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Fig. 1 Schematic diagram of the SCWO system
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Fig.3 HPLC spectra of DNT disposed

with transpiring wall reactor
1—gas-liquid separator, 2—process cooler, 3—Iliquid regulator,

4—reactor, 5—off-salt valve, 6—pressure regulator,
7—oxygen tank, 8—high-pressure nitrogen, F1 BIEFR/KkHPEL DNT B COD B =

9—high-pressure pump, 10—intake regulator, 11—off-gas valve Table 1 The removal efficiency of COD on DNT in supercritical water
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Fig.4 The comparison between experimental and

COD removal efficiency

calculated result of COD removal efficiency
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Kinetics and Influence Factors of Dinitrotoluene Wastewater

Oxidation in Supercritical Water

ZHAO Bao-guo', LIU Yu-cun', GENG Peng-yin*, LUO Wen-hao'
(1. Chemical Industry and Ecology Institute, North University of China, Taiyuan 030051, China;
2. The Environmental Protection Technology LTD of Gaoqing in Hebei Provience, Shijiazhuang 050000, China)

Abstract: The dinitrotoluene ( DNT) wastewater treatment was investigated in a semi-continuous supercritical water oxidation system
with the temperatures from 425 °C to 570 “C and the resident time from 0 s to 60 s at 24 MPa and 300% excess oxygen. Results
show that increasing temperature and resident time can increase the DNT and chemical oxygen demand (COD) removal efficiencies.

Treatment for approximately 20 s at a pressure of 24 MPa, temperature of 550 °C and oxygen excess of 300% , results in destruction

s

efficiencies of over 98.89% for DNT and 98.99% for COD. The DNT and COD removal efficiencies are strongly dependent on
temperature and resident time during 425 - 550 °C and 0 =20 s. Under the treatment condition of 425 - 550 °C , 24 MPa and 300%

excess oxygen, the reaction order respect to DNT is 3. 630, the activation energy is 24. 19 kJ » mol ™', and the Arrhenius

)

pre-exponential factor is 7.109 x 10° s ™",

Key words: physical chemistry; dinitrotoluene ( DNT) ; supercritical water; explosive; kinetics; wastewater treatment



