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The Thermal Stability Evaluation of Anti-explosive Ammonium
Nitrate by Accelerating Rate Calorimeter
SHEN Li-jin"*, WANG Xu-guang®
(1. University of Science and Technology Beijing,Beijing 100083,Chinaj;
2. Beijing General Research Institute of Mining and Metallurgy,Beijing 100044 ,China)

Abstract:  Anti-explosive ammonium nitrate (AEAN) was prepared by adding anti-explosive additives in the
course of modeling manufacture process flowsheet of ammonium nitrate, then formulated according to an
industrial explosive formula into ammonium nitrate fuel oil (ANFO), and detonated by the No. 8 detonator.
The experimental results show that the explosive characteristic of AEAN was eliminated. The adiabatic
decompositions of AN and AEAN were investigated by an accelerating rate calorimeter (ARC). The curves of
thermal decomposition temperature and pressure versus time, self-heating rate and pressure versus temperature
for two systems were obtained. The kinetic parameters such as apparent activation energy and pre-exponential
factor were calculated. The safety of AEAN was analyzed. It was indicated that AEAN has better thermal
stability. The elimination of AEAN explosive characteristic is due to the improvement on its thermal stability.

Key words: anti-explosive ammonium nitrate; accelerating rate calorimeter; adiabatic decomposition; thermal

stability
(AN) . ; 3496~
35%, (NH,»H . AN . AN
, 2002 { Dy
AN AN AN, AN s , , s AN
. AN , AN ( )
, AN . AN
, . , AN R
, AN N s AN
>< :2003—01—10

(1973—), , o



74 27 2
. 8 . . AN
s AN( ) o (ARC)
AN Li~=sl, AN .
250
1 5
200
2,6~ 150
1.1 LEe69 P L
ARC ™~ 100t
, ARC sor
~ L 1 A X il L Il 'l L i 1 J
° ARC 00 50 150 100 200 250 300
_ t/min
- ° . 1 ARC “ _ _ ”
o Fig.1 The heat-wait-search
o operation mode of ARC
ARC o N
3 s 8 3 o , 4
o ’ o
0~500 C, 0~17 MPa, 10 g,
ARC s o
“ _ _ ”
( D, ARC ( 0.02
C/min), ARC ]
- - - 7 ’ Table 1 Mass of samples and measuring conditions
° AN AEAN
’ ’ /g 0. 367 0. 504
o /g 6. 380 6. 804
1.2 /C 150 150
AN. ; /CC +min ") 0.02 0. 02
AN(AEAN), 100~150 pm, /c 3 3
/min 5 5
1 o
9 2 AN AEAN
Table 2 Thermal decomposition characteristic date of AN and AEAN
2.1 AN AEAN
ARC m/ g 0. 367 0. 504
1 9 To./ C 180. 47 255. 65
mo./CC * min~ ') 0. 022 0. 031
’ AN T../C 287.51 388.12
2 ’ AT/ C 107. 04 132. 47
(T S M./ (C + min~ 1) 0.16 0. 641
) 0,..../min 1252. 9 43.18
180.47 C, (my,s) Tws/C 273. 59 267. 65
0.022 C/min, ARC P.../MPa 2. 687 3. 855
AN e 180.47~219.55  255.65~302. 07
2(a) 223.38~287.51 372.10~388.12
AN s 180.47~219.55 C, 223.38
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Fig. 3 Adiabatic decomposition curves of AEAN
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Arrhenius
_ E, 1
Ink = InA — R T 3
s Ink-1/T . (—E,/R) (InA)
A, 3.
3 ,AEAN 3 AN AEAN
,445. 90 kJ/mol ¢ AN Table 3 Calculated results of kinetic parameters for AN and AEAN
4.5 ) AEAN —E./R InA E./(k] emol™")  A/s!
. AN —11. 8148 8. 7693 98.228 3.5X107
AEAN . AEAN  —53.6324  97.7202 145.90  2.75%104
4
(1) AEAN AN 509 s AEAN
AN o
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