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Abstract: In this paper, the half-reaction time of the reaction between hydrazine and its
derivatives with nitrous acid is measured using spectrophotometry and stopped-flow injection
device. Using Gaussian09 and HyperChem, hydrazine and its derivatives have been structur-
ally optimized and some quantization parameters are calculated. Combining the half-reaction
time and the quantization parameters, and using statistical regression analysis, QSAR model
of the reaction between hydrazine and its derivatives with nitrous acid is established. The
results show that total energy of molecules is the most important influencing factor in the
reaction, and the half-reaction time increases with total energy of the molecule except for
allyl hydrazine, the reaction rate decreases with the increase of total energy of the molecule.
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Fig. 1 Schematic diagram of stopped-flow injection device
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Fig. 2 Hydrazine and its derivatives’ structures
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Table 2 Quantization parameters of hydrazine and its derivatives

A E/a. u. n/D Enomo/a. u. ELumo/a. u. AE/a. u. lg P
Wt —111.919 2.585 —0.255 0. 049 0. 304 —0.68
P —151. 235 0.292 —0.205 0. 044 0.249 —0.46
Z 5L —190. 564 0. 252 —0.205 0. 045 0. 250 —0.12
L SE —229. 896 2. 697 —0. 237 0. 040 0.276 0.29
AT 3 —269. 222 2.520 —0.235 0. 034 0. 269 0. 37
1 B 35 —387.193 0. 304 —0. 204 0. 043 0.248 1.93
I T 5 JE —228. 652 0.563 —0. 208 0. 004 0.212 0.28
M —343.037 3.759 —0.207 —0.009 0.198 1. 36
B Eu/(keal « mol™1) A% A G R M,
Wt —21.75 182. 76 134.95 156. 81 10. 57 32. 05
FH 3L ok —13.68 240. 78 143.57 191. 94 14.28 46. 07
Z 5 ik —10.75 296. 57 143.52 224.08 19.03 60. 10
S 79 3 —6.85 344.75 141. 93 250. 30 23. 45 74.13
AT 3 —5.06 386. 39 132.70 265. 86 28. 08 88. 15
i B 3 —2.47 567. 22 143.59 374.92 41. 96 130. 2
P TR 5 WE —12.79 334, 94 257. 44 248.12 23. 44 72.11
P —13.32 406. 78 284. 98 282. 43 35. 84 108.1
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Table 4 Pearson correlation between half-reaction time and other variables
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Fig. 6 Residual analysis plot of model 3
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