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©  Method  for  fractionating  oil  under  methane  atmosphere. 

  A  method  for  fractioning  an  oil  under  a  methane 
atmosphere  which  comprises  the  steps  of  delivering  a 
methane-containing  gas  included  in  the  oil  from  a  distillation 
column  (4)  through  its  top  to  a  condenser  (6),  where  the 
methane-containing  gas  is  cooled  and  condensed  and  a 
methane-rich  gas  is  then  separated  therefrom  (7);  increasing 
a  pressure  of  the  methane-rich  gas  (8);  and  introducing  (113, 
112)  the  methane-rich  gas  into  the  distillation  column  in 
order  to  recycle  the  methane-rich  gas. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  an  i m p r o v e m e n t   in  a 

m e t h o d   f o r   f r a c t i o n a t i n g   an  o i l .   More  s p e c i f i c a l l y ,   i t  

r e l a t e s   to  a  f r a c t i o n a t i o n   m e t h o d   which   can  be  a p p l i e d   t o  

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

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

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

g a s e s ,   t a r   sand   o i l s ,   s h a l e   o i l s   and  the   l i k e .  

A  s c h e m a t i c   f l o w   s h e e t   of  a  c o n v e n t i o n a l   d i s t i l l a t i o n  

f o r   a  c r u d e   o i l   i s   shown  in  F i g .   3 .  

In  F i g .   3,  a  c r u d e   o i l   101  b e i n g   fed  t h r o u g h   a  l i n e   1 

is   m i x e d   w i t h   w a t e r   v a p o r   102  fed  t h r o u g h   a  l i n e   2  and  i s  

t h e n   d e l i v e r e d   to   a  f u r n a c e   3,  in  which   the   c r u d e   o i l   101  i s  

h e a t e d   up  to   a  t e m p e r a t u r e   of  350  to   400°C.   A f t e r w a r d ,   t h e  

o i l   101  is   i n t r o d u c e d   i n t o   a  d i s t i l l a t i o n   c o l u m n   4  in  w h i c h  

an  o p e r a t i n g   p r e s s u r e   i s   in  t h e   v i c i n i t y   of  o r d i n a r y  

p r e s s u r e .   W a t e r   v a p o r   103  f o r   s t r i p p i n g   is   i n t r o d u c e d   i n t o  

the   d i s t i l l a t i o n   c o l u m n   4  t h r o u g h   i t s   b o t t o m   and  a  l i n e   5 ,  

and  t h e   c r u d e   o i l   101  i s   t h e n   f r a c t i o n a t e d   h e r e   i n t o   n a p h t h a  

104,   k e r o s e n e   105,   l i g h t   gas   o i l   106,   heavy   gas  o i l   107  a n d  

r e s i d u a l   o i l   108.   In  g e n e r a l ,   t he   n a p h t h a   is   t a k e n   o u t   f r o m  

a  c o l u m n   t o p ;   t h e   k e r o s e n e ,   t h e   l i g h t   gas  o i l   and  t h e   h e a v y  

gas  o i l   f rom  a  c o l u m n   s i d e ;   and  t h e   r e s i d u a l   o i l   f rom  a  

c o l u m n   b o t t o m   of  t he   d i s t i l l a t i o n   c o l u m n .  

The  w a t e r   v a p o r   103  i n t r o d u c e d   i n t o   t he   d i s t i l l a t i o n  

c o l u m n   4  t h r o u g h   the   b o t t o m   t h e r e o f   is  d e l i v e r e d   t h r o u g h   a 



c o l u m n   body  and  a  c o l u m n   t op   to   a  c o n d e n s e r   6,  in   w h i c h   t h e  

w a t e r   v a p o r   103  i s   c o o l e d ,   and  is   f u r t h e r   d e l i v e r e d   t o  a  

c o n d e n s i n g   t a n k   7,  in  w h i c h   i t   i s   c o n s e n s e d   to   w a t e r .   I n  

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

d i s t i l l a t i o n   c o l u m n   4  i s   h e a t - e x c h a n g e d   w i t h   a  s t r e a m   ( n o t  

shown)   a b o v e   t h e   c o n d e n s e r   6 .  

When  a  h e a t   e x c h a n g e   t e m p e r a t u r e   of  t he   f r a c t i o n   f r o m  

the   c o l u m n   t op   of  t he   d i s t i l l a t i o n   co lumn  4  has   r e a c h e d   a  

l e v e l   n e a r   to   a  dew  p o i n t   of  t h e   w a t e r   v a p o r   103 ,   t h e   l a t t e r  

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

c o n d e n s a t i o n   in  t h e   c o n d e n s i n g   t a n k   7.  T h i s   c o n d e n s e d   w a t e r  

w i l l   become  a  c a u s e   of  t h e   c o r r o s i o n   of  m a t e r i a l s  

c o n s t i t u t i n g   t h e   c o l u m n   t o p ,   and  t h u s   t h e   o p e r a t i o n   of  t h e  

d i s t i l l a t i o n   c o l u m n   4  i s   c a r r i e d   ou t   so  t h a t   t h e   a b o v e -  

m e n t i o n e d   h e a t   e x c h a n g e   t e m p e r a t u r e   may  be  m a i n t a i n e d   a t   a  

h i g h e r   l e v e l   t h a n   t he   dew  p o i n t .  

I n c i d e n t a l l y ,   t he   c r u d e   o i l   u s u a l l y   c o n t a i n s   g a s e s  

( h e r e i n a f t e r   r e f e r r e d   to   as  t h e   m e t h a n e - r i c h   g a s )   s u c h   a s  

m e t h a n e   and  e t h a n e ,   and  t h e   m e t h a n e - r i c h   gas   i s   s e p a r a t e d  

t h e r e f r o m   in  t h e   c o n d e n s i n g   t a n k   7  as  an  o f f - g a s   110  w h i c h  

w i l l   be  u s e d   as  a  f u e l .  

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

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

t h e   d i s t i l l a t i o n   co lumn   mus t   be  r e t a i n e d   a t   a  h i g h e r   l e v e l  

t h a n   t h e   dew  p o i n t   of  t h e   w a t e r   v a p o r   d u r i n g   o p e r a t i o n   so  a s  



to  a v o i d   t h e   c o r r o s i o n   of  t h e   c o l u m n   top  m a t e r i a l s   by  t h e  

w a t e r   c o n d e n s e d   a t   t he   c o l u m n   t o p .   T h e r e f o r e ,   s u c h   a  m e t h o d  

i n v o l v e s   t h e   d r a w b a c k   t h a t   h e a t   r e c o v e r y   is  p o o r .  

A d d i t i o n a l l y ,   s i n c e   t h e   w a t e r   v a p o r   f o r   s t r i p p i n g   h a s  

to   be  i n t r o d u c e d   i n t o   t h e   d i s t i l l a t i o n   co lumn  f rom  e x t e r i o r ,  

a  d r a i n   t r e a t m e n t   of  i t s   c o n d e n s e d   w a t e r   is  r e q u i r e d  

d i s a d v a n t a g e o u s l y .  

T h u s ,   an  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   i s   to   p r o v i d e  

an  i n d u s t r i a l l y   u s e f u l   f r a c t i o n a t i o n   method   by  w h i c h   t h e  

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

a r e   o v e r c o m e .  

The  p r e s e n t   i n v e n t i o n   i s   d i r e c t e d   to  a  m e t h o d  

c o m p r i s i n g   t h e   s t e p s   of  s e p a r a t i n g   a  m e t h a n e - r i c h   g a s  

i n c l u d e d   in  a  c r u d e   o i l   f r om  t h e   l a t t e r   in  a  c o n d e n s i n g  

t a n k ,   c o m p r e s s i n g   the   m e t h a n e - r i c h   g a s ,   and  r e c y c l i n g   t h e  

same  t h r o u g h   a  d i s t i l l a t i o n   c o l u m n ,   i n s t e a d   of  t h e   use   o f  

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

a d d i t i o n a l   s t e p   of  f e e d i n g   a  gas   c o n t a i n i n g   m e t h a n e   to   a 

d i s t i l l a t i o n   co lumn  f r o m   e x t e r i o r ,   w h e r e b y   f r a c t i o n a t i o n   i s  

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

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

s a y ,   t h e   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  me thod   f o r  

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

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

i n c l u d e d   in  t h e   o i l   f r o m   a  d i s t i l l a t i o n   co lumn  t h r o u g h   i t s  



t op   to   a  c o n d e n s e r ,   w h e r e   t h e   m e t h a n e - c o n t a i n i n g   gas   i s  

c o o l e d   and  c o n d e n s e d   and  a  m e t h a n e - r i c h   gas  i s   t h e n  

s e p a r a t e d   t h e r e f r o m ;   i n c r e a s i n g   a  p r e s s u r e   of  t h e   m e t h a n e -  

r i c h   g a s ;   and  i n t r o d u c i n g   t h e   m e t h a n e - r i c h   gas   i n t o   t h e  

d i s t i l l a t i o n   co lumn  in  o r d e r   to   r e c y c l e   t h e   m e t h a n e - r i c h   g a s .  

In  t he   m e t h o d   of  t h e   p r e s e n t   i n v e n t i o n ,   a  s m a l l   a m o u n t  

of  a  gas   c o n t a i n i n g   m e t h a n e   may  be  f u r t h e r   f ed   to   t h e  

r e c y c l i n g   m e t h a n e - r i c h   gas   e x t e r n a l l y ,   and  t h e   gas   may  b e  

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

f u r n a c e   in  o r d e r   to  o b t a i n   an  i d e n t i c a l   e f f e c t .   In  g e n e r a l ,  

t he   d i s t i l l a t i o n   co lumn   i s   o p e r a t e d   a t   a  t e m p e r a t u r e   of  1 0 0  

to  500°C  a t   a  p r e s s u r e   of  0  to   100  k g / c m 2 G .  

Now,  t h e   p r e s e n t   i n v e n t i o n   w i l l   be  d e s c r i b e d   in  d e t a i l  

in  r e f e r e n c e   to   a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h :  

F i g .   1  is   a  f l ow  s h e e t   of  an  e m b o d i m e n t   in  w h i c h   a  

m e t h o d   of  t he   p r e s e n t   i n v e n t i o n   i s   a p p l i e d   to   t h e  

d i s t i l l a t i o n   of  a  c r u d e   o i l ;  

F i g .   2  i s   a  f l o w   s h e e t   of  a n o t h e r   e m b o d i m e n t   of  t h e  

p r e s e n t   i n v e n t i o n ;  

F i g .   3  i s   a  f l o w   s h e e t   of  t h e   d i s t i l l a t i o n   of  t h e   c r u d e  

o i l   in   a  c o n v e n t i o n a l   m a n n e r ;   a n d  

F i g .   4  shows  ASTM  c u r v e s   of  c o m p o n e n t s   f r a c t i o n a t e d   i n  

t h e   e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n .  

In  F i g .   1,  a  c r u d e   o i l   101  i s   i n t r o d u c e d   i n t o   a  f u r n a c e  

3  t o g e t h e r   w i t h   a  m i x t u r e   of  a  s m a l l   a m o u n t   of  a  m e t h a n e -  



i n c l u d i n g   gas   f ed   t h r o u g h   a  l i n e   28  and  a  m e t h a n e - r i c h   g a s  

113  w h i c h   h a s   b e e n   s e p a r a t e d   in  a  c o n d e n s i n g   t a n k   7  and  a  

p r e s s u r e   of  w h i c h   has   been   h e i g h t e n e d   by  a  c o m p r e s s o r   8 .  

A f t e r w a r d ,   t h e   c r u d e   o i l   101  is   t h e n   h e a t e d   up  to  350  t o  

400°C  in  t h e   f u r n a c e   3  and  i s   a f t e r w a r d   i n t r o d u c e d   i n t o   a 

d i s t i l l a t i o n   c o l u m n   4.  An  o p e r a t i n g   p r e s s u r e   in  t h e  

d i s t i l l a t i o n   c o l u m n   4  i s   in  t he   v i c i n i t y   of  o r d i n a r y  

p r e s s u r e .  

T h r o u g h   t h e   b o t t o m   of  the   d i s t i l l a t i o n   co lumn  4,  a  

m e t h a n e - r i c h   gas   112  i s   i n t r o d u c e d   t h e r e i n t o   as  a  s t r i p p i n g  

m a t e r i a l .   In  t h e   d i s t i l l a t i o n   c o l u m n   4,  t h e   c r u d e   o i l   101 

is   f r a c t i o n a t e d   i n t o   l i g h t   n a p h t h a   115,   h e a v y   n a p h t h a   1 1 4 ,  

k e r o s e n e   105 ,   l i g h t   gas   o i l   106,  h e a v y   gas   o i l   107  a n d  

r e s i d u a l   o i l   1 0 8 .  

A  c o l u m n   t o p   f r a c t i o n   118  c o n t a i n i n g   m e t h a n e   and  t h e  

l i g h t   n a p h t h a   i s   d i s c h a r g e d   from  t h e   t op   of  t he   d i s t i l l a t i o n  

c o l u m n   4,  and  a f t e r   h e a t - e x c h a n g e d   w i t h   a  s t r e a m   ( n o t  

s h o w n ) ,   t h e   f r a c t i o n   118  is   t h e n   d e l i v e r e d   to  a  c o n d e n s e r   6 ,  

in  wh ich   i t   i s   c o o l e d   and  c o n d e n s e d .   A f t e r w a r d ,   t h e   t h u s  

c o n s e n s e d   f r a c t i o n   118  is   f u r t h e r   d e l i v e r e d   to  a  c o n d e n s i n g  

t a n k   7,  in  w h i c h   i t   i s   s e p a r a t e d   i n t o   a  m e t h a n e - r i c h   gas  111 

and  t he   l i g h t   n a p h t h a   1 1 5 .  

The  s e p a r a t e d   m e t h a n e - r i c h   gas   111  i s   i n c r e a s e d   i n  

p r e s s u r e   by  means   of  t h e   c o m p r e s s o r   8,  and  a  p a r t   of  t h e   g a s  

111  i s   fed   to   t h e   b o t t o m   of  the   d i s t i l l a t i o n   co lumn  4  as  t h e  



m e t h a n e - r i c h   gas   112  and  a n o t h e r   p a r t   of  t he   gas   111  i s   f e d  

to  t h e   s t r e a m   a b o v e   the   f u r n a c e   3  as  t he   m e t h a n e - r i c h   g a s  

113  and  i s   t h e n   r e c y c l e d .   F u r t h e r ,   t he   r e m a i n i n g   p a r t   o f  

t he   gas   111  i s   t a k e n   ou t   f rom  t h e   s y s t e m   as  an  o f f - g a s   1 1 6  

w h i c h   w i l l   be  u s e d   as  a  f u e l .   D u r i n g   t he   o p e r a t i o n ,   t h e  

h e a v y   n a p h t h a   114 ,   t he   k e r o s e n e   105,  t he   l i g h t   gas   o i l   1 0 6  

and  t h e   h e a v y   gas   o i l   107  a r e   r e c o v e r e d   t h r o u g h   t h e   c o l u m n  

s i d e   of  t h e   d i s t i l l a t i o n   c o l u m n   4,  and  t he   r e s i d u a l   o i l   1 0 8  

is   t a k e n   o u t   t h r o u g h   t he   c o l u m n   b o t t o m .  

As  d e s c r i b e d   a b o v e ,   t h e   m e t h a n e - r i c h   gas  i s   u s e d   f o r  

s t r i p p i n g ,   and  a  dew  p o i n t   of  t h e   co lumn   t o p   f r a c t i o n   in  t h e  

d i s t i l l a t i o n   c o l u m n   can  be  l o w e r e d ,   b e c a u s e   t h e   l a t t e r   i s  

o p e r a t e d   u n d e r   t h e   m e t h a n e   a t m o s p h e r e .   In  c o n s e q u e n c e ,   t h e  

o p e r a t i o n   of  t h e   d i s t i l l a t i o n   c o l u m n   can  be  c a r r i e d   ou t   a t   a  

l o w e r e d   h e a t   e x c h a n g e   t e m p e r a t u r e   a t   t h e   c o l u m n   t o p   t h e r e o f  

w i t h o u t   any  p r o b l e m   of  c o r r o s i o n .  

M o r e o v e r ,   F i g .   2  shows  an  e m b o d i m e n t   in  w h i c h   a n  

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

The  c r u d e   o i l   is  d e l i v e r e d   t h r o u g h   a  c r u d e   o i l   d u c t   11 

to  t h e   d i s t i l l a t i o n   co lumn   4  v i a   t h e   f u r n a c e   3.  On  t h e  

o t h e r   h a n d ,   t he   m e t h a n e - r i c h   gas   i s   i n t r o d u c e d   i n t o   t h e  

c r u d e   o i l   d u c t   11  t h r o u g h   a  m e t h a n e - r i c h   gas  d u c t   10  a n d  

i n t o   t h e   d i s t i l l a t i o n   c o l u m n   4  t h r o u g h   t he   b o t t o m  t h e r e o f  

and  a  m e t h a n e - r i c h   gas  d u c t   9  in  a  r a t e   of  24  Nm3/m3  of  t h e  

c r u d e   o i l   (10%  of  the   m e t h a n e - r i c h   gas  a r e   f ed   to   t h e   s t r e a m  



above   the   f u r n a c e   3  and  90%  t h e r e o f   to  the   d i s t i l l a t i o n  

c o l u m n )   in  o r d e r   to  f r a c t i o n a t e   t h e   c r u d e   o i l .   An  o u t l e t  

t e m p e r a t u r e   of  t h e   f u r n a c e   3  i s   346°C  and  an  o p e r a t i n g  

p r e s s u r e   of  t h e   d i s t i l l a t i o n   c o l u m n   is   0 .8   k g / c m 2 G .  

C o m p o n e n t s   f r a c t i o n a t e d   in  t h i s   d i s t i l l a t i o n   c o l u m n   4 

( h a v i n g   42  s t e p s )   a r e   s e t   f o r t h   in  T a b l e   1 .  

The  a b o v e - m e n t i o n e d   s e p a r a t i o n   s t a t e   of  the   r e s p e c t i v e  

c o m p o n e n t s   i s   shown  w i t h   ASTM  c u r v e s   in  F i g .   4.  The  r e s u l t s  

of  t h i s   e m b o d i m e n t   i n d i c a t e   t h a t   t he   dew  p o i n t   of  t h e   w a t e r  

v a p o r   in  t h e   c o l u m n   t op   f r a c t i o n   i s   50°C  in  c o n t r a s t   w i t h  

95°C  in  t h e   c a s e   of  t he   c o n v e n t i o n a l   t e c h n i q u e ,   and  i f   a  

load   of  t h e   c o n d e n s e r   in  the   c o n v e n t i o n a l   c a s e   i s   r e g a r d e d  

as  100,  t h a t   of  t h e   c o n d e n s e r   in  t h e   p r e s e n t   i n v e n t i o n   i s  

56,  which   f a c t   e l u c i d a t e s   t h a t   t h e   l o a d   of  the   c o n d e r s e r   c a n  



be  r e d u c e d   r e m a r k a b l y .   Tha t   i s   to  s ay ,   in  t h e   d i s t i l l a t i o n  

of  t he   c r u d e   o i l   in  a c c o r d a n c e   w i t h   t he   p r e s e n t   i n v e n t i o n ,  

t he   f r a c t i o n a t i o n   can  be  a c c o m p l i s h e d   w i t h o u t   i n t o d u c i n g   a n y  

w a t e r   v a p o r ,   and  t h e   l o a d   of  t h e   c o n d e n s e r   i s   as  s m a l l   a s  

56%  of  t he   c o n v e n t i o n a l   one .   In  a d d i t i o n   t h e r e t o ,   t h e  

c o r r o s i o n   of  t he   c o l u m n   t o p  m a t e r i a l s   can  be  i n h i b i t e d .  

T h e r e f o r e ,   i t   b e c o m e s   c l e a r   t h a t   u s u a l   c a r b o n   s t e e l   can  b e  

used   as  such   m a t e r i a l s .  

A c c o r d i n g   to   t he   m e t h o d   of  the   p r e s e n t   i n v e n t i o n ,   t h e  

f o l l o w i n g   e f f e c t s   can  be  o b t a i n e d :  

(1)  S i n c e   t h e   f r a c t i o n a t i o n   is   c a r r i e d   o u t   u n d e r   t h e  

m e t h a n e   a t m o s p h e r e ,   t h e   c o r r o s i o n   a t   t he   t o p   of  t h e  

d i s t i l l a t i o n   c o l u m n   can  be  r e s t r a i n e d ,   and  s i n c e   t h e  

o p e r a t i o n   can  be  a c c o m p l i s h e d   a t   t h e   l o w e r e d   c o l u m n   t o p  

t e m p e r a t u r e ,   t he   h e a t   r e c o v e r y   can  be  i m p r o v e d .  

(2)  In  t h e   c o n v e n t i o n a l   m e t h o d ,   w a t e r   v a p o r   i n t r o d u c e d  

i n t o   t he   d i s t i l l a t i o n   c o l u m n   t h r o u g h   i t s   b o t t o m   is   c o n d e n s e d  

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

l a r g e .   On  t he   c o n t r a r y ,   in  t h e   m e t h o d   of  t h e   p r e s e n t  

i n v e n t i o n ,   t h e   r e m o v a l   of  s e n s i b l e   h e a t   a l o n e   f rom  t h e  

m e t h a n e - r i c h   gas  s u f f i c e s ,   and  t h u s   t he   l o a d   of  t h e  

c o n d e n s e r   can  be  r e d u c e d   r e m a r k a b l y .  

(3)  I t   i s   no t   r e q u i r e d   to   f e e d   w a t e r   v a p o r   f o r  

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

w a t e r   can  a l s o   be  e a s e d .  



(4)  A  r e c y c l i n g   r a t e   of  the   m e t h a n e - r i c h   gas   can  b e  

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

t h e   a i d   of  the   c o m p r e s s o r ,   t he   m e t h a n e - r i c h   gas   wh ich   w i l l  

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

b o t t o m ,   and  r e c y c l i n g   t h e   s a m e .  

(5)  In  t h e   c a s e   t h a t   t h e   me thod   of  t h e   p r e s e n t  

i n v e n t i o n   i s   a p p l i e d   to   t he   d i s t i l l a t i o n   of  t he   c r u d e   o i l ,  

t h e   m e t h a n e - r i c h   gas   i s   s e p a r a t e d   and  c o m p r e s s e d   a t   t h e  

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

c o l u m n   t h r o u g h   i t s   b o t t o m .   T h e r e f o r e ,   t h e   r e c y c l i n g   r a t e   o f  

t h e   m e t h a n e - r i c h   gas   can   be  o p t i o n a l l y   s e l e c t e d ,   and  h e a v y  

n a p h t h a ,   k e r o s e n e ,   l i g h t   gas   o i l ,   h e a v y   g a s   o i l   and  r e s i d u a l  

o i l   can  be  f r a c t i o n a t e d   by  t h e   use  of  t h e   one  d i s t i l l a t i o n  

c o l u m n ,   and  l i g h t   n a p h t h a   can  be  r e c o v e r e d   in  t h e  

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



1.  A  m e t h o d   f o r   f r a c t i o n a t i n g   an  o i l   u n d e r   a  m e t h a n e  

a t m o s p h e r e   wh ich   c o m p r i s e s   t h e   s t e p s   of  d e l i v e r i n g   a  m e t h a n e -  

c o n t a i n i n g   gas  i n c l u d e d   in  t h e   o i l   f rom  a  d i s t i l l a t i o n  

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

c o n t a i n i n g   gas  is   c o o l e d   and  c o n d e n s e d   and  a  m e t h a n e - r i c h  

gas   is   t h e n   s e p a r a t e d   t h e r e f r o m ;   i n c r e a s i n g   a  p r e s s u r e   o f  

t h e   m e t h a n e - r i c h   g a s ;   and  i n t r o d u c i n g   the   m e t h a n e - r i c h   g a s  

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

r i c h   g a s .  

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

a m o u n t   of  a  gas  c o n t a i n i n g   m e t h a n e   is   a d d i t i o n a l l y   f ed   t o  

t he   r e c y c l i n g   m e t h a n e - r i c h   gas   f rom  e x t e r i o r .  

3.  A  m e t h o d   a c c o r d i n g   to   C la im  1  w h e r e i n   t h e   g a s  

c o n t a i n i n g   m e t h a n e   i s   a d d i t i o n a l l y   fed   to  t h e   d i s t i l l a t i o n  

c o l u m n   or  a  s t r e a m   a b o v e   a  f u r n a c e .  

4.  A  m e t h o d   a c c o r d i n g   to   C la im  1  w h e r e i n   t h e   o i l   i s   a t  

l e a s t   one  s e l e c t e d   f rom  t h e   g r o u p   c o n s i s t i n g   of  c r u d e   o i l s ,  

c o a l   t a r ,   r a f f i n a t e s   f rom  a p p a r a t u s   f o r  h y d r o g e n o l y s i s   a n d  

h y d r o g e n a t i o n   r e f i n i n g ,   c o a l - l i q u e f i e d   o i l s ,   m u l t i - c o m p o n e n t  

s y s t e m s   i n c l u d i n g   i n e r t   g a s e s ,   t a r   sand  o i l s   and  s h a l e   o i l s .  
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