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DSC curves of fifteen nitrosubstituted azetidines

at heating rate of 10 °C + min "'
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Table 1 Characteristic temperature of the thermal decomposition of fifteen nitrosubstituted azetidines obtained by DSC curves

PR E/
Comp. 7 5 o
. ig K 3t 7 o~ QRAE o
T.. T, T, Tpm T, T.. T.u Tv'!l T T T. Tpd2 Tin
1 129.20  133.75 140.75
2 130.10 137.25 139.40 145.50
3 112.75 126.75 133.60 143.25 162.75
4 132.50 138.25 142.25 147.25 155.55 180.25
5 140.55 148.50 156.45 168.85
6 141.00 153.25 156.65 160.65 160.65 162.35 169.05 188.00
7 73.75 77.40 146.00 159.80 169.85 203.15
8 91.75 93.40 95.25 161.75 167.35 178.75 193.85
9 168.90 185.35 191.00 203.25
10 45.00 50.50 52.75 57.25 162.50 178.75 210.35 235.50
11 155.15 157.40 167.75 179.75 214.15 232.75
12 99.25 156.25 200.75 253.00 269.25 288.50
13 180.50 201.35 208.25 214.25 270.75 299.75
14 226.5 240.45 273.85 291.10
15 254.75 259.25 283.25 301.75
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Table 2 Decomposition temperature and critical temperature of the thermal explosion of fifteen nitrosubstituted azetidines

C;mp' T,/ C E,/kJ - mol™' T,/C C;mp' T,/ C E,/k) - mol”' T,/C

0. 0.
1 111.0 134.7 120.6 9 174.2 105.8 191.1
2 109.9 107.5 122.0 10 165.0 103.3 181.6
3 106. 6 95.0 120.1 1 127.8 87.0 144.5
4 123.6 122.9 134.9 12 236. 1 167.2 249.7
5 118.4 95.6 132.7 13 238.6 182.8 251. 1
6 138.0 122. 4 150.2 14 233.7 151.2 248.7
7 139.3 140.0 149.9 15 233.7 123.1 252.4
8 148.0 139.5 159. 1

1) E, ok Ozawa 3 SRAFI FMIE AL AE s 7,00 A1 T, 5 B Zhang-Hu-Xie-Li 3% SRS B ——0 B iy e 35 0 HA08 X fs L 3
B



68 g M M 09 %
K3 BAGERTRBETEYORIBH NESHE"
Table 3 Kinetic parameters of the thermal decomposition of fifteen nitrosubstituted
Comp. - - omp. 7 -
N, B/C + min"' T./C  E/k]-mol™" log(A,/s™") N B/C + min~' T.,/C  E./kl-mol™" log(A,/s™")
1 0.9800 113.85 134.9 15.49 9 1.010 176.25 104.5 11.32
1.960 121.00 2.059 180. 10
5.131 126.35 6.912 187.80
10.39 133.75 10. 86 193.35
20.70 143.75 22.01 202.75
2 0.9691 114.45 106.3 11.53 10 1.005 174.75 100. 8 8.78
1.996 120. 15 2.047 184.75
5.292 130.15 5.130 201.00
10.62 139.40 10.43 210.35
22.17 152.25 21.16 227.75
3 0.9841 111.75 93.2 9.78 11 0.9752 134.25 84.3 7.88
2.008 119.40 2.018 142.25
5.158 130.55 5.363 156.00
10.78 143.25 10.61 167.75
21.55 153.25 20.98 186.75
4 1.00 130.55 122.3 13.01 12 1.016 244.00 166.9 13.96
2.025 137.15 2.042 252.25
5.051 148.85 5.255 266.35
10.49 155.55 10.51 275.00
20.35 164.75 21.75 285.50
5 0.9924 124.00 93.6 9.41 13 1.039 243.00 183.4 15.75
1.968 131.90 2.090 250.00
5.256 144.25 5.211 259.10
10.28 156. 65 10. 62 270.75
20. 86 167.50 21.83 280. 00
6 0.9925 144.05 121.4 12.37 14 1.019 242.00 150.0 12.31
2.016 152.50 2.372 252.05
5.133 162.25 5.181 264.50
10.53 169.05 10. 66 273.85
20.72 182.75 21.74 288.50
7 0.9955 144.50 140.0 14.71 15 0.9869 242.4 120.4 9.18
1.9355 150. 85 2.054 253.4
5.110 161.15 5.201 269.7
10.28 169. 85 10. 63 283.25
20.52 175.75 21.60 301.50
8 0.9655 152.75 139.3 14.27
1.970 159.55
4.966 169. 00
10. 05 178.75
20.54 186. 00
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Thermal Behaviour of Nitrosubstituted Azetidines

ZHANG Jiao-giang', HU Rong-zu’
(1. Department of Chemical Engineering, Northwestern Polytechnical University, Xi'an 710072, China;

2. Department of Chemistry, Northwest University, Xi'an 710069, China)

Abstract: The theraml behaviour of fifteen nitrosubstituted azetidines,3 ,3-dinitroazetidinium dinitramide

(1),3,3-dinitroazetidinium nitrate (2) ,3,3-dinitroazetidinium nitroform salt (3),3,3-dinitroazetidini-

um-3,5- dinitrobenzoate (4),3,3-dinitroazetidinium picrate (5),3,3-dinitroazetidinium-3-nitro-1,2,4-

triazol-5-onate (6) ,1,3-bis(3’,3’-dinitroazetidine group) -2 ,2-dinitropropane (7) ,1-(2',2’ 2 -trinitro-

ethyl) -3 ,3-dinitroazetidine (8), 3,3-dinitroazetidinium perchlorate (9),1-( 3',3’-dinitroazetidineyl ) -

2 ,2-dinitropropane ( 10 ) , 3, 3-dinitroazetidinium-2 , 4 , 6-trinitrobenzoate (11 ), bis (3’, 3’-dinitroazeti-
dine ) ketone (12),1-( 2',4'-dinitrophenyl) -3 ,3-dinitroazetidine (13), 1-(2',4’,6'-trinitrophenyl) -3,

3-dinitroazetidine (14 ), bis (3’,3’-dinitroazetidineyl ) oxalone (15) in static air has been studied by

means of differential scanning calorimetry. On the basis of the results obtained , the relative thermal stabil-

ity order and two relationship between the kinetic parameters,and the exathermic decomposition tempera-

ture and thermal explosion critical temperature for above-mentioned nitrosubstituted azetidines are pro-

posed.
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