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Degradation of methyl hydrazine wastewater by supercritical/super

heated near critical water oxidation
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Abstract: In order to make the hydrazine fuel wastewater reach the discharge standard , supercritical water oxidation
and superheated near critical water oxidation technologies were used to treat propellant methyl hydrazine wastewater
and the degradation effects of the two technologies were compared. With COD and NH,-N as indicators, the effects
of reaction temperature, pressure, time and peroxide coefficient on the treatment effect of methyl hydrazine were
studied through orthogonal experiment. The change processes of degradation rate of methyl hydrazine with reaction
time under different pressures were compared by means of high-performance liquid chromatography. The changes of
main physical parameters of supercritical water oxidation and superheated near critical water oxidation, as well as
the changes of free radical oxidation reaction rate from the perspective of chemical equilibrium , were discussed. The
results showed that when the temperature, the peroxide coefficient and the reaction time was 550 C, 5, and 4 min,
the treatment effects of COD and NH,~N under supercritical water oxidation(24 MPa) and superheated near critical
water oxidation(18 MPa) could reach the standard. The reaction processes of the two states were different. The su-
perheated near critical water oxidation state was mainly affected by the movement of chemical reaction equilibrium ,
and the supercritical water oxidation state was mainly affected by the efficient heat and mass transfer. The super-
heated near critical water oxidation state was more economical to treat hydrazine fuel wasterwater.
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Fig. 1 P-T diagram and property classification of water
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Fig. 2 Batch supercritical water oxidation experimental device
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Table 1  Orthogonal experiment of methyl hydrazine degradation

e WEE/ RS/ BEE COD/ o NH-N/
C MPa min ] (mg'L ) (mg-L )

1 490 18 2 3 47.6 30.4
2 490 20 4 4 24.4 36.7
3 490 24 6 5 126.0 82.0
4 520 18 4 5 15.6 10.3
5 520 20 6 3 62.0 27.6
6 520 24 2 4 212.0 84.5
7 550 18 6 4 12.0 6.1
8 550 20 2 5 4.4 13.2
9 550 24 4 3 72.0 67.0

K, 1980 752 264.0 181.6

K, 289.6 908 112.0 2484

COD

K, 884 410.0 200.0 146.0

R 67.0 111.6  50.7 34.1

K, 149.1 46.8  128.1 125.0

K, 1224 775 1140 1273

NH,-N
K, 863 2335 1157 105.5
R 20.9 62.2 4.7 7.2
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Fig. 3 Changes of COD and NH,-N at different
reaction times of two states
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Fig. 5 Variation of main physical parameters of
water with temperature
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