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@  Explosive  charges  obtained  by  the  cold-mixing  of  oxidizing  salts  with  liquid  nitro  compounds,  and  procedure  for  production 
of  the  same. 

0   This  invention  concerns  explosive  charges  consisting 
mainly  of  inorganic  nitrates  and  mixtures  of  aromatic  nitro 
compounds,  in  which  the  mixture  of  nitro  compounds  is  at 
least  ternary  and  has  a  composition  such  as  to  lead  to  melt- 
ing  temperatures  such  that  such  mixtures  are  liquid  at  least 
at  about the  ambient  temperature. 



This  i n v e n t i o n   c o n c e r n s   e x p l o s i v e   c h a r g e s   o b t a i n e d   by  t h e  

c o l d - m i x i n g   of  o x i d i z i n g   s a l t s   wi th   l i q u i d   n i t r o   c o m p o u n d s .  

N i t r o   compounds  he re   mean  t h o s e   o r g a n i c   compounds  ( c a l l e d  

n i t r i c   e s t e r s )   in  which   the  N02  g roups   are  bonded  d i r e c t l y   t o  

atoms  of  C  and  not  t h r o u g h   an  atom  of  0 .  

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

p l o s i v e   c h a r g e s .  

To  be  more  e x a c t ,   the  i n v e n t i o n   c o n c e r n s   the  p r o d u c t i o n   o f  

e x p l o s i v e   c h a r g e s   by  u s i n g   at  l e a s t   t e r n a r y   m i x t u r e s   of  a r o m a -  

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

t h a t   they  a re   n o r m a l l y   l i q u i d   at  the  a m b i e n t   t e m p e r a t u r e ,   s o  

t h a t   m i x i n g   wi th   n i t r a t e s   can  be  c a r r i e d   out  at  the  a m b i e n t  

t e m p e r a t u r e .  

The  a r o m a t i c   n i t r o   compounds  employed   in  the  a r t   of  e x -  

p l o s i v e s   are   many  in  number:   n i t r o b e n z e n e s ,   n i t r o t o l u e n e s ,  

n i t r o p h e n o l s ,   n i t r o n a p h t h a l e n e s   wi th   one,  two,  t h r e e   or  m o r e  

n i t r i c   N02  g roups   in  the  m o l e c u l e ,   but  for   v a r i o u s   p r a c t i c a l  

r e a s o n s   on ly   the  n i t r o   d e r i v a t i v e s   of  t o l u e n e ,   in  p a r t i c u l a r  

t r i n i t r o t o l u e n e   and  d i n i t r o t o l u e n e ,   r emain   in  use  now.  

The  m i x i n g   of  t h e s e   compounds  wi th   n i t r a t e s   ( m a i n l y   ammo- 

nium  n i t r a t e )   is  n o r m a l l y   c a r r i e d   out  wi th   two  p r o c e d u r e s :  



1)  h o t - m i x i n g   wi th   the  use  of  m e l t e d   n i t r o   c o m p o u n d s ;  

2)  c o l d - m i x i n g   ( a t   abou t   the  a m b i e n t   t e m p e r a t u r e )   wi th   t h e  

use  of  powdered   n i t r o   c o m p o u n d s .  

The  known  p r o c e d u r e   wi th   h o t - m i x i n g   has  a  c o n s i d e r a b l e  

r e q u i r e m e n t   of  e n e r g y   to  hea t   the  c o m p o n e n t s   and  r e d u c e s   t h e  

p r o d u c t i v i t y   of  p l a n t s   owing  to  the  long  h e a t i n g   and  c o o l i n g  

t i m e s .   M o r e o v e r ,   t h i s   p r o c e d u r e   e n t a i l s   d i f f i c u l t i e s   in  c o r -  

r e c t   p r o c e s s i n g   to  a v o i d   a  d e c l i n e   in  the  q u a l i t y   of  t h e  

p r o d u c t .  

Such  a  d e c l i n e   in  q u a l i t y   is  due  to  h a r d e n i n g   of  the  e x -  

p l o s i v e   m i x t u r e   at  t e m p e r a t u r e s   c l o s e   to  t h a t   of  c r y s t a l l i n e  

c o n v e r s i o n   of  the  ammonium  n i t r a t e   or  at  t e m p e r a t u r e s   of  s o l i -  

d i f i c a t i o n   of  n i t r o   compounds  i n c l u d i n g   d i n i t r o t o l u e n e   t o o .  

The  known  p r o c e d u r e   wi th   c o l d - m i x i n g   p r o v i d e s   a  low  q u a l i t y  

p r o d u c t   which  has  low  s e n s i t i v i t y   and  l e s s   e x p l o s i v e   p o w e r .  

Some  p a t e n t s   which  d i s c l o s e   e x p l o s i v e   c h a r g e s   are  known  a n d  

i n c l u d e : -  

CA  1 , 3 8 2 , 2 2 2 :   t h i s   p a t e n t   c l a i m s   a  l i q u i d   c o m p o s i t i o n   to  be  

used  to  f r a c t u r e   u n d e r g r o u n d   r o c k s   nea r   we l l   d r i l l i n g s ,   t h e  

c o m p o s i t i o n   b e i n g   ba sed   on  a  n i t r i c   e t h e r   such  as  d i e t h y l e n e  

g l y c o l   d i n i t r a t e ;   t h i s   l i q u i d   can  c o n t a i n   s u b s t a n c e s   w h i c h  

vary   the  f r e e z i n g   t e m p e r a t u r e ,   v i s c o s i t y ,   s t a b i l i t y ,   s e n s i t -  

i v i t y ,   e t c .  

N i t r o   c o m p o n e n t s   are   not   used  in  t h i s   c o m p o s i t i o n   and  t h i s  

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

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

US  1 , 8 2 0 , 5 6 7 :   t h i s   p a t e n t   d i s c l o s e s   e x p l o s i v e s   based   on  c h l o r -  

a t e s   a l o n e ,   which  t h e r e f o r e   do  not   form  p a r t   of  the  f i e l d   o f  

a p p l i c a t i o n   of  the   p r e s e n t   i n v e n t i o n .  

US  1 , 8 2 0 , 5 6 8 :   t h i s   p a t e n t   d i s c l o s e s   e x p l o s i v e s   c o n s i s t i n g   o f  

an  a b s o r b e n t   in  c o a l   powder ,   v a r i o u s   c h l o r a t e s   and  a  m i x t u r e  

of  l i q u i d   n i t r o   compounds .   This  m i x t u r e   c o n t a i n s   two  n i t r o  

.  c o m p o u n d s   and  is  l i q u e f i e d   by  h e a t i n g   b e f o r e   i t   is  mixed  w i t h  



the  o t h e r   c o m p o n e n t s .   This  c o m p o s i t i o n   a l s o   d i s c l o s e s   o t h e r  

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

US  1 , 9 6 8 , 1 5 8 :   t h i s   p a t e n t   d i s c l o s e s   the  p r o d u c t i o n   of  a  v e r y  

homogeneous  e x p l o s i v e   m i x t u r e   to  be  used  m o l t e n   or  c a s t   a n d  

based  on  ammonium  n i t r a t e   and  n i t r a t e s   of  a l i p h a t i c   a m i n e s .  

This  p a t e n t   is  o u t s i d e   the  f i e l d   of  a p p l i c a t i o n   of  the  p r e s e n t  

i n v e n t i o n   as  r e g a r d s   both  i t s   method  of  use  and  i t s   c o m p o s i t -  

i o n .  

US  3 , 1 7 8 , 3 2 5 :   t h i s   p a t e n t   d i s c l o s e s   e x p l o s i v e s   based   on  

sodium,  c a l c i u m ,   ba r ium,   s t r o n t i u m   and  p o t a s s i u m   n i t r a t e s   i n  

a s s o c i a t i o n   wi th   s e n s i t i z e r s   such  as  a r o m a t i c   h y d r o c a r b o n s .   I t  

does  not  dea l   wi th   n i t r o   compounds  and  is  t h e r e f o r e   o u t s i d e  

the  f i e l d   of  the  p r e s e n t   i n v e n t i o n .  

DT  1 . 6 4 6 . 3 0 7 :   t h i s   p a t e n t   d i s c l o s e s   e x p l o s i v e   m i x t u r e s   w h i c h  

are  s o l i d   at  70°C  and  are  based   on  t e t r y l   or  e t h y l   t e t r y l  

mixed  wi th   h e x o g e n , · o c t o g e n   or  p e n t a e r y t h r i t e ;   s t a b i l i z e r s   a n d  

po lymers   such  as  r e s i n s   or  n i t r o c e l l u l o s e   may  a l s o   be  u s e d .  

However,  t h i s   c o m p o s i t i o n   does  not   i n c l u d e   any  of  the  c o m p o n -  

en t s   employed   in  the  p r e s e n t   i n v e n t i o n .  

P o w d e r - t y p e   e x p l o s i v e   c h a r g e s   are  m a n u f a c t u r e d   by  m i x i n g  

n i t r a t e s   ( m a i n l y   ammonium  n i t r a t e ,   but  to  a  l e s s e r   e x t e n t  

p o t a s s i u m ,   sodium  or  c a l c i u m   n i t r a t e )   wi th   c o m b u s t i b l e   a n d  

s e n s i t i z i n g   s u b s t a n c e s   which  r e a c t   by  u s i n g   the  e x c e s s   o x y g e n  

made  a v a i l a b l e   by  the  n i t r a t e s   as  the  s u p p o r t e r   of  c o m b u s t i o n .  

Among  c o m b u s t i b l e   s u b s t a n c e s   the  ones  which  have  been  used  f o r  

the  l o n g e s t   t ime  are  the  a r o m a t i c   n i t r o   compounds ,   which  e n -  

able   p r o d u c t s   to  be  made  which  g ive   the  b e s t   a v e r a g e   b a l a n c e  

as  be tween  e f f i c i e n c y   and  s e n s i t i v i t y . I n   f a c t   the  c l a s s i c   p r o -  

duct   n i t r o g l y c e r i n e   and  l i k e   compounds  ( n i t r i c   e s t e r s ) b e h a v e  

very  l i t t l e   l i k e   c o m b u s t i b l e   s u b s t a n c e s   in  a  s t r i c t   s e n s e ,  

s i n c e   they  t h e m s e l v e s   c o n t a i n   a l l   or  a l m o s t   a l l   the  o x y g e n  

needed  for   the  r e a c t i o n s   and  thus   do  not  use  the  oxygen  made 

a v a i l a b l e   by  the  n i t r a t e s ;   on  the  o t h e r   hand  they   have  g r e a t  



s e n s i t i v i t y   to  o u t s i d e   a c t i o n s   and  t h e r e f o r e   c a n n o t   be  s a i d   t o  

be  i d e a l   from  the  p o i n t   of  view  of  s a f e t y ;   w h e r e a s   m i n e r a l  

o i l ,   which  is  used  a  g r e a t   d e a l   nowadays  in  m i x t u r e s   wi th   am- 

monium  n i t r a t e ,   e x p l o i t s   very   f u l l y   the  o x i d i z i n g   p r o p e r t i e s  

of  t h a t   s a l t   but   does  not   a lways   e n a b l e   s e n s i t i v e   enough  p r o -  

d u c t s   to  be  o b t a i n e d ,   p a r t i c u l a r l y   when  the  e x p l o s i v e   c h a r g e s  

are  only   s l i g h t l y   stemmed  or  have  a  sma l l   d i a m e t e r .  

A r o m a t i c   n i t r o   compounds  p r o v i d e   a  compromise   s o l u t i o n  

which  o f f e r s   the  b e s t   o b t a i n a b l e   from  the  v a r i o u s   f o r e g o i n g  

p o i n t s   of  v iew.   They  have  a  s a t i s f a c t o r y   b e h a v i o u r   as  c o m b u s t -  

i b l e   s u b s t a n c e s ,   enough  but  not   e x c e s s i v e   s e n s i t i v i t y   a f t e r  

mix ing   and  ve ry   good  long  term  s t a b i l i t y   t o g e t h e r   wi th   a  l ow  

vapour   p r e s s u r e ,   which  e n a b l e s   l o s s e s   by  e v a p o r a t i o n ,   such  a s  

t h o s e   e x p e r i e n c e d   wi th   D i e s e l   o i l ,   to  be  a v o i d e d .  

To  a v o i d   the  s h o r t c o m i n g s   of  the   p r i o r   a r t ,   which  d i s c l o s e s  

h o t - m i x i n g   and  c o l d - m i x i n g   p r o c e d u r e s   r e s p e c t i v e l y   to  m a n u -  

f a c t u r e   e x p l o s i v e s   ba sed   on  i n o r g a n i c   n i t r a t e s   and  n i t r o  

compounds ,   the   p r e s e n t   a p p l i c a n t   h a s  s t u d i e d ,   e x p e r i m e n t e d   a n d  

o b t a i n e d   the   p r e s e n t   i n v e n t i o n ,   which  a l s o   e n a b l e s   many  b e n e -  

f i t s   to  be  p r o v i d e d ,   as  w i l l   become  c l e a r   in  the  d e s c r i p t i o n  

h e r e i n a f t e r .   A c c o r d i n g   to  the  i n v e n t i o n   m i x t u r e s   of  n i t r o  

compounds  t h a t   r e m a i n   l i q u i d   at   the  a m b i e n t   t e m p e r a t u r e   a r e  

o b t a i n e d   on  the  b a s i s   of  the  p r i n c i p l e   of  e u t e c t i c   m i x t u r e s .  

I t   i s   known  t h a t ,   when  two  s u b s t a n c e s   are   m i s c i b l e   in  t h e  

l i q u i d   s t a t e   and  not   m i s c i b l e   or  only   p a r t l y   m i s c i b l e   in  t h e  

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

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

s o l i d i f i c a t i o n   t e m p e r a t u r e   a  g i v e n   q u a n t i t y   of  one  of  the   com-  

p o n e n t s   i s   added  to  the  o t h e r   c o m p o n e n t .   This   f a l l   in  the  s o l -  

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

which  is   c a l l e d   e u t e c t i c .  

The  i n v e n t i o n   e n v i s a g e s   the  use  of  at  l e a s t   t e r n a r y   m i x -  

t u r e s   of  a r o m a t i c   n i t r o c o m p o u n d s ,   which  have  a  c o m p o s i t i o n  



such  as  w i l l   be  l i q u i d   at  the  ambien t   t e m p e r a t u r e .  

Such  at  l e a s t   t e r n a r y   m i x t u r e s   can  t h e r e f o r e   have  a  e u t e c t -  

ic  c o m p o s i t i o n   or  a  c o m p o s i t i o n   w i t h i n   the  n e i g h b o u r h o o d   of  a 

e u t e c t i c   c o m p o s i t i o n ,   the  c o m p o s i t i o n   in  a l l   c a s e s   be ing   s u c h  

t h a t   t h e  m i x t u r e s   are  l i q u i d   at  abou t   the  a m b i e n t   t e m p e r a t u r e .  

The  i n v e n t i o n   is  t h e r e f o r e   embodied   wi th   e x p l o s i v e   c h a r g e s  

c o n s i s t i n g   m a i n l y   of  i n o r g a n i c   n i t r a t e s   and  m i x t u r e s   of  a r o m a -  

t i c   n i t r o   compounds ,   the  m i x t u r e s   of  n i t r o   compounds  be ing   a t  

l e a s t   t e r n a r y   and  hav ing   a  c o m p o s i t i o n   such  as  to  l e a d   t o  

m e l t i n g   t e m p e r a t u r e s   such  t h a t   such  m i x t u r e s   are  l i q u i d   a t  

l e a s t   at  abou t   the  a m b i e n t   t e m p e r a t u r e .  

We  s h a l l   g ive   h e r e a f t e r   some  n o n - r e s t r i c t i v e   example s   o f  

m i x t u r e s   of  n i t r o   compounds  s u i t a b l e   for   o b t a i n i n g   e x p l o s i v e  

c h a r g e s   a c c o r d i n g   to  the  i n v e n t i o n ,   w i th   the  he lp   of  t h e  

a t t a c h e d   f i g u r e s .  

F igs .1   and  2  g ive   e x a m p l e s   of  b i n a r y   m i x t u r e s ,   from  w h i c h  

t e r n a r y   m i x t u r e s   can  then  be  o b t a i n e d ;  

F i g . 3   g i v e s   an  example   of  a  t e r n a r y   m i x t u r e .  

The  g r aph   of  Fig .1   shows  the  p r o g r e s s   of  the  s o l i d i f i c a t i o n  

t e m p e r a t u r e s   for   a  m i x t u r e   of  o r t h o n i t r o t o l u e n e   and  p a r a n i t r o -  

t o l u e n e   in  a l l   p o s s i b l e   p r o p o r t i o n s   from  0  to  100%. 

The  g raph   of  F i g . 2   shows  the  s o l i d i f i c a t i o n   t e m p e r a t u r e s  

for   m i x t u r e s   of  t r i n i t r o t o l u e n e   2 -4 -6   (TNT)  and  d i n i t r o t o l u e n e  

2-4  (BNT)  in  a l l   p o s s i b l e   p r o p o r t i o n s .  

In  both   t h e s e   above  g r a p h s   the  s o l i d i f i c a t i o n   t e m p e r a t u r e  

is  l o w e s t   for   a  g iven   c o m p o s i t i o n   which  is  c a l l e d   e u t e c t i c .  

The  a d d i t i o n   of  a  t h i r d   component   p r o d u c e s   a  f u r t h e r   d r o p  

in  the  s o l i d i f i c a t i o n   t e m p e r a t u r e   of  the  m i x t u r e   to  which  t h e  

t h i r d   componen t   is  added;   l i k e w i s e   t h e r e   can  be  a  t e r n a r y   e u -  

t e c t i c ,   and  F i g . 3   shows  t h i s   p o s s i b i l i t y   w i th   a  t h r e e - d i m e n -  

s i o n a l   g r a p h .  

In  t h i s   f i g u r e ,   TNT  i n d i c a t e s   t r i n i t r o t o l u e n e   2 - 4 - 6 ,   w h i l e  

BNT  is  d i n i t r o t o l u e n e   2-6  and  TNF  is  t r i n i t r o p h e n o l .  



The  same  e f f e c t   can  be  o b t a i n e d   wi th   a  f o u r t h   c o m p o n e n t ,  

and  thus   i t   is  p o s s i b l e   to  form  a  q u a t e r n a r y   e u t e c t i c ;   g r a p h i c  

r e p r e s e n t a t i o n   of  t h i s   is  not   p o s s i b l e   s i n c e   i t   would  r e q u i r e  

a  f o u r - d i m e n s i o n a l   g r a p h .  

A  we l l   known  and  t y p i c a l   example   of  a  q u a t e r n a r y   e u t e c t i c  

c o m p o s i t i o n   is  Wood's   A l l o y ,   which  s o l i d i f i e s   at  60 .5°C  and  i s  

made  wi th   the  f o l l o w i n g   m i x t u r e :  

-  50%  B i smuth   ( s o l i d i f i c a t i o n   p o i n t   271°C) :   25%  Lead  ( 3 2 7 ° C ) :  

12.5%  Tin  ( 2 3 1 ° C ) :   12.5%  Cadmium  ( 3 2 1 ° C ) .  

In  the   i n v e n t i o n   at  l e a s t   t e r n a r y   m i x t u r e s   are   used  w h i c h  

c o n s i s t   of  t r i n i t r o t o l u e n e s   and  d i n i t r o t o l u e n e s   to  which  may 

be  added  very   s m a l l   q u a n t i t i e s   of  n i t r o t o l u e n e   and  n i t r o -  

b e n z e n e s ,   which  l o w e r   the  s o l i d i f i c a t i o n   t e m p e r a t u r e   e v e n  

f u r t h e r   when  so  r e q u i r e d .  

The  f o l l o w i n g   c o m p o n e n t s   have  the  s o l i d i f i c a t i o n   t e m p e r -  

a t u r e s   i n d i c a t e d :  

t r i n i t r o t o l u e n e   2 - 4 - 6   which  s o l i d i f i e s   at  80°C 

t r i n i t r o t o l u e n e   2 - 3 - 5   which  s o l i d i f i e s   at  104°C  

d i n i t r o t o l u e n e   2-4  which  s o l i d i f i e s   at  70°C  

d i n i t r o t o l u e n e   2-6  which  s o l i d i f i e s   at  65°C 

o r t h o n i t r o t o l u e n e   which  s o l i d i f i e s   at  - 3 ° C  

m e t a n i t r o t o l u e n e   which  s o l i d i f i e s   at  16°C 

p a r a n i t r o t o l u e n e   which  s o l i d i f i e s   at  52°C 

t r i n i t r o b e n z e n e   1 - 3 - 5   which  s o l i d i f i e s   at  122°C  

n i t r o b e n z e n e   which  s o l i d i f i e s   at  5 °C .  

The  m i x t u r e s   o b t a i n e d   wi th   the  above  componen t s   a c c o r d i n g  

to  the  i n v e n t i o n   have  s o l i d i f i c a t i o n   t e m p e r a t u r e s   c o n s i d e r a b l y  

lower   t han   t h o s e   of  the   i n d i v i d u a l   c o m p o n e n t s .  

For  i n s t a n c e ,   a  m i x t u r e   c o n s i s t i n g   of  60%  t r i n i t r o t o l u e n e  

2 - 4 - 6 ,   25%  t r i n i t r o t o l u e n e   2 - 3 - 5   and  15%  d i n i t r o t o l u e n e   2 - 4  

has  a  s o l i d i f i c a t i o n   t e m p e r a t u r e   of  abou t   5 5 ° C .  

A  m i x t u r e   c o n s i s t i n g   of  50%  t r i n i t r o t o l u e n e   2 - 4 - 6 ,   20% 

t r i n i t r o t o l u e n e   2 - 3 - 5   and  2 - 4 - 5 ,   20%  d i n i t r o t o l u e n e   2-4,   7% 



d i n i t r o t o l u e n e   2-3  and  3-5,   2%  t e c h n i c a l   n i t r o t o l u e n e   and  1% 

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

40°C .  

A  m i x t u r e   c o n s i s t i n g   of  35%  t r i n i t r o t o l u e n e   2 - 4 - 6 ,   15%  t r i -  

n i t r o t o l u e n e   2 - 3 - 4   and  2 - 4 - 5 ,   35%  d i n i t r o t o l u e n e   2-4,   10%  d i -  

n i t r o t o l u e n e   2-3  and  3-5,   3%  t e c h n i c a l   n i t r o t o l u e n e   and  2% 

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

2 0 ° C .  

In  g e n e r a l   i t   w i l l   be  f o u n d '  t h a t   the  a d d i t i o n   of  1%  of  a  

second ,   t h i r d   or  f o u r t h   componen t   to  a  s u b s t a n c e   a l r e a d y   c o n -  

s i s t i n g   of  one,   two  or  t h r e e   c o m p o n e n t s   of  the  f o r e g o i n g   k i n d  

lowers   the  s o l i d i f i c a t i o n   t e m p e r a t u r e   by  0.8  to  1 . 2 ° C .  

P r e p a r a t i o n   of  the  m i x t u r e s   a c c o r d i n g   to  the  i n v e n t i o n   i s  

easy  and  f a s t ;   a f t e r   the   d e s i r e d   q u a n t i t y   of  ammonium  n i t r a t e  

or  of  o t h e r   a c c e s s o r y   c o m p o n e n t s   has  been  i n t r o d u c e d   i n t o   t h e  

mixer ,   the  l i q u i d   m i x t u r e   of  the  n i t r o   compounds  in  a  d e s i r e d  

q u a n t i t y   is   p o u r e d   onto   the  powder  m i x t u r e   and  m i x i n g   is  c a r -  

r i e d   on  u n t i l   h o m o g e n i z a t i o n   is  o b t a i n e d .  T h e   l i q u i d   p e n e t r a -  

tes   i n t o   the   p o r o s i t y   of  the  powdery  p a r t i c l e s   and  the  m i x i n g  

is  very  i n t i m a t e   and  homogeneous ;   t h e r e   is  no  d a n g e r   of  t h e  

f o r m a t i o n   of  ha rd   c r u s t s   due  to  s o l i d i f i c a t i o n ,   for   the  n i t r o  

compounds  a re   l i q u i d   at  the   a m b i e n t   t e m p e r a t u r e   and  r e m a i n  

such  even  d u r i n g   s t o r a g e ;   p r e c i s e l y   b e c a u s e   of  t h e i r   l i q u i d  

s t a t e   they  m a i n t a i n   a  g i v e n   p l a s t i c i t y   in  the  e x p l o s i v e   s o  

p r o d u c e d   and  o b v i a t e   the  f o r m a t i o n   of  a n n o y i n g   d u s t   even  i f  

the  work ing   e n v i r o n m e n t   is   ve ry   dry;   t h i s   p l a s t i c i t y   a s s i s t s  

the  o p e r a t i o n s   of  p a c k a g i n g   and  a l s o   of  s temming  and  l o a d i n g  

the  e x p l o s i v e   c h a r g e s .  



1  -  E x p l o s i v e   c h a r g e s   c o n s i s t i n g   m a i n l y   of  i n o r g a n i c   n i t r a t e s  

and  m i x t u r e s   of  a r o m a t i c   n i t r o   compounds ,   in  which  the  m i x t u r e  

of  n i t r o   compounds  is  at  l e a s t   t e r n a r y   and  has  a  c o m p o s i t i o n  

such  as  to  l e a d   to  m e l t i n g   t e m p e r a t u r e s   such  t h a t   m i x t u r e s   a r e  

l i q u i d   at   l e a s t   at  abou t   the  a m b i e n t   t e m p e r a t u r e .  

2  -   E x p l o s i v e   c h a r g e s   as  c l a i m e d   in  Claim  1,  which  c o n t a i n  

smal l   a d d i t i o n a l   q u a n t i t i e s   of  m o n o n i t r o   compounds ,   t h u s  

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

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

3  -   E x p l o s i v e   c h a r g e s   as  c l a i m e d   in  Claim  1  or  2,  which  have  a  

c o m p o s i t i o n   of  abou t   t h a t   of  a  e u t e c t i c   c o m p o s i t i o n .  

4  -   E x p l o s i v e   c h a r g e s   as  c l a i m e d   in  any  c l a i m   h e r e i n b e f o r e ,   i n  

which  the   m i x t u r e   of  a r o m a t i c   n i t r o   compounds  c o n s i s t s   m a i n l y  

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

5  -   E x p l o s i v e   c h a r g e s   as  c l a i m e d   in  any  c l a i m   h e r e i n b e f o r e ,   i n  

which  the   m i x i n g   of  the   i n o r g a n i c   n i t r a t e s   w i th   the  l i q u i d  

m i x t u r e   of  a r o m a t i c   n i t r o   compounds  t a k e s   p l a c e   at  the   a m b i e n t  

t e m p e r a t u r e .  

6  -   E x p l o s i v e   c h a r g e s   as  c l a i m e d   in  any  c l a i m   h e r e i n b e f o r e ,   i n  

which  d u r i n g   c o l d - m i x i n g   of  i n o r g a n i c   n i t r a t e s   w i th   l i q u i d  

n i t r o   d e r i v a t i v e s   the  l i q u i d   componen t s   are   at  l e a s t   p a r t l y  

a b s o r b e d   by  the  s o l i d   c o m p o n e n t s .  

7  -   P r o c e d u r e   fo r   p r o d u c t i o n   of  e x p l o s i v e   c h a r g e s   c o n s t i t u t e d  

a c c o r d i n g   to  any  c l a i m   h e r e i n b e f o r e ,   which  e n v i s a g e s   the  i n -  

t r o d u c t i o n   of  at  l e a s t   one  p o w d e r - t y p e   i n o r g a n i c   n i t r a t e   a n d  

of  at  l e a s t   t e r n a r y   l i q u i d   m i x t u r e s   of  a r o m a t i c   n i t r o   com- 

pounds  w i t h i n   a  m ix ing   mach ine   fo r   e x p l o s i v e s   at  the  a m b i e n t  

t e m p e r a t u r e   a c c o r d i n g   to  any  c l a i m   h e r e i n b e f o r e   and  the  s u c -  

c e s s i v e   m i x i n g   of  the   same,  the  mix ing   of  the  i n o r g a n i c  

n i t r a t e   w i th   the  m i x t u r e s   of  a r o m a t i c   n i t r o   compounds  t a k i n g  

p l a c e   at   the  amb ien t   t e m p e r a t u r e .  

8  -   P r o c e d u r e   for   p r o d u c t i o n   of  e x p l o s i v e   c h a r g e s   as  c l a i m e d  
A 



in  Claim  7,  a c c o r d i n g   to  which  the  mix ing   is  c a r r i e d   o u t  

w i t h o u t   the  a p p l i c a t i o n   of  hea t   from  the  o u t s i d e .  
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