c t e d   f o r   c h a r g e   to  t he   f i r s t   r i s e r   5 .  

10  I f   d e s i r e d ,   a  "wet   g a s "   ( e . g .   l i g h t   h y d r o c a r b o n s )   o r  
o t h e r   l i f t   gas   can  be  e m p l o y e d   to  c o n v e y   t h e   p a r t i c u l a t e  

t h r o u g h   the   f i r s t   r i s e r   5.  The  s u s p e n s i o n   p a s s e d   t h r o u g h  
f i r s t   r i s e r   5  i s   d i s c h a r g e d   f rom  the   top  or   open   end  o f  

the   r i s e r   and  s e p a r a t e d   so  t h a t   v a p o r o u s   h y d r o c a r b o n s   o f  

15  t h e r m a l   v i s b r e a k i n g   m a t e r i a l   and  g a s i f o r m   d i l u e n t  

m a t e r i a l   a r e   c a u s e d   to  f l o w   t h r o u g h   a  p l u r a l i t y   o f  

p a r a l l e l   a r r a n g e d   c y c l o n e   s e p a r a t o r s   11  and  13  p o s i t i o n e d  
a b o u t   t he   u p p e r   open   end  of   t he   r i s e r   c o n t a c t   z o n e .  

H y d r o c a r b o n   v a p o r s   s e p a r a t e d   f rom  e n t r a i n e d   s o l i d s   by  t h e  

20  c y c l o n e   s e p a r a t o r s   11  and  13  a r e   c o l l e c t e d   in  a  p l e n i u m  
c h a m b e r   15  b e f o r e   w i t h d r a w a l   and  r e c o v e r y   by  c o n d u i t   1 7 .  

S o l i d   p a r t i c u l a t e   m a t e r i a l   c o m p r i s i n g   s p e n t   s o r b e n t  

p a r t i c l e s   c o n t a i n i n g   a c c u m u l a t e d   m e t a l   d e p o s i t s   a n d  

c a r b o n a c e o u s   m a t e r i a l   of  t h e r m a l   d e g r a d a t i o n   a r e  
25  c o l l e c t e d   in  a  b o t t o m   p o r t i o n   of   v e s s e l   21  c o m p r i s i n g   a  

s t r i p p i n g   s e c t i o n   23  to  w h i c h   a  s t r i p p i n g   gas   i s   c h a r g e d  

by  c o n d u i t   25.  S t r i p p e d   s o l i d   a b s o r b e n t   p a r t i c u l a t e   i s  

p a s s e d   by  s t a n d p i p e   27  p r o v i d e d   w i t h   a  f l o w   c e n t r a l   v a l v e  

28  to  f l u i d   bed  of  p a r t i c u l a t e   in  a  b o t t o m   p o r t i o n   o f  

30  r e g e n e r a t i o n   zone   29.  In  l i k e   m a n n e r   to  t h a t   t h r o u g h  

s t a n d p i p e   27,  s t r i p p e d   s o l i d   p a r t i c u l a t e   f rom  the   s e c o n d  

c o n t a c t o r   is   p a s s e d   by  s t a n d p i p e   1127  to  a  f l u i d   bed  o f  
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p a r t i c u l a t e   in  a  b o t t o m   p o r t i o n   of   r e g e n e r a t i o n   zone   2 9  

of   t he   c o m b u s t o r   40  f rom  t he   s e c o n d   c o n t a c t o r   1 1 2 2 .  

R e g e n e r a t i o n   gas   or   c o m b u s t i o n   s u p p o r t i n g   g a s  
s u c h   as  o x y g e n   m o d i f i e d   gas   or   a i r   i s   c h a r g e d   to  a  b o t t o m  

5  p o r t i o n   of   t he   r e g e n e r a t i o n   zone   by  c o n d u i t   31  t h r o u g h   a  

p l e n u i m   d i s t r i b u t i o n   c h a m b e r   33  s u p p o r t i n g   a  p l u r a l i t y   o f  

r a d i a t i n g   gas   d i s t r i b u t o r   p i p e s   35.  R e g e n e r a t i o n   of   t h e  

s p e n t   s o r b e n t   p a r t i c u l a t e   to  i t s   a c t i v e   form  i s  

a c c o m p l i s h e d   by  b u r n i n g   d e p o s i t e d   c a r b o n a c e o u s   m a t e r i a l ,  

10  on  and  in  t he   s p e n t   s o r b e n t ,   in  an  o x y g e n   c o n t a i n i n g   g a s  
to  CO  or  CO2  a n d / o r   o t h e r   c o m b u s t i o n   p r o d u c t s .  

C o m b u s t i o n   p r o d u c t   g a s e s   and  c a t a l y s t   p a s s   f rom  u p p e r  
l e v e l   37  of   a  f l u i d   bed  of   p a r t i c u l a t e   in   f l u e   g a s e s   t o  

an  u p p e r   e n l a r g e d   p o r t i o n   of  t he   r e g e n e r a t i o n   v e s s e l  

15  w h e r e   a  s e p a r a t i o n   is   made  b e t w e e n   s o l i d   p a r t i c u l a t e   a n d  

p r o d u c t   f l u e   g a s e s   by  t he   c o m b i n a t i o n   of   h i n d e r e d  

s e t t l i n g   and  c y c l o n e   s e p a r a t o r   m e a n s .   The  s e p a r a t e  

p a r t i c u l a t e   i s   c o l l e c t e d   as  a  f l u i d   bed  of   m a t e r i a l   41  i n  

an  a n n u l a r   zone   a b o u t   r e s t r i c t e d   p a s s a g e w a y   39.  F l u e   g a s  
20  s e p a r a t e d   f rom  s o l i d s   p a s s   t h r o u g h   a  p l u r a l i t y   o f  

c y c l o n e s   43  p o s i t i o n e d   a b o u t   t he   open   u p p e r   end  o f  

p a s s a g e w a y   39  f o r   r e m o v a l   of   e n t r a i n e d   f i n e s .   The  f l u e  

g a s e s   t h e n   p a s s   to  p l e n i u m   c h a m b e r   45  f o r   w i t h d r a w a l   b y  

c o n d u i t   47.  R e g e n e r a t e d ,   t h a t   i s ,   a c t i v e ,   s o l i d   s o r b e n t  

25  p a r t i c u l a t e   i s   p a s s e d   by  s t a n d p i p e   49  to  t he   b o t t o m  

p o r t i o n   of   f i r s t   r i s e r   5  f o r   u se   h e r e i n   p r o p o s e d .  

In  l i k e   m a n n e r   to  t h a t   t h r o u g h   s t a n d p i p e   4 9  

a c t i v e   s o l i d   s o r b e n t   p a r t i c u l a t e   i s   p a s s e d   by  s t a n d p i p e  

1149  to  t he   s e c o n d   c o n t a c t o r   1122 .   A  p o r t i o n   of   t h e   h o t ,  

30  a c t i v e   s o r b e n t   i s   w i t h d r a w n   by  c o n d u i t   51  f o r   p a s s a g e   t o  

a  h e a t   e x c h a n g e r   53  w h e r e i n   450  l b .   s t e a m   i s   p a r t i c u l a r l y  
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g e n e r a t e d   by  i n d i r e c t   h e a t   e x c h a n g e   w i t h   c h a r g e d   b o i l e r  

f e e d   w a t e r   i n t r o d u c e d   by  c o n d u i t   55  and  s t e a m   r e c o v e r e d  

by  c o n d u i t   57.  The  t h u s   p a r t i a l l y   c o o l e d   s o l i d  

p a r t i c u l a t e   i s   w i t h d r a w n   by  c o n d u i t   59  f o r   p a s s a g e   to  a  

5  b o t t o m   p o r t i o n   of  t he   f l u i d   bed  of  p a r t i c u l a t e   in  a  

b o t t o m   p o r t i o n   of  t he   r e g e n e r a t i o n   z o n e   29  f o r  

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

p a r t i c u l a t e   b e i n g   r e g e n e r a t e d .  

The  d e c o n t a m i n a t o r   s y s t e m   c o m p r i s e s   a  s e c o n d  

10  c o n t a c t o r   1122  w h i c h   i s   c o n n e c t e d   by  c o n d u i t s   1127  a n d  

1149  to  t he   c o m b u s t o r   40  in  l i k e   m a n n e r   to  t h a t   of   t h e  

f i r s t   c o n t a c t o r   22.  A  c o n t a m i n a t e d   s p e c i a l i z e d  

h y d r o c a r b o n   f e e d s t o c k ,   s u c h   as  u s e d   m o t o r   o i l ,   h a v i n g   a n  

i n i t i a l   b o i l i n g   p o i n t   of   100°C  or   h i g h e r   i s   i n t r o d u c e d  

15  v i a   c o n d u i t   113  i n t o   a  s e c o n d   c o n t a c t o r   1122  w h e r e i n   t h e  

c o n t a m i n a t e d   s p e c i a l i z e d   h y d r o c a r b o n   is   c o n t a c t e d   w i t h  

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

i f   a n y ,   c r a c k i n g   a c t i v i t y   u n d e r   c o n d i t i o n s   e m p l o y e d ,  

w h i c h   a r e   t h o s e   n e e d e d   to  s u b s t a n t i a l l y   d e c o n t a m i n a t e   t h e  

20  c o n t a m i n a t e d   s p e c i a l i z e d   h y d r o c a r b o n   by  r e d u c i n g   m e t a l  

and  o t h e r   c o n t a m i n a n t s   w h i c h   b o i l   h i g h e r   t h a n   t h e   i n i t i a l  

b o i l i n g   p o i n t   of  t he   c o n t a m i n a t e d   s p e c i a l i z e d  

h y d r o c a r b o n .   The  s e c o n d   c o n t a c t o r   1122  c o m p r i s e s   a  r i s e r  

r e a c t o r   115 ,   h e r e i n a f t e r   c a l l e d   t he   s e c o n d   r i s e r ,   f o r  

25  s e l e c t i v e l y   t h e r m a l l y   c o n t a c t i n g   t he   c o n t a m i n a t e d  

s p e c i a l i z e d   h y d r o c a r b o n   f e e d   c o m p r i s i n g   m e t a l   c o n t a i n i n g  

and  o t h e r   h i g h e r   b o i l i n g   c o n t a m i n a n t s   w i t h   t he   a c t i v e  

s o l i d   s o r b e n t   p a r t i c u l a t e   m a t e r i a l   of   l i t t l e   or   n o  

c r a c k i n g   a c t i v i t y   to  a c c o m p l i s h   s u b s t a n t i a l   c o n t a m i n a n t s  

30  r e m o v a l   in  t he   a b s e n c e   of  e x c e s s i v e   t h e r m a l   c r a c k i n g   o f  

the   s p e c i a l i z e d   h y d r o c a r b o n .   A t o m i z i n g   w a t e r   i s   a d d e d   b y  

c o n d u i t   111  to  the   c o n t a m i n a t e d   s p e c i a l i z e d   h y d r o c a r b o n  
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f e e d   i n t r o d u c e d   by  c o n d u i t   113  to  t he   s e c o n d   r i s e r   1 1 5  
a b o v e   the   b o t t o m   p o r t i o n   t h e r e o f .   S t e a m   in  c o n d u i t   1 1 7  
a n d / o r   a d m i x e d   w i t h   w a t e r   in  c o n d u i t   119  i s   a d m i x e d   w i t h  
c i r c u l a t e d   h o t   s o l i d   p a r t i c u l a t e   a t   a  t e m p e r a t u r e   in  t h e  

5  r a n g e   of   350°C  to  500°C  in  t he   b o t t o m   p o r t i o n   of   t h e  
s e c o n d   r i s e r   in  a m o u n t s   and  u n d e r   c o n d i t i o n s   to  a d j u s t  
t he   t e m p e r a t u r e   of   t he   h o t   s o l i d s   o b t a i n e d   f rom  t h e  
r e g e n e r a t i o n   •  t h e r e o f   and  b e f o r e   c o n t a c t i n g   t h e  
c o n t a m i n a t e d   s p e c i a l i z e d   h y d r o c a r b o n   f e e d   p a r t i c u l a r l y  

10  s e l e c t e d   f o r   c h a r g e   to  t he   s e c o n d   r i s e r .   I f   d e s i r e d ,  
"wet   g a s "   ( e . g .   l i g h t   h y d r o c a r b o n s )   or   o t h e r   l i f t   g a s e s  
can  be  e m p l o y e d   to  c o n v e y   t he   p a r t i c u l a t e   t h r o u g h   t h e  
s e c o n d   r i s e r   115.   The  p a r t i c u l a r   c o m b i n a t i o n   of   d i l u e n t s  
a d m i x e d   w i t h   s o l i d s   p e r m i t s   e s t a b l i s h i n g   a  v e r t i c a l  

15  v e l o c i t y   c o m p o n e n t   to  t he   s o l i d s   b e f o r e   c o n t a c t   w i t h  
d i s p e r s e d   c o n t a m i n a t e d   s p e c i a l i z e d   h y d r o c a r b o n   f e e d  
m a t e r i a l   in  t he   r i s e r   u n d e r   s e l e c t e d   t e m p e r a t u r e   a n d  

p r e s s u r e   c o n d i t i o n s .   A  s u s p e n s i o n   of   s o l i d   s o r b e n t  
p a r t i c u l a t e   and  a t o m i z e d   c o n t a m i n a t e d   s p e c i a l i z e d  

20  h y d r o c a r b o n   f e e d   of   low  p a r t i a l   p r e s s u r e   in  t he   s t e a m  
d i l u e n t   a t   a  t e m p e r a t u r e   b e l o w   a b o u t   500°C  i s   r e c o v e r e d  
f rom  r i s e r   115  a t   a  v e l o c i t y   p r o v i d i n g   a  h y d r o c a r b o n  
r e s i d e n c e   t i m e   of   l e s s   t h a n   3  s e c o n d s   and  p r e f e r a b l y  
w i t h i n   a  r a n g e   of   1  to  28  s e c o n d s .   The  s e c o n d   r i s e r   1 1 5  

25  i s   p r o v i d e d   w i t h   a  p l u r a l i t y   of   v e r t i c a l l y   s p a c e d   a p a r t  
f e e d   i n l e t   means   to  a c c o m p l i s h   t he   a b o v e   c h a n g e   i n  
h y d r o c a r b o n   r e s i d e n c e   t i m e .   The  r a t i o   of   a c t i v e   s o r b e n t  
to  c o n t a m i n a t e d   s p e c i a l i z e d   h y d r o c a r b o n   f e e d   i s  
p r e f e r a b l y   w i t h i n   a  r a n g e   of   a b o u t   3  to  12.  T h e  

30  s u s p e n s i o n   p a s s e d   t h r o u g h   r i s e r   115  i s   d i s c h a r g e d   f r o m  
the   top  or  open   end  of   t he   r i s e r   and  s e p a r a t e d   so  t h a t  

v a p o r o u s   h y d r o c a r b o n s   and  g a s i f o r m   d i l u e n t   m a t e r i a l   a r e  
c a u s e d   to  f l o w   t h r o u g h   a  p l u r a l i t y   of   p a r a l l e l   a r r a n g e d  
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c y c l o n e   s e p a r a t o r s   1111  and  1113  p o s i t i o n e d   a b o u t   t h e  

u p p e r   open   end  of   t he   r i s e r   c o n t a c t   z o n e .   A t o m i z e d  

h y d r o c a r b o n s   a n d / o r   h y d r o c a r b o n   v a p o r s   s e p a r a t e d   f r o m  

e n t r a i n e d   s o l i d s   by  the   c y c l o n e   s e p a r a t o r s   a r e   c o l l e c t e d  

5  in  a  p l e n i u m   c h a m b e r   1115  b e f o r e   w i t h d r a w a l   or   r e c o v e r y  
by  c o n d u i t   1117  a t   a  t e m p e r a t u r e   a t   or   b e l o w   a b o u t   4 8 0 ° C .  

The  e n t r a i n e d   h y d r o c a r b o n   is   c o m m u n i c a t e d   to  r e c e i v i n g  
v e s s e l   1 1 7 2 ,   by  p a s s i n g   t h r o u g h   c o n d u i t   1176  and  c o o l i n g  

means   1170  i f   d e s i r e d .   S o l i d   p a r t i c u l a t e   s p e n t   s o r b e n t  

10  c o m p r i s i n g   a c c u m u l a t e d   m e t a l   d e p o s i t s   and  c a r b o n a c e o u s  

m a t e r i a l   a r e   c o l l e c t e d   a t   t h e   b o t t o m   p o r t i o n   of   v e s s e l  

1121  c o m p r i s i n g   a  s t r i p p i n g   s e c t i o n   1123  to  w h i c h  

s t r i p p i n g   gas   i s   c h a r g e d   by  c o n d u i t   1125  a t   a  t e m p e r a t u r e  
of  a t   l e a s t   a b o u t   2 0 0 ° C .   H i g h e r   s t r i p p i n g   t e m p e r a t u r e s  

15  up  to  580°C  a r e   a l s o   c o n t e m p l a t e d .   S t r i p p e d   s o l i d  

a b s o r b e n t   p a r t i c u l a t e   m a t e r i a l   i s   p a s s e d   by  s t a n d p i p e  
1127  p r o v i d e d   w i t h   a  f l o w   c o n t r o l   v a l v e   to  f l u i d   bed  o f  

p a r t i c u l a t e   in  a  b o t t o m   p o r t i o n   of   r e g e n e r a t i o n   zone   1 1 2 8  

in  l i k e   m a n n e r   to  t h a t   of  t he   s t a n d p i p e   27  c o m m u n i c a t i n g  
20  f rom  the   f i r s t   r i s e r   5.  R e g e n e r a t e d ,   t h a t   i s ,   a c t i v e ,  

s o r b e n t   is   p a s s e d   f rom  s t a n d p i p e   1149  to  t h e   s e c o n d   r i s e r  

115 ,   f o r   use   h e r e i n   p r o p o s e d ,   in  l i k e   m a n n e r   to  t h a t  

t h r o u g h   s t a n d p i p e   49  to  t he   f i r s t   r i s e r   5 .  

I t   w i l l   be  u n d e r s t o o d   by  t h o s e   s k i l l e d   in  t h e  

25  a r t   t h a t   t he   i n v e n t i o n   i s   n o t   to  be  l i m i t e d   by  t he   a b o v e  

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

s u s c e p t i b l e   to  a  w ide   n u m b e r   of   m o d i f i c a t i o n s   a n d  

v a r i a t i o n s   w i t h o u t   d e p a r t i n g   f rom  the   i n v e n t i o n .   F o r  

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

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

c o m b u s t o r s   a t t a c h e d   in  p a r a l l e l   to  i t .   A l s o ,   s e v e r a l  

d e c o n t a m i n a t o r s   c o u l d   be  a t t a c h e d   in  s e r i e s   so  as  t o  
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p a r t i a l l y   d e c o n t a m i n a t e   t he   s p e c i a l i z e d   h y d r o c a r b o n   i n  

s e v e r a l   s t e p s .   I f   d e s i r e d ,   t he   s o l i d   s o r b e n t   m a t e r i a l  

h a v i n g   v e r y   l i t t l e   c a t a l y t i c   a c t i v i t y   c o u l d   be  d i l u t e d  

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

w i t h   t he   s p e c i a l i z e d   h y d r o c a r b o n   or   w i t h   e s s e n t i a l l y  
i n e r t   m a t e r i a l .   Many  o t h e r   v a r i a t i o n s   a r e   p o s s i b l e   b o t h  

in  h a r d w a r e   d e s i g n   and  p r o c e s s   o p e r a t i o n .  

What  i s   c l a i m e d   i s :  
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1.  A  p r o c e s s   f o r   d i s p o s i n g   of  c o n t a m i n a t e d   u s e d   l u b e  

o i l   by  c o n v e r t i n g   i t   to  u s e f u l   p r o d u c t ,   c o m p r i s i n g :  

(a)   c o n t a c t i n g   a  p a r t i c u l a t e   s o r b e n t   of  l o w  

c a t a l y t i c   c a p a b i l i t y   w i t h   a  c a r b o - m e t a l l i c   o i l  

5  f e e d   c o n t a i n i n g   343°C+  ( 6 5 0 ° F + ) ,   e s s e n t i a l l y  

f r e e   of   u s e d   l u b e   o i l   in  a  f i r s t   c o n t a c t o r   t o  

form  p u r i f i e d   p r o d u c t s   and  c o n t a m i n a t e d   s o r b e n t  

f o r m e d   f rom  c o n t a c t   w i t h   s a i d   c a r b o - m e t a l l i c  

o i l   f e e d ;  

10  (b)   s e p a r a t i n g   s a i d   p u r i f i e d   p r o d u c t s   f rom  s a i d  

c o n t a m i n a t e d   s o r b e n t   f o r m e d   f rom  c o n t a c t   w i t h  

s a i d   c a r b o - m e t a l l i c   o i l   f e e d ;  

(c)   r e g e n e r a t i n g   s a i d   c o n t a m i n a t e d   s o r b e n t   f o r m e d  

f rom  c o n t a c t   w i t h   s a i d   c a r b o - m e t a l l i c   o i l   f e e d  

15  by  h e a t i n g   s a i d   c o n t a m i n a t e d   s o r b e n t   f o r m e d  

f rom  c o n t a c t   w i t h   s a i d   c a r b o - m e t a l l i c   o i l   f e e d  

f rom  a b o u t   533°C  to  a b o u t   683°C  in  t he   p r e s e n c e  
of  o x y g e n - c o n t a i n i n g   g a s e s ;  

(d)  w i t h d r a w i n g   a  l e s s e r   p o r t i o n   of  t h e   r e g e n e r a t e d  

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

s m a l l e r   c o n t a c t o r ;  

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

p o r t i o n   in  s a i d   s e c o n d   c o n t a c t o r   w i t h   s a i d  

c o n t a m i n a t e d   u s e d   l u b e   o i l   f o r   a  p e r i o d   of  t i m e  

25  in  a  r a n g e   of   a b o u t   1  to  3  s e c o n d s   a t   a  

t e m p e r a t u r e   of   a b o u t   350°C  to  a b o u t   500°C  a n d  

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

d e c o n t a m i n a t e d   h y d r o c a r b o n   p r o d u c t ;  
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( f )   s e p a r a t i n g   c o n t a m i n a t e d   s o r b e n t   f o r m e d   f r o m  

c o n t a c t   w i t h   s a i d   u s e d   l u b e   o i l   f rom  t h e  

p r o d u c t   f o r m e d   in  s a i d   s e c o n d   c o n t a c t o r ;   a n d  

(g)  r e t u r n i n g   s a i d   c o n t a m i n a t e d   s o r b e n t   f o r m e d   f r o m  

5  c o n t a c t   w i t h   s a i d   u s e d   l u b e   o i l   to  s a i d  

r e g e n e r a t o r   f o r   r e g e n e r a t i o n   and  r e c y c l e   t o  

s a i d 1   f i r s t   c o n t a c t o r .  

2.  A  p r o c e s s   a c c o r d i n g   to  C l a i m   1  w h e r e i n   s a i d  

c o n t a m i n a t e d   u s e d   l u b e   o i l   c o m p r i s e s   u s e d  

10  l u b r i c a t i n g   o i l .  

3.  A  p r o c e s s   a c c o r d i n g   to  C l a i m   1  w h e r e i n   a b o u t   3  to  1 2  

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

k i l o g r a m   of   s a i d   u s e d   l u b e   o i l .  
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