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©  Clear  liquid  fuel  mixture  for  combustion  engines. 

The  invention  relates  to  a  clear  liquid  fuel  mixture  for 
combustion  engines  which  consist  of: 
a.  a  liquid  hydrocarbon  mixture; 
b.  1-10  %  by  weight  of  water; 
c.  0.1-25  %  by  weight  of  methanol  as  alcohol  fully  soluble 

in  water; 
d.  0.1-15  %  by  weight  of  surface-active  substances;  and 
e.  0.01-20  %  by  weight  of  alcohols  with  4  to  12  C  atoms  not 

or  sparingly  soluble  in  water. 



The  inven t ion   r e l a t e s   to  a  c l e a r ,   l iqu id   fuel  mixture  for  com- 
bus t ion   engines ,   which  mixture  c o m p r i s e s :  

a.  a  l i qu id   hydrocarbon  m i x t u r e ;  

b.  w a t e r ;  

c.  an  a lcohol   f u l l y   so lub le   in  water  and 

d.  s u r f a c e - a c t i v e   s u b s t a n c e s .  

Such  a  c l e a r ,   l iqu id   fuel  mixture  is  know  from  United  S t a t e s  

patent   4 , 0 0 2 , 4 3 5 .  

The  fuel  mixuture  descr ibed   in  th i s   pa tent   s p e c i f i c a t i o n   c o n -  

s i s t s   o f :  

a.  p e t ro l   or  d i e s e l   o i l ;  

b.  0.1-10  %  of  w a t e r ;  

c.  0.1-20  %  of  an  a lcohol   f u l l y   so lub le   in  water  and 

d.  a  combinat ion  of  s u r f a c e - a c t i v e   agen t s ,   c o n s i s t i n g   o f :  

1.  a  s a l t   of  s a t u r a t e d   or  u n s a t u r a t e d   h igher   f a t t y   a c i d ;  

2.  an  u n s a t u r a t e d   organic  acid;   and 

3.  an  e thy lene   oxide  condensa t ion   p r o d u c t .  

According  to  this   pa tent   s p e c i f i c a t i o n ,   a  spec ia l   combina t ion  

of  s u r f a c e - a c t i v e   agents  is  requi red   for  the  d i s p e r s i o n   of  alcohol  and 

water  in  pe t ro l   or  oi l   in  order  to  obta in   a  s t a b l e   w a t e r - c o n t a i n i n g   f u e l  

mixture  with  a  w a t e r - s o l u b l e   a l coho l ,   such  as  methanol .   As  alcohol  f u l l y  
so lub le   in  water ,   methanol ,   e thano l ,   propanol   or  a  mixture  of  t h e s e  

a lcohols   is  a p p l i e d .  

The  d i sadvan tage   of  th is   fuel   mixture   is  that   it  is  r e l a t i v e l y  

expens ive ,   because  s p e c i a l   s u r f a c e - a c t i v e   agents   are  necessary  f o r  

d i s p e r i n g   the  a lcohols   fu l ly   so luble   in  water  in  pe t ro l   to  a  m i x t u r e  

which  is  s t ab le   over  a  wide  tempera ture   r a n g e .  
The  Dutch  pa tent   a p p l i c a t i o n   7416290  r e l a t e s   to  the  o p e r a t i o n  

of  Otto  and  ro ta ry   r e c i p r o c a t i n g   engines ,   using  pe t ro l   as  fuel  s i m u l t a -  

neously  with  w a t e r - c o n t a i n i n g   crude  methanol .   It  is  true  that  the  a l c o -  

hol  used  is  cheap,  but  this   is  amply  o f f s e t   by  the  d isadvantage  t h a t  

for  each  motor  veh ic le   s epa ra te   tanks  and  s e p a r a t e   i n j e c t i o n   systems 

for  the  pe t ro l   and  for  the  w a t e r - c o n t a i n i n g   crude  methanol  are  r e q u i r e d .  



When  combined  in  advance,   such  a  mix ture   wi l l   show phase  s e p a r a t i o n ,  
which  makes  a p p l i c a t i o n   i m p o s s i b l e .   In  order   to  be  able  to  use  th i s   f u e l  

each  motor  v e h i c l e ,   wi l l   r e q u i r e   the  n e c e s s a r y   i n v e s t m e n t s .  

The  European  pa ten t   a p p l i c a t i o n   12345  r e l a t e s   to  engine  and 

t u r b i n e   fuels   c o n t a i n i n g   water  and  a l c o h o l   and  using  a  spec ia l   and 

expensive   nonionogenic   e m u l s i f i e r   to  o b t a i n   good  s t a b i l i t y ,   even  i n  

c o l d n e s s .   R e l a t i v e l y   much  s t i r r i n g   energy  is  requi red   in  order  to  p r e -  

pare  a  milky  emulsion  of  the  va r ious   components.   Another  d i s a d v a n t a g e   i s  

t h a t ,   if  th is   fuel  mixture   has  been  l e f t   to  stand  for  some  time,  or  i f  

u n f o r t u n a t e l y   water  has  found  i t s   way  in to   i t ,   f u r the r   s t i r r i n g   e n e r g y  
wi l l   be  r equ i red   again  in  order  to  ob t a in   an  emulsion.  This  is  r a t h e r  

p r o b l e m a t i c a l   if  th is   fuel  mixture   is  con ta ined   in  the  tank  of  a  mo to r  

v e h i c l e .   Fur thermore ,   i t   is  d i f f i c u l t   to  de termine   if  phase  s e p a r a t i o n  

has  a l ready   taken  p lace .   The  s t a b i l i t y   in  co ldness ,   too,  is  not  q u i t e  

s a t i s f a c t o r y .  

T h e   purpose  of  the  i n v e n t i o n   is  to  remove  the  said  d i s a d v a n - ,  

tages  and  to  provide  a  c l ea r   l i q u i d   fuel   mixture  for  combustion  e n g i n e s ,  

as  s t a t ed   in  the  preamble,   which  fuel  mixture   is  cheap,  does  n o t  

s e p a r a t e   out  even  a f t e r   it  has  been  l e f t   to  stand  for  a  long  time,  which 

is  s t ab l e   at  -20  °C  and  which  al lows  the  var ious   components  to  be  mixed 

with  each  other  v i r t u a l l y   wi thout   use  of  s t i r r i n g   energy  to  form  a  c l e a r  

l i q u i d   m i x t u r e .  

A  f u r t h e r   purpose  of  the  i n v e n t i o n   is  to  provide  a  fuel  mix-  

ture   con ta in ing   r e l a t i v e l y   few  p e t r o l e u m - r e c o v e r e d   hydrocarbons  and 

r e l a t i v e l y   many  l i q u i d   raw  m a t e r i a l s   which  can  be  prepared  form  n a t u r a l  

gas  and/or   coal .   Fu r the rmore ,   the  fuel   mixture   must  be  a p p l i c a b l e   in  t h e  

e x i s t i n g   e n g i n e s .  

It  has  been  found  tha t   h igher   a l coho l s   not  or  s p a r i n g l y  

s o l u b l e   in  water  have  a  p o s i t i v e   e f f e c t   on  the  increase   of  the  s t a b i l i t y  

range  of  c lear   fuel  mix tures   c o n t a i n i n g   hydrocarbons ,   methanol  and 

water ,   even  if  these  h igher   a l c o h o l s   are  present   in  very  sma l l  

q u a n t i t i e s .   Very  small  q u a n t i t i e s   are  unders tood  to  mean  q u a n t i t i e s   i n  

the  order  of  0.02  %  by  vo lume.  

It  is  very  impor tan t   for  the  s t a b i l i t y   range,  i . e .   the  r a n g e  

in  which  a  c lear   mixture   is  ob ta ined   and/or   kept,   to  be  as  wide  a s  

p o s s i b l e ,   p a r t i c u l a r l y   at  -20  °C.  This  wil l   s t rong ly   reduce  the  r i s k   o f  

phase  s e p a r a t i o n   at  f l u c t u a t i o n s   in  the  composi t ion  of  the  m i x t u r e .  



Fur thermore ,   it  wil l   also  give  g r ea t e r   freedom  in  the  composi t ion   of  t h e  

fuel  m i x t u r e .  

According  to  the  invent ion   the  c lear   fuel  mixture  c o n s i s t s   o f :  

a.  a  l i q u i d   hydrocarbon  m i x t u r e ;  

b.  1-10  %  by  weight  of  wa t e r ;  

c.  0.1-25  %  by  weight  of  methanol  as  a lcohol   fu l ly   so lub le   in  w a t e r ;  

d.  0.1-15  %  by  weight  of  s u r f a c e - a c t i v e   subs tances   and 

e.  0 .01-20  %  by  weight  of  a lcohols   with  4-12  C  atoms  not  or  s p a r i n g l y  

so lub le   in  w a t e r .  

The  a l c h o l s   with  4-12  C  atoms  not  or  spa r ing ly   s o l u b i l i t y   i n  

water  may  also  be  d iva l en t   a l coho l s ,   such  as  d i o l s .   P r e f e r e n c e ,   h o w e v e r ,  

is  given  to  monovalent  a l c o h o l s .  

The  mixture   can  be  converted  very  simply  into  a  c lear   who le .  

This  can  be  done  by  shaking,  f i l l i n g   of  the  s torage  tank  or  simply  by 

t r a n s p o r t .  

It  is  supposed  that  a  s o - c a l l e d   micro-emuls ion   is  fo rmed ,  

which  is  unders tood   to  mean  a  t r a n s p a r a n t ,   s t a b l e ,   l i qu id   system  c o n -  

s i s t i n g   of  a  l e a s t   two  l iqu ids   which  cannot  or  hardly  be  mixed,  in  which 

system  one  l i q u i d   is  d ispersed  by  means  of  one  or  more  s u r f a c e - a c t i v e  

subs tances   in  the  o the r .   The  drop  size  is  s u b s t a n t i a l l y   smaller   t h a n  

that   of  an  o rd ina ry   emulsion  and, in   consequence,   a  m i c r o - e m u l s i o n ,  

unl ike   an  o rd ina ry   emulsion,  is  t r a n s p a r e n t .   Apart  form  the  l i m i t e d  

amount  of  energy  requi red   for  mixing  the  components,  the  format ion  o f  

mic ro -emuls ions   r e q u i r e s   no  spec ia l   measures.   They  are  formed  s p o n -  

t aneous ly   as  soon  as  the  various  components  are  brought  t o g e t h e r .  

S p a r i n g l y   soluble   in  water  is  understood  here  to  mean  tha  o n l y  

very  s u b o r d i n a t e   q u a n t i t i e s   will   d i s s o l v e   in  water,   i . e .   smal ler   than  25 

% by  weight ,   p r e f e r a b l y   smaller   than  10  %  w e i g h t .  

The  fuel  mixture  according  to  the  inven t ion   has  the  f o l l o w i n g  

a d v a n t a g e s :  

a.  it  is  c l e a r ;  

b.  r equ i r e s   l i t t l e   of  no  s t i r r i n g   energy  during  i ts   p r e p a r a t i o n ;  

c.  is  s t ab le   to  at  l e a s t   -20  °C; 

d.  gives  lower  emission  of  harmful  components  in  the  exhaust  gases  t h a n  

p e t r o l ;  

e.  gives  good  knock  r e s i s t a n c e   so  that   the  a d d i t i o n   of  t e t r a - a l k y l   l e a d  



to  r a i s e   the  octane  number  is  not  n e c e s s a r y .  
It  has  s p e c i f i c a l l y   been  found  tha t ,   in  a d d i t i o n   to  sma l l  

q u a n t i t i e s   of  these  h i g h e r   a lcohols   not  or  s p a r i n g l y   so lub le   in  water ,   a  

l a r g e r   q u a n t i t y   of  a l c o h o l s   with  2-4  C  atoms  f u l l y   so lub l e   in  water  h a s  

the  e f f e c t   that   a  s u b s t a n t i a l l y   smal ler   q u a n t i t y   of  s u r f a c e - a c t i v e  

agents   is  r e q u i r e d .  

Another  major  advantage   of  the  i n v e n t i o n   is  t ha t ,   w i t h o u t  

a d v e r s e l y   a f f e c t i n g   the  c l e a r n e s s   and  s t a b i l i t y   of  the  fuel  mix tu re ,   t h e  

q u a n t i t i e s   of  w a t e r - s o l u b l e   a lcohols   and  a l c o h o l s   not  or  s p a r i n g l y  

s o l u b l e   in  water  can  be  va r ied   in  r e spec t   of  each  o t h e r .  

Thus  the  l i q u i d   mixture  according  to  the  i n v e n t i o n   may  c o n -  

t a i n ,   for  i n s t a n c e :  

a.  5-20  X  by  weight  of  a l c o h o l s   with  2-4  C  atoms  f u l l y   so lub le   in  w a t e r  

and 

b.  0 .01-5  X  by  weight  of  a l coho l s   with  4-12  C  atoms  not  or  s p a r i n g l y  

s o l u b l e   in  w a t e r .  

The  a lcohol   with  2-4  C  atoms  fu l ly   so lub le   in  water   is  p r e f e r a b l y   t e r -  

t i a r y   b u t a n o l ,   t o g e t h e r   with  the  small  q u a n t i t i e s   of  a l coho l s   not  o r  

s p a r i n g b l y   so lub le   in  w a t e r .  

Most  p r e f e r e n c e   is  given  to  the  a d d i t i o n   or  use  of  l a r g e r  

q u a n t i t i e s   of  a l c o h o l s   with  4-12  C  atoms  not  or  s p a r i n g l y   so lub le   i n  

water .   Thus  the  q u a n t i t y   of  s u r f a c e - a c t i v e   s u b s t a n c e s   can  be  r e d u c e d ,  

while   a  s imul t aneous   widening  of  the  s t a b i l i t y   range  wil l   be  found.  Thus 

the  mixture   p r e f e r r e d   most  conta ins   5-20  %  by  weight  of  a l coho l s   w i t h  

4-12  C  atoms  not  or  s p a r i n g l y   so luble   in  w a t e r .  

P r e f e r a b l y   the  a lcohol   with  4-12  C  atoms  not  or  s p a r i n g l y  

s o l u b l e   in  water  is  n - b u t a n o l   or  n - p e n t a n o l .   The  q u a n t i t y   of  a l c o h o l s  

with  4-12  C  atoms  not  or  s p a r i n g l y   so lub le   in  water   and  conta ined  in  t h e  

said  l i q u i d   mix ture   p r e f e r a b l y   amounts  to  5-15  %  by  w e i g h t .  

The  mix ture   may  in  add i t ion   yet  con t a in   0 .01-5  %  by  weight  o f  

a l c o h o l s   with  2-4  C  atoms  f u l l y   so luble   in  w a t e r .  

As  s t a t ed   e a r l i e r ,   the  q u a n t i t i e s   of  water  and  methanol  in  t h e  

l i q u i d   mixture   can  be  va r i ed   in  respec t   of  each  o t h e r .   The  l i q u i d   mix-  

tu re   p r e f e r a b l y   c o n t a i n s   1-5  %  by  weight  of  water  and  2-15  %  by  we igh t  

of  m e t h a n o l .  

For  d i s p e r s i n g   the  water  and  the  a l c o h o l s   in  the  p e t r o l ,   i n  

which  p rocess ,   in  the  c o n v i c t i o n   of  the  a p p l i c a n t ,   a  m i c r o -  



emuls ion  is  ob ta ined ,   s u r f a c e - a c t i v e   subs tances   are  r e q u i r e d .   P r e f e r a b l y  

a n i o n o g e n i c   or  nonionogenic   s u r f a c e - a c t i v e   s u b s t a n c e s   and  s p e c i f i c a l l y  

c o m b i n a t i o n s   the reof   are  a p p l i e d .   A  mixture  of  s u r f a c e - a c t i v e   acid  and 

s a l t s   of  these  acids  as  s u r f a c e - a c t i v e   subs t ances   have  the  g r e a t e s t   p r e -  

f e r e n c e ,   because  these  have  been  found  very  s u i t a b l e   and  are ,   moreove r ,  

cheap.   The  l i q u i d   mixture  p r e f e r a b l y   con ta ins   0 .1-10  Z  by  weight  o f  

s u r f a c e - a c t i v e   s u b s t a n c e s .   Th  quan t i ty   can  e a s i l y   be  de termined  by  one 

s k i l l e d   in  the  a r t .   If  a  nonc lea r   emulsion  is  formed,  the  q u a n t i t y   must 

be  i n c r e a s e d .  

As  an ionogenic   s u r f a c e - a c t i v e   subs t ances   the  fo l lowing  a r e  

e l i g i b l e :  

-  s a l s t   of  s u r f a c e - a c t i v e   c a r b o x y l i c   ac ids ,   s p e c i f i c a l l y   f a t t y   a c i d s  

with  10  to  20  C  a toms;  

-  s u l p h u r i c   acid  e s t e r s ,   s p e c i f i c a l l y   a lkyl   e s t e r s   with  an  alkyl   g roup  

of  10  to  20  C  a toms;  

-  a lky l   and  a l k y l a r y l   s u l p h o n a t e s ,   in  which  the  a lky l   group  has  10  to  20 

C  atoms  and  the  a l k y l a r y l   group  10  to  26  C  a t o m s ;  

-  p a r a f f i n   s u l p h o n a t e s ,   l i g n i n   s u l p h o n a t e s ;  

-  phosphor ic   acid  e s t e r s ,   s p e c i f i c a l l y   a lkyl   e s t e r s   with  an  alkyl  group 

of  10  to  20  C  a toms;  

-  s a l t s   of  s u r f a c e - a c t i v e   phophorous  and  phosphor ic   a c i d s .  

As  nonionogenic   s u r f a c e - a c t i v e   subs t ances   the  fol lowing  a r e  

e l i g i b l e :  

-  e t h y l e n e   oxide  c o n d e n s a t i o n   products   with,   for  i n s t a n c e ,   a lcohols   w i t h  

6  to  18  C  atoms,  a lkyl   phenols ,   polyols   or  p ropylene   o x i d e ;  

-  polyhydroxy  compounds,  such  as  e s te r s   of  po lyo l s   and  f a t t y   a c i d s ;  

-  f a t t y   a c id s ,   both  s a t u r a t e d   and  u n s a t u r a t e d ,   with  10  to  20  C  a toms .  

It  is  a  great   advantage   of  the  p re sen t   i n v e n t i o n   that   a  mix-  

tu re   can  d i r e c t l y   be  a p p l i e d   as  obtained  in  the  p r e p a r a t i o n   of  m e t h a n o l ,  

s t a r t i n g   form  methane,  wi thout   water  and  h igher   a l c o h o l s   having  to  be 

r emoved .  

A  mixture  of  methanol ,   water  and  a l coho l s   not  or  s p a r i n g l y  

s o l u b l e   in  water  can  be  ob ta ined   d i r e c t l y   by  c a t a l y t i c   steam  r e f o r m i n g  

of  methane  an  succes s ive   c a t a l y t i c   syn thes i s   of  the  gas  m i x t u r e  

o b t a i n e d ,   without   s c c e s s i v e   p u r i f i c a t i o n ,   such  as  removal  of  water  and 

h i g h e r   a l c o h o l s .   The  mix ture   formed  is  ext remely   s u i t a b l e   for  d i s p e r s i o n  

in  pe t ro l   by  means  of  s u r f a c e - a c t i v e   subs tances   and  o p t i o n a l l y   a  h i g h e r  

a l c o h o l ,   in  which  process  a  mixture  is  obta ined  which  remains  c lear   and 



s t ab l e   w i th in   a  wide  t empera tu re   range  (-20  °C  to  +30  °C).  The  m i x t u r e  

obta ined   c o n t a i n s ,   in  r e spec t   of  methanol ,   10-25  %  by  volume  of  w a t e r  

and  0 . 0 5 - 0 . 5   %  by  volume  or  more  of  h igher   a l c o h o l s .  

According  to  the  i n v e n t i o n   it   is  p o s s i b l e   to  i n c o r p o r a t e   t h e  

mixture  of  methanol ,   water  and  h igher   a l coho l s   in  hydrocarbons   jus t   by 

means  of  s u r f a c e - a c t i v e   s u b s t a n r e s ,   a l though  i t   is  an  advantage   to  add 

an  ex t ra   q u a n t i t y   of  a lcohol   with  2  to  12  C  atoms,  because  the  q u a n t i t y  

of  s u r f a c e - a c t i v e   subs tances   r equ i r ed   may  then  be  s m a l l e r .   P r e f e r a b l y ,  

5-20  %  by  weight  of  these  a l coho l s   is  added .  

In  order   to  even  f u r t h e r   improve  the  s t a b i l i t y   of  the  c l e a r  

l i q u i d   m ix tu re   ob ta ined   even  f u r t h e r ,   the  mixture   may  a d d i t i o n a l l y   c o n -  

tain  an  e t h e r   with  2-8  C  atoms,  s p e c i f i c a l l y   m e t h y l - t e r t i a r y   b u t y l -  

e the r .   The  a l coho l   not  so lub le   in  water  can  then  be  p a r t l y   r ep l aced   by 

the  said  e t h e r .   P r e f e r a b l y   0.01  to  15  %  by  weight ,   s p e c i f i c a l l y   0 . 0 5 - 1 0  

%  by  we igh t ,   of  e ther   is  added .  

Example  I  

Clear   l i q u i d   mixtures   were  formed  by  b r ing ing   t o g e t h e r   in  a  

t e s t   t u b e :  

Premium  p e t r o l   (RON -  99;  MON -  88;  b o i l i n g   range  35  to  200  °C);  m e t h a -  

nol  in  the  form  of  crude  methanol  with  21.5  %  by  volume  of  water  and 

0.02  %  by  volume  of  a l coho l s   not  or  spa r ing ly   so lub le   in  water ,   such  a s  

b u t a n o l ,   pen t ano l   and  higher   a l c o h o l s ,   and  0.08  %  by  volume  of  a l c o h o l s  

comple te ly   s o l u b l e   in  water ,   such  as  ethanol   and  propanol ;   or  p u r e  

methanol  with  21.5  %  by  volume  of  water ;   a  mixture  of  N a - o l e a t e   and 

o le ic   acid  in  the  r a t i o   of  80 :  20  and  n - b u t a n o l .  

The  mix ture   of  s u r f a c e - a c t i v e   subs tances   was  d i s s o l v e d   in  t h e  

a lcohol   mix tu re   and  as  such  added  to  the  p e t r o l .  

The  q u a n t i t i e s   of  the  va r ious   components  are  mentioned  in  t h e  

fo l lowing   t a b l e ,   which  also  s t a t e s   if  the  mixture   is  s t a b l e   a f t e r   1 

day's   s t o r a g e   at  -20  °C. 



Mixtures  at  -20  °C 

With  1.00  g  methanol  (pure  and  crude)  the  same  r e s u l t s   a r e  

o b t a i n e d .  

It  i s ,   f u r the rmore ,   found  t h a t ,   if  0.75  to  1.75  g  crude  m e t h a -  

nol  is  added,  a  c lea r   mixture  is  ob ta ined   at  both  s u r f a c t a n t   b u t a n o l  

r a t i o s .   It  has,  f u rh t e rmore ,   been  found  that   the  s t a b i l i t y   range  i s  

twice  as  l a rge   as  that   when  pure  methanol  with  21.5  %  by  volume  of  w a t e r  

is  u s e d .  

Example  I I  

In  order  to  show  the  e f f e c t s   of  d i f f e r e n t   types  of  a lcohol   on 

the  s t a b i l i t y   of  the  c lear   l i qu id   mix ture   according  to  the  i n v e n t i o n ,  

the  q u a n t i t i e s   in  grammes  of  each  type  of  a lcohol   at  +20  °C  r e s p e c -  

t i v e l y   - 2 0 ° C   to  be  added  in  order  to  ob t a in   a  c lear   s t ab l e   l i q u i d   mix-  

ture  were  d e t e r m i n e d .  

The  mixture  conta ins   10  ml  r e g u l a r   pe t ro l   (RON  88;  MON  82.), 

0.8  g  ammonium  o l e a t e - o l e i c   acid  mixture   in  the  p ropor t ion   of  60 :  40; 

1.8  g  crude  methanol  of  the  composi t ion   as  in  example  I .  



These  r e s u l t s   show  that   the  n o n - s o l u b l e   a l c o h o l s ,   p a r t i c u l a r l y  

n-butanol   and  n - p e n t a n o l ,   c l e a r l y   produce  the  g r e a t e s t   e f f e c t s .  

E x a m p l e  I I I  

In  th i s   example  the  e f f e c t   of  the  a d d i t i o n   of  m e t h y l - t e r t i a r y -  

b u t y l e t h e r   (MTBE)  on  the  s t a b i l i t y   of  the  l i q u i d   mixtures   accord ing   t o  

the  inven t ion   is  shown.  

The  r e s u l t s   are  given  in  the  fo l lowing  t a b l e .   A  mixture   o f  

r egu la r   p e t r o l ,   s u r f a c t a n t s   and  crude  methanol  was  s t a r t e d   from  as  i n  

example  I I .  



1.  Clear  l iqu id   mixture  for  a p p l i c a t i o n   as  fuel   in  combustion  e n g i n e s ,  

c o m p r i s i n g :  

a.  a  l iqu id   hydrocarbon  m i x t u r e ;  

b.  w a t e r ;  

c.  an  a lcohol   fu l ly   s o l u b l e   in  w a t e r ;  

d.  s u r f a c e - a c t i v e   s u b s t a n c e s ;  

c h a r a c t e r i z e d   in  that   the  fuel   mixture  c o n s i s t s   o f :  

a.  a  l iquid   hydrocarbon  m i x t u r e ;  

b.  1-10  %  by  weight  of  w a t e r ;  

c.  0.1-25  %  by  weight  of  methanol  as  a lcohol   f u l l y   so lb le   in  w a t e r ;  
d.  0.1-15  %  by  weight  of  s u r f a c e - a c t i v e   s u b s t a n c e s ;   and 

e.  0.01-20  %  by  weight  of  a l coho l s   with  4  to  12  C  atoms  not  o r  

s p a r i n g l y   so luble   in  w a t e r .  

2.  Clear  l iqu id   mixture  accord ing   to  claim  1,  c h a r a c t e r i z e d   in  that  t h e  

l i qu id   mixture  c o n t a i n s :  

0 .01-5  %  by  weight  of  a l coho l s   with  4-12  C  atoms  not  or  s p a r i n g l y  

so lub le   in  water  and  a d d i t i o n a l l y   5-10  %  by  weight  of  a lcohols   w i t h  

2-4  C  atoms  fu l ly   so lub le   in  w a t e r .  

3.  Clear  l iquid   mixture  accord ing   to  claim  2,  c h a r a c t e r i z e d   in  that  t h e  

a lcohol   with  2-4  C  atoms  f u l l y   so luble   in  water  is  t e r t i a r y   b u t a n o l .  

4.  Clear  l iqu id   mixture  accord ing   to  claim  1,  c h a r a c t e r i z e d   in  that  t h e  

mixture  conta ins   5-20  %  by  weight  of  a lcohols   with  4-12  C  atoms  n o t  

or  spa r ing ly   soluble   in  w a t e r .  

5.  Clear  l iqu id   mixture  accord ing   to  claim  4,  c h a r a c t e r i z e d   in  that   t h e  

mixture   conta ins   a d d i t i o n a l l y   0.01-5  %  by  weight  of  a lcohols   with  2 -4  

C  atoms  fu l ly   soluble   in  w a t e r .  

6.  Clear  l iqu id   mixture  according   to  claim  4,  c h a r a c t e r i z e d   in  that  t h e  

a lcohol   with  4-12  C  atoms  not  or  spa r ing ly   so lub le   in  water  is  n -  

butanol   or  n - p e n t a n o l .  

7.  Clear  l iquid   mixture  according  to  claims  4  and 6,   c h a r a c t e r i z e d   i n  

tha t   the  l iquid   mixture  con ta ins   5-15  %  by  weight  of  a lcohols   w i t h  

4-12  C  atoms  not  or  s p a r i n g l y   so luble   in  w a t e r .  

8.  Clear  l iquid   mixture  accord ing   to  claim  1,  c h a r a c t e r i z e d   in  that  t h e  

mixture  conta ins   1-5  %  by  weight  of  w a t e r .  

9.  Clear  l iquid   mixture  according   to  claim  1,  c h a r a c t e r i z e d   in  that  t h e  



the  mix ture   con ta in s   2-15  %  by  weight  of  m e t h a n o l .  

10.  Clear  l i q u i d   mixture   accord ing   to  claim  1,  c h a r a c t e r i z e d   in  that  t h e  

mix ture   c o n t a i n s   a  combinat ion   of  an ionogenic   or  n o n i o n g e n i c  

s u r f a c e - a c t i v e   s u b s t a n c e s .  

11.  Clear  l i q u i d   mixture   accord ing   to  claim  10,  c h a r a c t e r i z e d   in  t h a t  

the  mix ture   c o n t a i n s   s u r f a c e - a c t i v e   acids  and  s a l t s   of  these   a c i d s  

as  s u r f a c e - a c t i v e   s u b s t a n c e s .  

12.  Clear  l i q u i d   mixture   accord ing   to  claim  1,  c h a r a c t e r i z e d   in  that   t h e  

mixture   c o n t a i n s   0.1-10  2  by  weight  of  s u r f a c e - a c t i v e   s u b s t a n c e s .  

13.  Clear  l i q u i d   mixture   accord ing   to  claim  1,  c h a r a c t e r i z e d   in  that   t h e  

mix ture   of  methanol ,   water  and  a l c o h o l s   not  so luble   in  water  has  

been  ob ta ined   by  steam  re forming   of  methane  and  subsequent   c a t a l y -  

t i c   s y n t h e s i s   of  the  gas  mixture   o b t a i n e d .  

14.  Clear  l i q u i d   mixture   accord ing   to  claim  13,  c h a r a c t e r i z e d   in  t h a t  

the  mix ture   con t a in s   in  a d d i t i o n   5-20  %  by  weight  of  an  a l coho l   w i t h  

2-12  C  a t o m s .  

15.  Clear  l i q u i d   mixture   accord ing   to  any  one  or  more  of  the  above  

c l a ims ,   c h a r a c t e r i z e d   in  tha t   the  mixture  conta ins   in  a d d i t i o n  

0 .01-15  %  by  weight  of  e t h e r .  
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