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Fig. 2 Plot of extraporated onset temperature (7yra) vs. bond dissociation
energy (BDE) of unstable model compounds.
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Table 1 Results of SC-DTA

m.p. | Topra Sora Qora -

Compound () ) (nVKlg) (callg) log (Tpra—25) log Qora
PETN 137 197 1138 2.24| 3.06 ky
RDX 135 211 797 2.271 2.90  ky
RDX 202 824 2.25( 2.92 i
HMX 194 270 974 2.39( 2.99 ky
m-Nitrobenzoic acid 139 339 279 2.50( 2.45 i
m-Nitroaniline 115 339 263 2,50 2.42 i
Nitrobenzene 6 412 104 2,591 202 a
o-Dinitrobenzene 118 380 1351 7”m 2.55] 2.89 hky
m-Dinitrobenzene 91 411 1224 715 2.59| 2.85 hky
m-Dinitrobenzene 92 409 681 2.58| 2.83 ky
p-Dinitrobenzene 174 405 1363 793 2.58] 2.90  hky
o-Nitrotoluene 338 317 2.50| 250 m
m-Nitrotoluene 16 361 260 253|242 m
p-Nitrotoluene 52 372 719 408 2.54| 2.61  hky
p-Nitrotoluene 52 366 392 253|260 m
2, 3-Dinitrotoluene 59 345 1245 692 2.51| 2.84  hky
2, 4-Dinitrotoluene 71 319 1072 584 2.47| 2.77  hky
2, 4-Dinitrotoluene 71 312 829 246292 m
2, 4-Dinitrotoluene 71 321 832 2.47| 2.92 ky
2, 4-Dinitrotoluene 7 321 1176 641 2.47 | 2.81 hky
2, 6-Dinitrotoluene 59 343 1247 692 2.50| 2.84  hky
3. 4-Dinitrotoluene 60 322 898 2.47(12.95 m
3, 4-Dinitrotoluene 60 328 1346 738 2.48| 2.87  hky
1, 3, 5-Trinitrobenzene 124 393 1072 2.57] 3.03  ky
1, 3, 5~Trinitrobenzene 124 395 1731 999 2.57] 3.00 hky
2, 4, 6-Trinitrobenzene 81 305 1075 2.45] 3.03  ky
2, 4, 6-Trinitrobenzene 82 300 1319 708 2.44| 2.85 hky
2, 4, 6-Trinitrobenzene 80 315 1642 890 2.46 | 2.95  hky
2, 4, 6-trinitropheno! 289 1162 2.42 | 3.07 i
HNBB 221 306 1201 647 2.45( 2.81  hky
HNBB 222 317 1649 896 2.47| 2.95  hky
HNS 320 M 1259 697 2.50| 2.84  hky
HNS 321 337 1558 861 2.50( 2.94  hky
DATB 281 331 1230 676 2.49 2.83  hky

ky:Data measured by Y. Kaneko & F. Yoshizawa!?
i : Data measured by M. Itoh®
a : Data measured by T. Ando, reference®

hky : Data measured by F. Hosoya, Y. Kaneko and F. Yoshizawa

m : Data measured by S. Morisaski, reference?
PETN : Pentaerithritol tetranitrate

RDX : Trimethylene trinitramine

HMX : Tertamethylenetetranitramine

HNBB: 2, 2', 4, 4’, 6, 6’ -Hexanitrobibenzyl
HNS: 2,2 4,4, 6,6 -Hexanitrostilbene
DATB : 1, 3-Diamino-2, 4, 6-trinitrobenzene
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Table 2 Bond dissociation energy (BDE) and Tpra of model

compounds

BDE model Tora

Bond kcal/mol compound (C)

CeHs-NO, 70.3» C:H:NO, 412
CH,-NO, 60% CH,NO, 3700
CH,0-NO 43 n-CsH,,0-NO 202
i-CsH,;0ONO 2000
CH,0-NO, 40. 4» C;Hs(ONO;) ¢ 190"
C;Hs(ONOy) 1960
t-C,H,0-OH 440 C:H;C(CH,),00H 181
(t-CH,0-), 37.40 (t-C,H,0), 162¢
(CH,CO0-), 29, 50 (CeH:C0O0), 110
(C,HAC00), 102»

a) Estimation b) ref.? ¢) T. Andoh, presonal communication
d) ref? e) refd f) ref® g) ref.®h) M. Watanabe
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Fig. 3 Plot of log Qpra vs. log (Tpra-25)for aromatic nitro-compounds.
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Syntheses of heat-resistant nitro-compounds and their estimation
of explosion (1).

Estimation for stability and detonation propagation
of nitro-compounds by SC-DTA.

by Fumio HOSOYA"* Yoshiaki KANEKO**, Fujiroku YOSHIZAWA***,
Masamitsu TAMURA®***, Shigeru MORISAKI****, Kunio ITABASHI*****
and Tadao YOSHIDA***

The nitro-compounds have been studied using sealed cell-differential thermal analysis
(SC-DTA)to determine the properties for heat-resistant explosives. The extrapolated
onset temperature (Tpra) and decomposition peak area(Spra) were determined from the
SC-DTA. The decomposition heat (Qpra) was obtained from the following equation :

Qpra=kSpTA

k=4.31x10"¢ Tpra+0.41
where £ is determined from standard materials.

The bond dissociation energy (BDE) of unstable nitro-compounds with T pta was also
studied, and it was found that aromatic nitro-compounds with high melting points are
stable. When we examined the heat stability of their structure, we validated the finding that
trinitro-benzene derivatives were stable in heat.

After thorough examination, our research validated that the fact aromatic nitro-com-
pounds with a benzene ring with two or three nitro-groups were suitable for heat-resistant
explosive.
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++*Department of Reaction Chemistry, Faculty of Engineering, The University
of Tokyo ; 7—3—1 Hongo, Bunkyoku, Tokyo 113, Japan
+++*Research Institute of Industrial Safety, Ministry of Labour ; 5—35-—1 Shiba,
Minatoku, Tokyo 108

**+**Department of Industrial Chemistry, College of Science and Technology,
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