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Fig.1 The heat-wait-search operation

mode of ARC
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Fdan 1 L8 AN; # & 2 8 NEIFAN, #
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mE 1R,

21 AEERSHRAEYE

Table 1 Mass of samples and measuring conditions
B RER AN NEIFAN

PRy P 0.367 0.504

HRRAE /g 6.380 6.804

EHEBEE/C 150 150

B EERYE/C min"! 0.02 0.02

T4 68 BE /T 3 3

% 1% 8¢ (6] /min 5 5
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Fig.2 The self-heat rate and heat transfer

rate vs temperature curves
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3 MIXELERE M

AN 5 NEIFAN RSB AE R 99N nE 3 A
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Table 2 Thermal decomposition characteristic

data of AN and NEIFAN

T AN NEIFAN
m/g G.367 0.504
To../TC 180.47 255.65
my. ./ C *min" ! 0.022 0.031
T,/ C 287.51 388.12
AT /T 107.04 132.47
m_../C "min ! 0.16 0.641
O, /min 1252.9 43.18
Tm,s”TC 273.59 267.65
P, /MPa 2.687 3.855
(R0 82 180.47~219.55 255.65~302.07

BEHEE/C 372.10—388.12

E: m—HRAR; AT, —8HEBA; T, —RKXEAER
BERE; P, —BKKRNER

223.38~1287.51

N3 HOEIEN AN 5 NEIFAN i 9 BISESY

Table 3 Thermal decomposition characteristic
data of AN and NEIFAN samples modifier

by thermal inert factor ¢

B da 44 BR AN NEIFAN
¢ 5.875 4.550
m/g 0.367 0.504
Ty/C 180.47 255.65
my/C *min~! ¢.129 0.141
T, /C 809.33 858.39
AT /T 628.86 602 .74
6,,,0 /min 213.26 9.49

H: m—BEGER: nc—BEEOMBBARE;, T—8EF
EHBAIMEBE;, AT —RBREERNAHRBT. 6, — B IE J& # B
KB 7 3 B M 64 &t )

ME 3, 45, ANZEWNRKEGETLRET
PRI, 58— B FE 180.47~219.55 C, &
KB 223.38~287.51 C, AR K
AN TREIRA T OB EFHME. B, 7E 180.47
~219.55 THy, BHAEELE 0.019~0.042 T -

min "' Bl W AE 4k, & 223.38 ~287.51 C A,

B EBETAREE R 0.013~0.209 C *min~!, i
HE AN BB PR ER A RGTR., £8
— KRBT B, TEBRE N 218.57 CHE M KB
FHER (m,,) 50.042 C ‘min" ', RIVE% 5
BEE (T,,) #219.55C, BRERESH (p.)
7 0.494 MPa; TZE8 WM BR B T+ s R e o
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W, MBERER 273.59 CH, HEBEKEAE
F#0.16 C-min"!, RERABZRNZHT M
(XATHER R MY BN, ERNAREBRERF
S, RMAREBRFBREN 287.51 C, mKXR
R E R 2.687 MPas

%4 ANZE NEIFANEHERBEWEFIINEGR

Table 4 Calculated results of kinetic parameters
of sample for AN and NEIFAN

=T E, A
AN 98.228 3.5%x107
NEIFAN 445.90 2.75x 10%
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Fig.3 Time-temperature-pressure curves
of AN and NEIFAN
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Fig.4 Temperature-temperature rate curve of AN
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Fig.5 Temperature-temperature rate
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(M mEsEEB /D) o
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T, XtiZ¥ T NEIFAN tt AN B HIiF %
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Fhg S, FRNTIRARER, BRORE
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Thermal Stability Evaluation of Non-explosive and
Irrestorable Fertilizer-grade Ammonium Nitrate

Wang Xuguang', Shen Lijin!’?
(1. Beijing General Research Institute of Mining and Metallurgy, Beijing 100044, China ;
2. University of Science and Technology Beijing , Beijing 100083, China)

[Abstract] A new method using accelerating rate calorimeter (ARC) was introduced in this paper to evaluate the
thermal stability of energetic materials. By the method, the adiabatic decompositions of ammonium nitrate (AN) and
non-explosive and irrestorable fertilizer-grade ammonium nitrate (NEIFAN) were investigated. The curves of thermal
decomposition temperature and pressure versus time, self-heating rate and pressure versus temperature were obtained.
The kinetic parameters such as apparent activation energy and pre-exponential factor were calculated. The effects of
thermal inertia factor on the results of measurement of the adiabatic ARC are discussed. It was indicated that NEIFAN
has better thermal stability and safety. At the same time, it can be shown that the elimination of NEIFAN explosive
characteristic is due to the improvement on its thermal stability.

[ Key words| fertilizer-grade ammonium nitrate; non-explosivity; irrestorability ; accelerating rate calorimeter;
thermal stab;



