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Fig.4 (a) p-t curve of complete decomposition of PNIMMO
at a temperature of 150 °C, (b) p-t curve of PNIMMO con-
verted to standard condition (25 °C)
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Table 1
rates of decomposition under 100~120 °C

Time for PNIMMO to reach different conversion

time / min
o/ %

100 °C 105 °C 110 °C 115 °C 120 °C
0.1 1700 967 533 290 125
0.2 3651 1833 911 476 252
0.3 5236 2597 1167 673 386
0.4 6609 3276 1459 854 525
0.5 7889 3974 1695 1013 653

Note: «a isaging depth.
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Table 2

version rates

Dynamic parameters of PNIMMO at different con-

a/% E, /k)-mol™ IgA R
0.1 156.42 16.86 0.995
0.5 156.05 16.03 0.994

Note: E is activation energy, A is pre exponential factor, R is linear coeffi-

cient.
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Table 3 Mechanism functions and reaction rate constants of
PNIMMO at 100-120 °C

T/°C model no model name k/s™! G(a)
100 28 reaction order, n=1/4 2.69x107° 1-(1-a)"*
105 28 reaction order, n=1/4 5.57x10° 1-(1-a)"*
110 28 reaction order, n=1/4 1.44x107°% 1-(1-a)"*
115 28 reaction order, n=1/4 2.28x107°% 1-(1-a)"*
120 28 reaction order, n=1/4 3.13x10°% 1-(1-a)"*
-17.0 N
@ -, @ testing data
-17.57 Tm - - - fitting curve
-18.0- IR
= -18.51
-19.0 LR
-19.51 .
" ]
-20.0

0.00255 0.00258 0.00261 0.00264 0.00267 0.00270
T K
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Fig.6 Plot of Ink vs T™" of PNIMMO
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Fig.7 Plots of Igt; vs T of PNIMMO
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Fig.9 FTIR images of PNIMMO at different aging depths
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Initial Thermal Aging Behavior of PNIMMO Studied by Isothermal Gasometric Method

GONG Xue-ling', GUAN lJian', LIU Hong-ni’, MO Hong-chang®, ZHANG Qing-yuan', PENG Ru-fang', JIN Bo'
(1. State Key Laboratory of Environmentall- Friendly Energy Materials, Southwest University of Science and Technology, Mianyang 621010, China; 2. Xi'an
Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: The initial isothermal aging behavior of poly (3-nitratomethyl-3-methyloxetane) (PNIMMO) was studied. The aging ki-
netic parameters and thermal aging mechanism of PNIMMO at 100-120 °C were investigated using an isothermal gas measuring
device. The storage life of PNIMMO was determined by the Berthelot equation. The results indicate that the activation energy
(E,) is 156.42 kJ-mol™ and the logarithm of the pre-exponential factor (IgA) is 16.86 s™' when the aging depth of PNIMMO
reaches 0.1%. Conversely, at an aging depth of 0.5%, E, is measured at 156.05 kJ-mol™ and IgA at 16.03 s™', as derived from
the Arrhenius equation. According to the mode matching method, the thermal aging of PNIMMO at 100—120 °C conforms to the
mechanism function No.28, that is, the reaction order n=1/4, E,=154.33 kJ-mol™". Using an aging depth of 0.1% as the evalua-
tion criterion, PNIMMO can be stored at room temperature for 51.6 years. During the initial phase of thermal decomposition,
the side chain —O—NO, bond undergoes cleavage followed by hydrogenation, subsequently leading to gradual degradation of
the main chain into stable polyaromatic compounds.

Key words: poly(3-nitrilomethyl-3-methyloxetane) ;isothermal thermal aging;kinetics;storage life
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Using an isothermal gas metering device to accelerate the aging process of poly (3-nitrate methyl-3-methyloxetane) (PNIMMO)

under isothermal conditions has significant advantages, including large sample, low experimental temperature and early aging.

The curves of aging pressure of PNIMMO were monitored at different temperatures. Its kinetic parameters under isothermal

conditions were obtained through Arrhenius equation and model fitting methods.And the Berthelot equation was used to infer the

storage life of PNIMMO and estimate its lifespan. The thermal decomposition mechanism of PNIMMO was proposed by FTIR.
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