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Decomposition of Hydrazine Catalyzed by Pt in Nitric Acid System
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Abstract: The effects of the initial concentration of hydrazine, the concentration of nitric
acid, the amount of catalyst (S/V), the temperature and the § irradiation on the decomposi-
tion rate of hydrazine catalyzed by Pt were studied. The results show that the decomposition
rate of hydrazine increases with the increase of initial concentration of hydrazine, the temper-
ature, the amount of Pt catalyst and the decrease of the concentration of nitric acid; the
decomposition rate of hydrazine under Pt catalyst is significantly increased with the
introduction of B irradiation. The apparent rate constant of N, H, decomposition is 19. 3 times
higher than that of Pt alone, 1. 35 times higher than that of 8 alone, and the decomposition
rate depends on the irradiation position of 8. The kinetic rate equation of hydrazine decompo-
sition in Pt-catalyzed nitric acid system is described as follows: —dc(N,HI)/di=
k(N H e "* (HNQO;) , and at the temperature of 296 K, the rate constant(k) is (5. 90=+
0.35)X10 * mol/(L « min), and the activation energy(E,) is (333.3%2.9) J/mol.
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Fig.1 First-order fit curves of N, H decomposition

at different initial concentrations of N, H;
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Fig. 2 First-order fit curves of N, H;" decomposition

at different initial concentrations of HNO;
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Fig.3 Fitting curve of rate constant as function
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Table 1 Rate constants k and k' of Pt-catalyzed reaction
T/K SV !/Cem? * mL ") ¢¢(NyH; )/(mol+ L") ¢, (HNO;3;)/(mol « L™ 1) 1044’ /min~—! 10°%k/(mol « L1 « min~ 1)
296 0.63 0.020 0. 020 5.58 6.07
296 0.63 0. 025 0.020 6.92 6.02
296 0.63 0.035 0. 020 8. 88 5.55
296 0.63 0. 040 0.020 11. 40 6. 20
296 0.63 0. 055 0.020 17. 90 7.08
296 0.63 0.020 0.010 6.92 5.74
296 0.63 0. 020 0.020 5. 50 5.98
296 0.63 0.020 0. 030 4.63 5.90
296 0.63 0.020 0. 040 4.05 5.76
296 0.63 0. 020 0. 050 3. 69 5.74
296 0.42 0.020 0. 020 3. 65 3.97
296 0.49 0.020 0.020 4.32 4.70
296 0.56 0.020 0.020 4. 69 5.10
296 0.63 0.020 0.020 5.57 6.06
296 0.91 0. 020 0.020 7.92 8.61
286 0.63 0.020 0.020 1. 19 1. 29
291 0.63 0.020 0.020 3.05 3.31
301 0.63 0.020 0.020 6. 26 6. 80
306 0.63 0. 020 0.020 7.53 8. 19
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