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“CLEAN BURNING” PROPELLANTS 

A commentary 

Jan Hansson 
Selctionen f 6 r  Detonik och Fbbrl inning 

Oskarsvligen 32, S-17276 Sundbyberg, Sweden 

1 Pesce-Rodriguez, F i f e r  and Heimerl have s tudied t h e  inf luence 
o f  some substances on t h e  formation of n i t rogen  oxides  from t h e  

combustion of propel lan ts .  They r e p o r t  t h a t  urea incorporated 
i n  s o l i d  propel lan ts  decreases  t h e  formation of  ni t rogen oxides 

and decreases  t h e  flame temperature. They assert t h a t  t h e  urea 

i s  compatible with n i t roce l lu lose-propel lan ts .  No reference  
bes ide  t h e  experimental  results reported are given f o r  t h i s  

statement of compatibi l i ty .  

a hea t ing  r a t e  of  10 OC/min, pyro lys i s  of 0.6 mg samples a t  
1000 OC and d i f f e r e n t i a l  scanning calor imetry with a heat ing 
rate of 10 OC/min. These methods under t h e  experimental condi- 
t i o n s  given, small q u a n t i t i e s ,  very f a s t  hea t ing  r a t e s ,  a r e  
inadequate f o r  compat ib i l i ty  s t u d i e s .  Reactions occurr ing  under 

s torage  condi t ions  can not  be detected.  

The experimental  methods used are gas  chromatography with 

2 Weight loss s t u d i e s  with urea and n i t r o c e l l u l o s e  showed, 
t h a t  u rea  catalyses t h e  decomposition of  n i t r o c e l l u l o s e .  Urea 
was incorporated i n  n i t r o c e l l u l o s e  with acetone so lu t ion .  Samples 
of  1 g of  d r i e d  mixtures containint: ca. 1 and 5 weight-% urea were 

heated a t  95 OC according t o  t h e  s tandardized FOA method 
t h e  weight loss was determined a t  r e g u l a r  i n t e r v a l s .  Resul t s  
are shown i n  Figure 1 .  With t h e  lower urea concentrat ion t h e r e  
i s  a s h o r t  induct ion  per iod but  t h e  higher  concentrat ion g ives  

a n  ins tan taneous ly  observable  a c c e l e r a t e d  decomposition. S imi la r  

r e s u l t s  were obtained with e.g. oxami.de. 

3 and 

It may be noted t h a t  a cont inenta l  p rope l lan t  f a c t o r y  t r i e d  

t o  manufacture a propel lan t  with urea but  t h e  batch s e l f - i g n i t e d  
during t h e  production. 

Journal of Energetic Materials Vol. 17, 105-106 (1999) 
Published in 1999 by Dowden, Brodman & Devine, Inc. 

105 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
3
:
5
3
 
1
6
 
J
a
n
u
a
r
y
 
2
0
1
1



1 

n 
n 
0 

w 

Time , hours 

FIGURE 1. Weight loss curves at 95 OC i o r  nitrocellulose with 
1.0 % urea ( A )  and 5.2 $ (B). 
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