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Table 1 The rate constants of four kinds of initial reactions at

20-60 °C

kCVT/SCT
T/°C
Path1 Path2 Path3 Path4

20 1.40E-10 1.61E-16 9.59E-8 1.21E-5
25 3.44E-10 4.72E-16 1.83E-7 2.18E-5
30 8.22E-10 1.33E-15 3.43E-7 3.84E-5
35 1.90E-9 3.66E-15 6.30E-7 6.63E-5
40 4.31E9 9.68E-15 1.13E-6 1.13E-4
45 9.50E-9 2.49E-14 1.99E-6 1.88E-4
50 2.04E-8 6.21E-14 3.46E-6 3.09E-4
55 4.29E-8 1.51E-13 5.90E-6 4.99E-4
60 8.82E-8 3.57E-13 9.90E-6 7.96E-4

Note: T is the reaction temperature; k“VT/SCT s the calculated rate constant by
the canonical variational transition state theory combined with a small-

curvature tunneling correction.

i3 1 AL, 7E 20 ~ 60 °C, U AR I B
Path2 % I 8, S 3 fly = i S B 3K 1 1/10"" ~
1/10°, Path4 A e, o Hifth = 28 2 0 3 & 10°
~10""fi, ifii Path3 J 7 i 52 52 Path1 e 2 4~ it
Peo FTHR PREE, WG T PUBRE B SOV £E B
Bk 5 1 B2 X i) pAY F) ok 3 B = Sk k1

kiVT*T=0.5028 T*""exp(-13739.5526/T)  (6)
ky'PT=0.7853 T exp(-16427.3294/T)  (7)
kiTPT=3.1021 T "?exp(-10343.9842/T)  (8)
kT =8899.0164 T*'**?exp(-9513.6488/T) (9)
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Decomposition Mechanism of Nitroglycerin During Storage
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Abstract: To analye the decomposition mechanism of nitroglycerin ( NG ) during storage in detail, the change in the
concentrations of three kinds of gases, including CO, NO, NO, released by NG decomposition at 55 °C and 60 °C was monitored
by thermal decomposition experiment. The rate constants of four kinds of initial reactions including the hemolytic cleavage reaction
of O—NO, group, HONO elimination reaction, hydrogen abstraction reaction at a-position and hydrogen abstraction reaction at
B-position at 20-60 °C were calculated by the density functional theory and canonical variational transition state theory. Results
show that 90 days and 70 days respectively are two important time points at 55 °C and 60 °C. With increasing the decomposition
time gradually, the concentrations of CO and NO increase, but the concentration of NO, increases first and then decreases. At
20-60 °C, the rate constant of autocatalytic reaction of hydrogen abstraction at g-position is the fastest, which is 10*=10"" times
greater than those of the other three kinds of reactions and the rate of HONO elimination reaction is smallest which is 1/10'"" -
1/10° times of the rate constants of the other three kinds of reactions. The rate of hydrogen abstraction reaction at a-position is
about two orders of magnitude more than the rate of the hemolytic cleavage reaction of O—NO, group. On basis of the double
attribute of NO, molecules as the decomposition reaction product and the reactants of catalytic reaction, taking NO, gas
concentration reaching the highest point in time as benchmark, the process of NG decomposition during storage can be divided
into two stages. The hemolytic cleavage of O—NO, is the main reaction channels of the first stage, and the rates of autocatalytic
reaction of hydrogen abstraction at « =position and g-position increase with the NO, concentration increasing. The autocatalytic
reaction of hydrogen abstraction at g-position is main reaction channel of the second stage. The autocatalytic reaction of hydrogen
abstraction at a-position is secondary reaction channel of the second stage. HONO elimination reaction has minimum effects to
NG decomposition throughout the entire process.
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