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54)  Additives  for  hydrocarbon  fuels. 

An  additive  for  a  liquid  hydrocarbon  fuel  comprising  the 
following  components  in  the  following  ranges  of  relative 
proportions  in  %  by  volume  of  the  total  volume  of  these 
components: 



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

A c c o r d i n g   to   t h e  i n v e n t i o n   t h e r e   i s   p r o v i d e d   an  a d d i t i v e   f o r   a  

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

t h e   f o l l o w i n g   r a n g e s   of   r e l a t i v e   p r o p o r t i o n s   in  %  by  v o l u m e   o f  

t h e   t o t a l   v o l u m e   of  t h e s e   c o m p o n e n t s :  

P r e f e r r e d   a d d i t i v e s   h a v e   t h e   c o m p o n e n t s   in  t h e   f o l l o w i n g  

r e l a t i v e   p r o p o r t i o n s :  

The  a d d i t i v e   i s   p r e f e r a b l y   d i s p e r s e d   in   a  c a r r i e r ,   p r e f e r a b l y   a  

l i q u i d   h y d r c a r b o n   c a r r i e r ,   e . g .   o i l   i n  t h e  r a n g e   10  s e c o n d   t o  

60  s e c o n d , p r e f e r a b l y   35  s e c o n d   o i l .   P r e f e r r e d   a d d i t i v e s   in   s u c h  

a  c a r r i e r   have   t h e   c o m p o n e n t s   w i t h i n   t h e   f o l l o w i n g   r a n g e s   in   % 

by  v o l u m e :  

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

in  %  by  v o l u m e :  



A l s o   a c c o r d i n g   to   t h e   i n v e n t i o n ,   a  l i q u i d   h y d r o c a r b o n   f u e l  

c o m p r i s e s   a d d i t i v e   ( w i t h   or   w i t h o u t   a  c a r r i e r )   as  d e f i n e d   a b o v e ,  

p r e f e r a b l y   in   t h e   p r o p o r t i o n   by  v o l u m e   of 1 2  to  1  p a r t   a d d i t i v e  

to   1000  p a r t s   of  f u e l ,   p r e f e r a b l y   1  p a r t   a d d i t i v e   to   1000  p a r t s  

of  f u e l .  

The  i n v e n t i o n   may  be  p e r f o r m e d   in   v a r i o u s   ways  and  some  s p e c i f i c  

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

E x a m p l e   1 

The  a d d i t i v e   c o m p r i s e s   t h e   f o l l o w i n g   c o m p o n e n t s   in   t h e   f o l l o w i n g  

r a n g e s   in   %  by  v o l u m e :  

E x a m p l e   2  .  

An  a d d i t i v e   d i s p e r s e d   in  a  c a r r i e r  h a s   t h e   f o l l o w i n g   c o m p o n e n t s  

(%  by  v o l u m e ) :  



The  c o m p o n e n t s   a r e   of  c o m m e r c i a l l y   a v a i l a b l e   q u a l i t y .   The  

h y d r o c a r b o n   c a r r i e r   is  p r e f e r a b l y   o i l   in  the   r a n g e   10  s e c o n d  

to  60  s e c o n d ,   p r e f e r a b l y   35  s e c o n d .   O t h e r   s u i t a b l e   c a r r i e r s  

a r e   f o r   e x a m p l e   p e t r o l ,   p a r a f f i n ,   w h i t e   s p i r i t   or  f u e l   o i l s .  

The  v i s c o s i t y   of  the   f u e l   o i l   may  v a r y .  

The  a d d i t i v e   may,  f o r   e x a m p l e ,   be  u s e d   w i t h   t h e   f o l l o w i n g  

l i q u i d   h y d r o c a r b o n   f u e l s :   p e t r o l ,   d i e s e l   o i l ,   p a r a f f i n   f o r  

d o m e s t i c   h e a t e r s ,   k e r o s e n e   and  o t h e r   f u e l s   f o r   j e t   e n g i n e s ,  

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

The  a d d i t i v e   ( w i t h   c a r r i e r )   is   p r e f e r a b l y   a d d e d   to   t he   f u e l   i n  

t he   p r o p o r t i o n   of  1  p a r t   a d d i t i v e ,   i n c l u d i n g   c a r r i e r ,   p e r   1 0 0 0  

p a r t s   f u e l   by  v o l u m e ,   bu t   the   amount   of  a d d i t i v e   added   may  b e  

v a r i e d   to  s u i t   r e q u i r e m e n t s ,   f o r   e x a m p l e   i t   may  be  more  t h a n   1 

p a r t   p e r   1000  or  i t   c o u l d   be  as  low  as 1 2  p a r t   pe r   1000  or  e v e n  

l e s s .  

An  a l t e r n a t i v e   c a r r i e r   i s   a  v e g e t a b l e   o i l   f o r   e x a m p l e   c a s t o r  

o i l   or  pa lm  o i l .  

I t   is   p o s s i b l e   to  add  the  a d d i t i v e   d i r e c t   to  t he   f u e l   w i t h o u t  

p r i o r   d i s p e r s i o n   in  a  c a r r i e r .   T h i s   is   p a r t i c u l a r l y  

a p p l i c a b l e   where   the  f u e l   is  p r e s e n t   in  a  l a r g e   v o l u m e ,   f o r  

e x a m p l e   in  a  c o m m e r c i a l   j e t - p r o p e l l e d   a i r c r a f t .  

The  s p e c i f i c   f o r m u l a t i o n   of  the   a d d i t i v e   of  the   i n v e n t i o n   may  

n e e d   to  be  a d j u s t e d   a c c o r d i n g   to  the   k ind   of  f u e l   to  which   i t  

i s   to  be  a d d e d .   For   e x a m p l e   when  the   a d d i t i v e   is   to  be  u s e d  

w i t h   h e a v y   f u e l   o i l s ,   f o r   e x a m p l e   900  s e c o n d s   o i l ,   t h e  



q u a n t i t y   of  amine   p r e s e n t   i s   p r e f e r a b l y   t o w a r d s   t he   l o w e r  

end  of  t h e   r a n g e   p a r t i c u l a r l y   in  the   r a n g e   1 5 - 1 0   p e r c e n t   b y  

v o l u m e   b a s e d   on  t he   t o t a l   v o l u m e   of  a d d i t i v e   e x c l u d i n g  

c a r r i e r   or   15-5   p e r c e n t   by  v o l u m e   b a s e d   on  t h e   t o t a l  

v o l u m e   of  a d d i t i v e   p l u s   c a r r i e r .  

In  t he   c a s e   of  an  a d d i t i v e   f o r   p e t r o l   ( t h a t   i s   to  say  g a s o l i n e )  

t he   a l i p h a t i c   k e t o n e   can  be  o m i t t e d   c o m p l e t e l y .  

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

t h e   same  o u t p u t   i s   l e s s   t h a n   the   c o n s u m p t i o n   of  t h e   same  f u e l  

bu t   w i t h o u t   the   a d d i t i v e .  

I t   i s   t h o u g h t   t h a t   the   a d d i t i v e   a c h i e v e s   t h i s   r e d u c t i o n   i n  

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

u s e f u l l y   b u r n t .   In  the   c a s e   of  a  v e h i c l e   i n t e r n a l  

c o m b u s t i o n   e n g i n e   t h e r e   i s   an  i n c r e a s e   in   a c h i e v e d  b r a k e  

h o r s e   p o w e r   and  i t   may  be  p o s s i b l e   to  a c h i e v e   an  e q u i v a l e n t  

p e r f o r m a n c e   w i t h   a  l o w e r   g r a d e   of  p e t r o l .  

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

p o l y c h l o r i n a t e d   a r o m a t i c   compound   such   as  o-  or  m -  

d i c h l o r o b e n z e n e ,   d i c h l o r o t o l u e n e   or  t r i c h l o r o b e n z e n e .  



The  a l i p h a t i c   k e t o n e   i s   f o r   e x a m p l e   2 , 6 - d i m e t h y l   h e p t a n   4 - o n e ,  

2 - e t h y l 6 - m e t h y l   h e p t a n   4 - o n e ,   2 - p r o p y l   6 - m e t h y l   h e p t a n   4 - o n e  

or   2 - p r o p y l   6 - e t h y l - h e p t a n   4 - o n e .   The  2 , 6   d i m e t h y l   h e p t a n  

4 - o n e   ( d i i s o b u t y l   k e t o n e )   i s   p r e f e r r e d .  

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

The  a r o m a t i c   a l c o h o l   may  p r e f e r a b l y   be  c h o s e n   f r o m   one  of   t h e  

x y l e n e o l s .  



1.  An  a d d i t i v e   f o r   a  l i q u i d   h y d r o c a r b o n   f u e l   c o m p r i s i n g   t h e  

f o l l o w i n g   c o m p o n e n t s   in   t h e   f o l l o w i n g   r a n g e s   of  r e l a t i v e  

p r o p o r t i o n s   i n  %   by  v o l u m e   of  t h e   t o t a l   v o l u m e   of  t h e s e  

c o m p o n e n t s :  

2.  An  a d d i t i v e   as  c l a i m e d   in  C l a i m   1  w h e r e i n   t h e   c o m p o n e n t s  

a r e   p r e s e n t   in   t h e   f o l l o w i n g   r e l a t i v e   p r o p o r t i o n s :  

3.  An  a d d i t i v e   as  c l a i m e d   in  C l a i m   1  or  C l a i m   2,  d i s p e r s e d  

in  a  c a r r i e r .  

4.  An  a d d i t i v e   as  c l a i m e d   in  C l a i m   3,  w h e r e i n   t he   c o m p o n e n t s  

a r e   p r e s e n t   in  t he   f o l l o w i n g   p r o p o r t i o n s   i n  %   by  v o l u m e :  



5.  An  a d d i t i v e   as  c l a i m e d   in  C la im  4,  w h e r e i n   t h e  

c o m p o n e n t s   a r e   p r e s e n t   in  t h e   f o l l o w i n g   p r o p o r t i o n s :  

6.  An  a d d i t i v e   as  c l a i m e d   in   any  p r e c e d i n g   c l a i m   w h e r e i n  

the   h a l o g e n   s u b s t i t u t e d   a r o m a t i c   compound  is   d i c h l o r o b e n z e n e ,  

d i c h l o r o t o l u e n e   or  t r i c h l o r o b e n z e n e .  

7.  An  a d d i t i v e   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m   w h e r e i n   t h e  

k e t o n e   i s   2 , 6 - d i m e t h y l   h e p t a n   4 - o n e ,   2 - e t h y l   6 - m e t h y l  

h e p t a n   4 - o n e ,   2 - p r o p y l   6 - m e t h y l   h e p t a n   4 -one   or  2 - p r o p y l  

6 - e t h y l - h e p t a n   4 - o n e .  

8.  An  a d d i t i v e   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m   w h e r e i n  

t he   a r o m a t i c   amine   is  a n i l i n e   or  m e t h y l   a n i l i n e .  

9.  An  a d d i t i v e   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m ,   w h e r e i n  

the   a r o m a t i c   a l c o h o l   is  a  x y l e n o l .  

10.  An  a d d i t i v e   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m   w h e r e i n  

the   c a r r i e r   is  an  o i l ,   p e t r o l ,   p a r a f f i n ,   w h i t e   s p i r i t ,   f u e l  

o i l   or  v e g e t a b l e   o i l .  



11.  An  a d d i t i v e   as  c l a i m e d   in  C l a i m   10,  w h e r e i n   t he   c a r r i e r  

i s   an  o i l   in  t he   r a n g e   1 0 - 6 0   s e c o n d s .  

12.  A  h y d r o c a r b o n   f u e l   i n c l u d i n g   an  a d d i t i v e   as  c l a i m e d   i n  

any  p r e c e d i n g   c l a i m .  

13.  A  f u e l   as  c l a i m e d   in  C la im   12  w h e r e i n   t h e   a d d i t i v e   i s  

p r e s e n t   in   t h e   r a n g e   of  p r o p o r t i o n   f rom  0 . 5   to  1  p a r t   b y  

v o l u m e   a d d i t i v e   to  1000  p a r t s   by  vo lume  of  f u e l .  

14.  A  f u e l   as  c l a i m e d   in   C l a i m   12  or  C l a i m   13,  w h e r e i n   t h e  

f u e l   i s   a  h e a v y   f u e l   o i l ,   t h e   p r o p o r t i o n   of  amine   in   t h e  

a d d i t i v e   b e i n g   f rom  10  to  15%  by  v o l u m e   b a s e d   on  t he   t o t a l  

v o l u m e   of  a d d i t i v e   c o m p o n e n t s   e x c l u d i n g   c a r r i e r .  

15.  A  f u e l   as  c l a i m e d   in  C l a i m   12  or  C l a i m   13,  w h e r e i n   t h e  

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

the   a d d i t i v e   c o m p o n e n t s .  
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