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Abstract:  B3LYP/aug-cc-pvDZ level of theory was applied to study the geometries, bond dissociation energies,
and energetic material properties of s-triazine derivatives in which hydrogen atoms of s-triazine have been substituted
by —CN, —NO,, —NH,, —N;, —N,H, —NHNH,, —N,H, and —N,H; groups. Compared with the parent molecules
unsubstituted, derivatives substituted by —CN and —NH, groups result in higher bond dissociation energies, whereas
the others lead to lower ones. The studies indicated that the higher formation heats of compounds substituent groups
possess, the higher ones of derivatives. The normalized formation heats of these derivatives substituted by —CN,
—N;, and —N,H are 71.9, 78.7, and 82.6 kJ, which are higher than that of triazido-s-triazine (70.2 kJ) reported. For
derivatives substituted by —N,H, —N3, —N,H3, —N,H, and —CN groups, formation heats calculated lie in the range
of 863.1-1735.2 kJ -mol ~, but derivatives substituted by —N,H and —N,H; show low dissociation energies and
relatively low stability.
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Fig.1 Optimized molecular structures of s-triazine and its 8 kinds derivatives along with their selected bond
lengths (in nm) and bond critical point charge density p(a.u.) in boldface
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H—NHNH, 117.7 112.3 109.4
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Table 3 Formation heat properties of 9 kinds of
s-triazine and its derivatives

Compd. AH(P)  AHS) AH(D) AH’ AH/N
(kJ+mol™) (kJ+-mol™) (kJ+mol™) (kJ *mol™) (kJ)
D1 273.3 1.5 273.3 30.3
D2 273.3 400.5 863.1 189.3 71.9
D3 2733 -1179 374.9 219.5 25.0
D4 273.3 -120.0 121.1 -32.2 8.1
D5 273.3 899.1 1180.0(1053)* 7.6 78.7(70.2)
D6 273.3 625. 5 974.2 75.4 64.9
D7 273.3 353.1 488.9 -137.5 23.3
D8 273.3 1417.2 1735.2 44.7 82.6
D9 273.3 929.4 1124.0 -78.7 41.6

“derived from Ref.[41]; AH(P): formation heats of parent molecules;
AH(S): formation heats of substituent molecules; AH"(D): formation
heats of derivatives; AH/N: normalized formation heats;

AH": enthalpy change of reaction
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