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Kinetics of Reaction Between Hydroxysemicarbazide and HNO,
in Perchloric Acid Solution
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Abstract: The kinetics of reaction between HNO, and hydroxysemicarbazide in perchlo-
ric acid solution was studied. The rate equation is found to be — dc¢ (HNO,)/dt =
kc(HNO,) % (HSC) ™ (H ), where k=(1.0540.05) (mol/L) *% « s ' at 1.0 °C. The
activation energy is found to be (73. 1+3. 0) kJ/mol. Effects of ¢ (HSC), ¢(H"), ionic
strength and temperature on reduction rate of HNO, were investigated. The results show that
HNO, can be rapidly reduced by HSC under usual conditions. The reaction rate can be acceler-
ated by increasing the concentration of HSC, acidity, ionic strength and reaction temperature.
The influence of CIO, on reaction rate is negligible.
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Fig. 1 Scheme of dynamic experimental methods
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Table 1 Apparent rate constant k' and rate constant k between HSC and HNO,
WE/C  ¢(H")/(mols L1 c¢(HSC)/(mol » L™ 1) c(ClO; ) /(mol « L™1) k' /s k/((mol/L) %67 « 57 1)
1.0 1 0.02 1.5 0.47 1.22
1.0 1 0. 04 1.5 0. 54 1.18
1.0 1 0. 06 1.5 0.59 1. 16
1.0 1 0.1 1.5 0.67 1.17
1.0 1 0.15 1.5 0.71 1.12
1.0 0.75 0.1 1.5 0.59 1. 16
1.0 1 0.1 1.5 0. 66 1. 15
1.0 1. 25 0.1 1.5 0.75 1. 20
1.0 1.5 0.1 1.5 0.76 1.12
1.0 1.75 0.1 1.5 0. 84 1.18
1.0 1 0.1 0.875 0. 61 1.07
1.0 1 0.1 1.125 0.68 1.19
1.0 1 0.1 1. 375 0. 65 1. 14
1.0 1 0.1 1. 625 0.62 1.09
1.0 1 0.1 1. 875 0. 64 1.11
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