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@  Synthetic  fuel  composition. 

A  composition  useful  as  a  synthetic  fuel  for  fireplaces 
and  the  like  contains  particulate  coal  as  the  major 
component  in  combination  with  slack  wax,  sodium  and/or 
potassium  silicate,  and  an  oxidizing  agent.  Minor  amounts 
of  coloring  agents  or  agents  for  providing  desired  aromas 
or  the  like  are  optionally  included  in  the  composition.  The 
composition  is  conveniently  provided  in  the  form  of  a  log. 
The  composition  burns  slowly  and  evenly  without  excessive 
smoking  while  substantially  retaining  its  original  shape 
thereby  facilitating  removal  of  the  resultant  ashes. 



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   s y n t h e t i c   f u e l  

c o m p o s i t i o n s   and ,   more   p a r t i c u l a r l y ,   to   c o a l - c o n t a i n i n g  

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

l o g s   f o r   f i r e p l a c e s .  

D u r i n g   t h e   1 9 7 0 ' s ,   a r t i f i c i a l   l o g s   f o r   f i r e p l a c e s  

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

s u c h   e r s a t z   l o g s   a r e   c o m m e r c i a l l y   a v a i l a b l e .   T h e  

c o m m e r c i a l l y   a v a i l a b l e   l o g s   a r e   g e n e r a l l y   c o m p o s e d  

p r i m a r i l y   o f   a p p r o x i m a t e l y   e q u a l   a m o u n t s   o f   wood  p a r t i c l e s  

or   c h i p s   and  s l a c k   wax  and  m i n o r   a m o u n t s   of   o r g a n i c  

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

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

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

E y r e ,   J r . ,   U . S .   P a t e n t   No.  3 , 2 9 7 , 4 1 9 ,   w h i c h   c o n t a i n s ,  

by  w e i g h t :   42%  s a w d u s t ;   48%  s l a c k   wax;   5%  O r z a n   A,  a  

l i g n i n   p r o d u c t   i d e n t i f i e d   as  ammonium  l i g n i n   s u l f o n a t e s  

and   wood  s u g a r s ;   and   5%  s o d i u m   n i t r a t e .  

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

a v a i l a b l e   on  t h e   m a r k e t .   T h e s e   l o g s ,   h o w e v e r ,   a l s o  

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

f a i l   to   r e t a i n   t h e i r   o r i g i n a l   s h a p e .   As  a  r e s u l t ,   t h e  

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

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

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

made  of   t h e   t h e r m a l   e n e r g y   a v a i l a b l e   in   t h e   c o a l   a n d  

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

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   an  e c o n o m i c a l  

s y n t h e t i c   f u e l   c o m p o s i t i o n   w h i c h   c o n t a i n s   c o a l   as  a  

m a j o r   c o m p o n e n t   and  w h i c h   e f f i c i e n t l y   u t i l i z e s   t h e  

e n e r g y   a v a i l a b l e   in   t h e   c o a l .   The  new  c o m p o s i t i o n   c a n  

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



and   s u b s t a n t i a l l y   r e t a i n   t h e i r   o r i g i n a l   s h a p e .  

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

t h e   p r e s e n t   i n v e n t i o n   c o n t a i n s   a t   l e a s t   a b o u t   40%  b y  

w e i g h t   o f  c o a l   p a r t i c l e s   and   f r o m   a b o u t   5  to   a b o u t   35% 

by  w e i g h t   of   s l a c k   wax,   t h e   r e m a i n d e r   o f   t h e   c o m p o s i t i o n  

b e i n g   an  a l k a l i   m e t a l   s i l i c a t e   b i n d e r   and  an  o x i d i z i n g  

a g e n t   a n d ,   o p t i o n a l l y ,   c o l o r i n g   a g e n t s   o r   t h e   l i k e .   I n  

p r e f e r r e d   e m b o d i m e n t s ,   t h e   c o m p o s i t i o n   c o m p r i s e s   a t   ; 

l e a s t   a b o u t   70%  by  w e i g h t   of   c o a l   and  l e s s   t h a n   a b o u t  

15%  by  w e i g h t   o f   s l a c k   w a x .  

T h e  c o m p o s i t i o n   c an   be  f o r m e d   i n t o   a r t i f i c i a l  

l o g s   by  any  s u i t a b l e   m o l d i n g   m e a n s   and  i s   c o n v e n i e n t l y  

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

T h e r e   do  n o t   a p p e a r   to   be  any  p a r t i c u l a r  

l i m i t a t i o n s   on  t h e   t y p e   o f   c o a l   t h a t   c an   be  u s e d   i n  

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

i n v e n t i o n .   B o t h   m e t a l l u r g i c a l   and   n o n - m e t a l l u r g i c a l  

g r a d e s   of   c o a l   c a n   be  e m p l o y e d .   The  c o a l   s h o u l d   n o t  

h a v e   a  h i g h   m o i s t u r e   c o n t e n t   or   be  h i g h l y   a b s o r b e n t  

s i n c e   t h i s   may  i n t e r f e r e   w i t h   m i x i n g   of   t h e   c o a l   w i t h  

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

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

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

The  p a r t i c l e s   s h o u l d   n o t   be  so  f i n e   as  to   c a u s e   d u s t i n g  

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

m i x i n g   and   e x t r u d i n g   e q u i p m e n t   or   be  d i f f i c u l t   to   h a n d l e .  

M i x t u r e s   o f   c o a l   f i n e s   o f   f r o m   0  -   200  mesh   ( T y l e r )   a n d  

p a r t i c l e s   o f   up  to   1 / 2 - i n c h   ( 1 2 . 5   mm.)  d i a m e t e r   h a v e  

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

c y l i n d r i c a l l y   s h a p e d   l o g s   by  e x t r u s i o n   t e c h n i q u e s .   T h e  

c o a l   p a r t i c l e s   c o m p r i s e   a t   l e a s t   a b o u t   40%  by  w e i g h t  

and   up  to   a b o u t   90%  by  w e i g h t   o f   t h e   s y n t h e t i c   f u e l  

c o m p o s i t i o n .   In   p r e f e r r e d   c o m p o s i t i o n s   t h e   c o a l   i s  

e m p l o y e d   in   an  a m o u n t   o f   a t   l e a s t   a b o u t   70%  by  w e i g h t .  



Any  of   t h e   s o - c a l l e d   s l a c k   w a x e s   t h a t   a r e  

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

s a w d u s t / w a x   l o g s   a r e   b e l i e v e d   to   be  u s e f u l   in   t h e  

p r e s e n t   i n v e n t i o n .   T h e s e   w a x e s   a r e   c r u d e   p e t r o l e u m  

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

a v a i l a b l e   i n   a  n u m b e r   of   g r a d e s   and   q u a l i t i e s .   T h e  

wax,   of   c o u r s e ,   m u s t   h a v e   s u f f i c i e n t   s t i f f n e s s   a t   r o o m  

t e m p e r a t u r e   to   p e r m i t   h a n d l i n g   and   to   r e t a i n   t h e  

d e s i r e d   s h a p e   of   t h e   c o m p o s i t i o n .   F u r t h e r m o r e ,   i t  

s h o u l d   be  e a s i l y   i g n i t e d   w i t h   a  m a t c h   and  a t   t h e   s a m e  

t i m e   n o t   m e l t   d u r i n g   b u r n i n g .   The  o i l   c o n t e n t   s h o u l d  

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

s m o k e .   Waxes  of   t h i s   t y p e   a r e   a v a i l a b l e   in   t h e  

p e t r o l e u m   i n d u s t r y   and  a r e   p r e p a r e d   in   a  known  m a n n e r  

to   f i t   i n d i v i d u a l   r e q u i r e m e n t s   by  b l e n d i n g   of   s o - c a l l e d  

low  t e m p e r a t u r e   e l e m e n t s ,   i . e . ,   w a x e s ,   and  h i g h - t e m p e r a t u r e  

e l e m e n t s .  

The  s l a c k   wax  i s   e m p l o y e d   in   an  a m o u n t   r a n g i n g  

f r o m   a b o u t   5%  to   35%  by  w e i g h t   of   t h e   c o m p o s i t i o n .   A n  

a m o u n t   of   t h e   wax  o f   a b o u t   5%  by  w e i g h t   i s   r e q u i r e d   t o  

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

c h a r a c t e r i s t i c s   to   t h e   c o m p o s i t i o n .   Use  of   an  a m o u n t  

of   t h e   wax  o f   g r e a t e r   t h a n   a b o u t   35%  by  w e i g h t   i s   n o t  

e c o n o m i c a l   and  p r o v i d e s   no  a d d i t i o n a l   b e n e f i c i a l  

p r o p e r t i e s .   The  s l a c k   wax  p r o v i d e s   l u b r i c a t i o n   w h e n  

t h e   s y n t h e t i c   f u e l   c o m p o s i t i o n   i s   e x t r u d e d   to  f o r m  

a r t i f i c i a l   l o g s .   An  a m o u n t   of   t h e   wax  of   up  to   a b o u t  

15%  by  w e i g h t   h a s   b e e n   f o u n d   to   p r o v i d e   s u f f i c i e n t  

l u b r i c a t i o n   a n d ,   a t   t h e   same  t i m e ,   to   p r o v i d e   an  o p t i m u m  

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

and  t h e   b u r n i n g   p r o p e r t i e s   t h e r e o f .  

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

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

a l k a l i   m e t a l   s i l i c a t e   b i n d e r .   More  s p e c i f i c a l l y ,   t h e  

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



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

a q u e o u s   s o l u t i o n s   w h i c h   a r e   a v a i l a b l e   i n   a  w i d e   r a n g e  
of   p e r c e n t   s o l i d s ,   S i 0 2 / N a 2 0   or   S i 0 2 / K 2 0   r a t i o s   a n d  

v i s c o s i t i e s .   T y p i c a l l y ,   t h e   p e r c e n t   s o l i d s   w i l l   v a r y  
b e t w e e n   a b o u t   30  to   50%  and  t h e   s i l i c a t e   r a t i o s   w i l l  

v a r y   b e t w e e n   a b o u t   1 . 8   to   3 . 7 5 .   The  c h o i c e   of   a  s u i t a b l e  

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

and   m i x i n g   c h a r a c t e r i s t i c s .   I f   t h e   v i s c o s i t y   of   t h e  

a q u e o u s   s i l i c a t e   s o l u t i o n   i s   t o o   low,   i t   i s   d i f f i c u l t  

to   e n s u r e   s u f f i c i e n t   c o a t i n g   of   t h e   c o a l   p a r t i c l e s .  

On  t h e   o t h e r   h a n d ,   i f   t h e   v i s c o s i t y   i s   t o o   h i g h ,   m i x i n g  

of   t h e   s i l i c a t e   w i t h   t h e   c o a l   p a r t i c l e s   i s   d i f f i c u l t .  

A q u e o u s   s o d i u m   s i l i c a t e   s o l u t i o n s   h a v i n g   a  v i s c o s i t y  

i n   t h e   r a n g e   o f   a b o u t   1000  c e n t i p o i s e s   ( m e a s u r e d   a t  

65°F   or   1 8 ° c )   h a v e   b e e n   f o u n d   t o   be  p a r t i c u l a r l y   u s e f u l  

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

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

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

a b o u t   2%  to  10%  by  w e i g h t   o f   t h e   s y n t h e t i c   f u e l  

c o m p o s i t i o n .   An  a m o u n t   of   a t   l e a s t   2%  by  w e i g h t   i s  

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

b e f o r e   and  a f t e r   b u r n i n g .   A m o u n t s   of   more   t h a n   10%  b y  

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

The  s i l i c a t e   a p p e a r s   to   f u n c t i o n   as  b o t h   a  

low  t e m p e r a t u r e   and  h i g h   t e m p e r a t u r e   b i n d e r   f o r   t h e  

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

m i x e d   w i t h   t h e   c o a l ,   s l a c k   wax,   o x i d i z e r   and  a d d i t i v e s ,  

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

s i l i c a t e   a p p a r e n t l y   d e h y d r a t e s   to   some  e x t e n t   d u r i n g  

t h e s e   o p e r a t i o n s ,  i t   i s   b e l i e v e d   t h a t   a t   l e a s t   a  

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

D u r i n g   b u r n i n g   of   t h e   s y n t h e t i c   f u e l   c o m p o s i t i o n ,   e . g . ,  

as  an  a r t i f i c i a l   l o g   in   a  f i r e p l a c e ,   t h e   s i l i c a t e  

d e h y d r a t e s   to   p r o v i d e   s t r o n g ,   r e l a t i v e l y   r i g i d   b o n d s  



w i t h   t h e   c o m p o n e n t s   of   t h e   l o g s .   T h i s   s e t t i n g ,   o r  

h a r d e n i n g ,   of   t h e   s i l i c a t e   e n a b l e s   t h e   s y n t h e t i c   f u e l  

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

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

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

a s h e s .   The  s i l i c a t e   a l s o   o p e r a t e s   to   c o n t r o l   t h e  

a m o u n t   of   smoke  g i v e n   o f f   by  t h e   c o m p o s i t i o n   d u r i n g  

b u r n i n g .  

The  f o u r t h   e s s e n t i a l   c o m p o n e n t   of   t h e   c o a l -  

c o n t a i n i n g   s y n t h e t i c   f u e l   c o m p o s i t i o n   of  t h e   i n v e n t i o n  

i s   an  o x i d i z e r ,   or   c o m b u s t i o n   or   i g n i t i o n   a i d .   T h e  

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

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

t h e   c o a l   p a r t i c l e s .   Any  of   t h e   c o m m o n l y   k n o w n  

c o m b u s t i o n   p r o m o t e r s   or   i g n i t i o n   a c c e l e r a t o r s   can   b e  

e m p l o y e d   in   t h e   p r e s e n t   i n v e n t i o n .   P r e f e r r e d   a r e   t h e  

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

S o d i u m   a n d / o r   p o t a s s i u m   n i t r a t e   a r e   p a r t i c u l a r l y  

p r e f e r r e d   b e c a u s e   of   t h e i r   a v a i l a b i l i t y   and   c o s t .   An  

a m o u n t   of   o x i d i z e r   of   a b o u t  5 %   to  15%  by  w e i g h t   of   t h e  

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

may  a l s o   c o n t a i n   o t h e r   c o m p o n e n t s   w h i c h   add  to   t h e  

a e s t h e t i c   f e a t u r e s   of   t h e   c o m p o s i t i o n   b u t   w h i c h   do  n o t  

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

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

in   B r o c k b a n k ,   U . S .   P a t e n t   No.  4 , 0 6 2 , 6 5 5 ,   and   P i e r c e ,  

U . S .   P a t e n t   No.  4 , 0 4 2 , 3 1 3 ,   c a n   be  i n c l u d e d   in   t h e  

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

s u c h   as  t h a t   of   p i n e   c o u l d   a l s o   be  a d d e d   to   t h e  

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

in   a m o u n t s   of   up  to   a b o u t   a  t o t a l   of   5%  by  w e i g h t   o f  

t h e   c o m p o s i t i o n .  

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

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



s o l u t i o n   so  as  to   p r o v i d e   a  t h i n   f i l m   of   t h e   s i l i c a t e  

on  t h e   p a r t i c l e s . .   The  c o a t e d   p a r t i c l e s   of   c o a l   a r e  

t h e n   b l e n d e d   w i t h   t h e   s l a c k   wax,   w h i c h   h a s   b e e n   h e a t e d  

to   a  t e m p e r a t u r e   a b o v e   i t s   m e l t i n g   p o i n t   to   l i q u e f y  

i t ,   and  t h e   o x i d i z e r   and  o t h e r   a d d i t i v e s ,   i f   a n y .   T h e  

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

c o n v e n t i o n a l   m o l d i n g   and   f o r m i n g   t e c h n i q u e s .  

In  a  p a r t i c u l a r l y   p r e f e r r e d   e m b o d i m e n t  

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

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

f o r m   to   p r o v i d e   l o g - s h a p e d   m e m b e r s   s u i t a b l e   a s  

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

be  f u r t h e r   i l l u s t r a t e d   by  way  o f   t h e   f o l l o w i n g   E x a m p l e .  

EXAMPLE 

In  t h i s   E x a m p l e ,   t h e   f o l l o w i n g   c o m p o n e n t s  

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

u n l e s s   o t h e r w i s e   s p e c i f i e d ) :  

(1)  C o a l - c r u s h e d ,   b i t u m i n o u s ,   n o n - m e t a l l u r g i c a l  

g r a d e   o f   c o a l   h a v i n g   a  maximum  p a r t i c l e  

s i z e   of   a b o u t   1 / 2   i n c h   ( 1 2 . 5   m m ) ;  

(2)  S o l u b l e   s i l i c a t e  -   an  a q u e o u s   s o l u t i o n   o f  

s o d i u m   s i l i c a t e   h a v i n g   an  S i O 2 / N a 2 O   r a t i o  

of   2 . 8 8 ,   a  s o l i d s   c o n t e n t .  o f   42 .7%  and  a  

v i s c o s i t y   of   960  p o i s e   ( a t   6 5 ° F   or   1 8 ° C ) ;  

(3)  S l a c k   w a x  -   wax  h a v i n g   a  m e l t i n g   p o i n t   o f  

1 2 1 . 5 ° F   ( 5 0 ° C ) ,   f l a s h   p o i n t   o f   4 0 5 ° F   ( 2 0 7 ° C ) ,  

o i l   c o n t e n t   (ASTM)  of   6 .5%,   v i s c o s i t y   ( S U S )  

of   3 7 . 6   and   a  p e n e t r a t i o n   (77  n e e d l e )   of   9 4 ;  

a n d  

(4)  O x i d i z e r  -   a  m i x t u r e   of   p o t a s s i u m   and  s o d i u m  

n i t r a t e .  



The  c o a l   and  a q u e o u s   s o d i u m   s i l i c a t e   s o l u t i o n   a r e   a d d e d  

to   a  m i x e r   in   a m o u n t s   o f   7 1 . 4   p a r t s   and  5 .7   p a r t s ,  

r e s p e c t i v e l y ,   and  a r e   b l e n d e d   u n t i l   a  t h i n   f i l m   of   t h e  

s i l i c a t e   i s   p r o v i d e d   on  t h e   i n d i v i d u a l   p a r t i c l e s .   T h e  

o x i d i z e r   ( 8 . 6   p a r t s )   and  t h e   s l a c k   wax  ( 1 4 . 3   p a r t s ) ,  

w h i c h   h a s   b e e n   l i q u e f i e d   by  h e a t i n g ,   a r e   t h e n   a d d e d   t o  

t h e   m i x e r   and  t h e   m i x t u r e   i s   t h o r o u g h l y   b l e n d e d   t o  

p r o v i d e   a  u n i f o r m   m i x t u r e .   The  m i x t u r e   i s   t h e n   a l l o w e d  

to   c o o l   to   b e l o w   t h e   m e l t i n g   p o i n t   of   t h e   wax,   f o r  

e x a m p l e ,   to   a b o u t   9 0 ° F   ( 3 2 ° C ) ,   and  i s   t h e n   f e d   to   a n  

e x t r u d e r .   A  s u i t a b l e   e x t r u d e r   i s   a  B o n n o t   L u m b e r j a c k  

e x t r u d e r   m a n u f a c t u r e d   by  t h e   B o n n o t   Company ,   K e n t ,   O h i o .  

The  mix  i s   f o r c e d   by  t h e   p r e s s u r e   of   t h e   s c r e w   of   t h e  

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

( 1 0 c m )   d i a m e t e r   o p e n i n g   to   p r o d u c e   s u b s t a n t i a l l y  

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

and   p a c k a g e d .   A  7  p o u n d   ( 3 . 2   kg)   l o g   p r o d u c e d   in   t h i s  

m a n n e r   w i l l   b u r n   a p p r o x i m a t e l y   t w i c e   as  l o n g   as  a  

c o m m e r c i a l l y   a v a i l a b l e   s a w d u s t / w a x   l o g   and  w i l l   p r o d u c e  

a b o u t   t w i c e   t h e   a m o u n t   of   h e a t .   M o r e o v e r ,   t h e   l og   d o e s  

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

i n t a c t   to   f o r m   a  s h e l l - l i k e   mass   t h a t   c an   be  e a s i l y  

d i s p o s e d   o f .  

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

c o n j u n c t i o n   w i t h   t h e   f o r e g o i n g   p r e f e r r e d   e m b o d i m e n t s ,  

i t   i s   n o t   i n t e n d e d   to   be  l i m i t e d   to   t h e s e   b u t ,   i n s t e a d ,  

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

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

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

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

a f f e c t i n g   t h e   i n v e n t i v e   f e a t u r e s   of   t h e   c o a l - c o n t a i n i n g  

s y n t h e t i c   f u e l   c o m p o s i t i o n   d e f i n e d   by  t h e   c l a i m s .  



1.  A  s y n t h e t i c   f u e l   c o m p o s i t i o n   c o m p r i s i n g  a t  

l e a s t   a b o u t   40%  by  w e i g h t   of  c o a l   p a r t i c l e s ,   f r o m   a b o u t  

5  to   35%  by  w e i g h t   of   s l a c k   wax,  a  s o d i u m   s i l i c a t e   a n d / o r  

p o t a s s i u m   s i l i c a t e   b i n d e r ,   and  an  o x i d i z e r .  

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

C l a i m   1  w h e r e i n   t h e   s i l i c a t e   i s   e m p l o y e d   as  an  a q u e o u s  
s o l u t i o n   in   an  a m o u n t   of  f r o m   a b o u t   2  to   10%  by  w e i g h t  

of  t h e   s y n t h e t i c   f u e l   c o m p o s i t i o n   m i x t u r e .  

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

C l a i m   1  or   2  w h e r e i n   t h e   o x i d i z e r   i s   s o d i u m   n i t r a t e ,  

p o t a s s i u m   n i t r a t e   or   a  m i x t u r e   t h e r e o f   and  i s   e m p l o y e d  

in   an  a m o u n t   of  f r o m   5  to   15%  by  w e i g h t .  

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

any  of  C l a i m s   1  to   3  w h e r e i n   t h e   c o a l   h a s   a  m a x i m u m  

p a r t i c l e   s i z e   of   a b o u t   1 2 . 5   m m .  

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

any  of  C l a i m s   1  to   4  w h i c h   f u r t h e r   c o m p r i s e s   up  to   a b o u t  

10%  by  w e i g h t   of   a  c o l o r i n g   or   a r o m a - p r o d u c i n g   a d d i t i v e .  

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

any   of  C l a i m s   1  to   5  c o m p r i s i n g   a t   l e a s t   a b o u t   70%  b y  

w e i g h t   of  t h e   c o a l   p a r t i c l e s   and  l e s s   t h a n   a b o u t   15%  b y  

w e i g h t   of  t h e   s l a c k   w a x .  

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

a n y  o n e   of   C l a i m s   1  to   6  w h i c h   i s   i n   t h e   f o r m   of  a  l o g .  
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