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[ ABSTRACT]

of AN at different heating rates were studied by differential scanning calorimetry (DSC). Thermodynamic and kinetic pa-

In order to study the thermal stability of Ammonium Nitrate ( AN) , thermal decomposition characteristics

rameters were calculated using thermal analysis software AKTS. Risk of thermal decomposition of AN was also evaluated by
risk matrix method. Results show that the initial exothermic temperature of AN increases from 228 °C to 250 °C with the
increase of heating rate, and the heat release is reduced from 2 340 J/g to 2 650 J/g. Activation energy of AN is calculated
to be 100 ~ 175 kJ/mol. Tj,,, temperature with the time of 24 h to reach maximum action rate of AN under adiabatic condi-

tions, is 137.2 °C. Risk matrix method was used to evaluate the classification risk of AN, and the results show that the risk

is Grade Two. For this risk level, measures were put forward to reduce the risk.
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Fig.1  DSC curves of AN at different heating rates
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Fig.2 Relationship between reaction process

and temperature

NI 2 TR, 4 RS BT R A T A OG
FHH -0.996 07, BEASHE N IS DL S g E A
M2k 2 e 3 B — B0k, R B AN 32309 7 fif
PLEEEA BF W R AN 52 THEE R A0

POt B R 3 1 25 e A AR 22, Fried-
man VEN B2 PR TER AL A —BUW 5
T, R H 5 A O, Br A Friedman 2%
AT LAAS AN ) 520z B BTG A6 B 1A 32 s 1o AL 3L
ARSI, 4 U OO 2 R G |

Friedman % i S 8l 7125 R AT 80

da

et . )
KrPoa HEACE ;1 HITE], s;A HFERTIA T, (mol/
L)"/s;E, =M LRE, J/mol; T 4 [N B K
R BEE SR H, 1/ (K - mol) 5 () Jg N HLER

1 000/ TH)ZAEfL I, WnE 3 Fizs

.0
3
.0
)
.0
3
.0
SF
.0F
SF
.0
3
.0
S
.0
3
1

da

dr
| e NS T T T
DN=—=OO\O\O0COIINRN NN

75 1.80 1.85 190 1.95 2.00 2.05 2.10
IOI(.)O/K'l

K3 AREIETHERT In(des/d) 5 1 000/T B FR
Fig.3 Relationship between In(da/dt) and
1 000/T at different heating rates

P 3 g 4 2H T SRR ] AL R A
B R — B8] T — KA ELLR, BTN Y
RERHUEFE X — 5 AR - E /R, AR RHRAE
AT LA B AL SR 19 SR T AR g, F I fE ]
LIRS E, SR CR, 2hlh R
2, K 4 Fros

1

E /(kJ-mol™)
O OO RRWW AR ANRNGNI
NONOUNONOUNONOUNOWNOWN

0 02 04 06 08 10
a
K4 EALREREEE (R AR 2
Fig.4 Curves of activation energy changing

with conversion rate
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