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Thermal Safety of Fluoroelastomer Coated TANPyO

HE Zhiwei, GE Yugiang, MENG Tao, WANG Yangwen, ZHU Wenyu, LI Yuanyuan
School of Chemical Engineering, Anhui University of Science and Technology ( Anhui Huainan, 232001 )

[ABSTRACT] In order to study the thermal safety of polyamino-polynitropyridine oxynitride compounds coated by
fluoroelastomer, 2,4 ,6-triamino-3 ,5-dinitropyridine 1-oxide ( TANPyO) coated by fluoroelastomer ( Fy;,, ) was prepared by
solution-suspension-distillation method. TANPyO/F,;;; molding powder was obtained. Scanning electron microscopy
(SEM) and X-ray diffraction (XRD) were used to characterize and compare the TANPyO before and after the coating.
Thermogravimetric and diffe-rential scanning calorimetry (TG-DSC) analyzer was used to study the thermal decomposition
behavior of TANPyO/F,;,,. Ozawa method, Kissinger method and other methods were used to calculate the thermal decom-
position kinetic parameters of TANPyO/F,,,,. Then, the data of self-heating fire temperature T, , accelerated decomposi-
tion temperature T, and thermal explosion critical temperature T, were solved. And the demurrage time of spherical
TANPyO coated by F,;,, with a radius of 1 m was calculated under different supercritical ambient temperatures. Test and

,» of TANPyO
coated by F,;,, are 575.54 K, 566.07 K and 614.03 K, respectively. TANPyO/F,;;, has high thermal safety and good heat

calculation results show that, as a typical polyamino-polynitropyridine nitroxide compound, 7,., T, and T,

resistance.
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Tab.1 TG test results of TANPYO/F,;
K
N B/(K+-min™")
5 10 15 20
0.3 597.96 604. 94 609. 56 611.28
0.4 603.36 610.32 615.02 617.56
0.5 608. 17 614.43 619.87 621.37
0.6 612.78 619.32 624.78 626. 46
0.7 615.12 621.25 627.15 628. 85
0.8 617.28 623.54 629.75 631.39
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Tab.2 DSC test results of TANPyO/F,,,,
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5 10 15 20
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Tab.3  Activation energy calculated by Ozawa

equation and Kissinger equation

« E,/ (k] -mol™)  E/(kJ-mol™")
0.3 290.72
0.4 283.50
0.5 298.09 288.54
0.6 293.98
0.7 292.87
0.8 285.65
SEHE 290. 81
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Tab.4 Kinetic parameters of TANPyO/F,;,, during

exothermic decomposition process
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(K-[Zin’I) ~A (kJ -Enfolfl) lg 4 ’
(6) 272.67 18.98  0.992
5 (7) 275.79 20.03  0.997
(8) 270.73 20.85  0.998
(6) 286. 48 20.16  0.992
10 (7) 288.08 21.07  0.997
(8) 285.77 22.51  0.998
(6) 273.52 19.07  0.99%4
15 (7) 271.64 19.84  0.995
(8) 271.56 20.92  0.998
(6) 279.93 19.57  0.993
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(8) 277.91 21.55  0.998
FHIE 278.15 20.43
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Tab.5 Delay period of TANPyO/F,;,, at different

supercritical ambient temperatures

T./K t./s
658.021 0.1
640.963 0.2
632.383 0.3
627.231 0.4
623.897 0.5
621.624 0.6
620.028 0.7
618. 869 0.8
617.989 0.9
617.326 1.0
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