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Abstract— Destruction behaviors of n-nitrosodiethylamine, benzidine, and diethylaniline were studied by the investi-
gation of destruction rates and products in supercritical water(SCW) with and without oxygen. The experimental conditions
included a temperature range from 380 °C to 500 °C and a SCW density of 0.25 g'mL. A batch reactor system was used
for the experiments. The important characteristics of the destruction behaviors can be summarized as follows. First, the de-
struction of n-nitrosodiethylamine exhibited fast kinetics via thermohydrolysis as well as oxidation. Such observation of
the fast kinetics may be generally applicable to the nitrogen-containing compounds of no aromatic ring structure. Further-
more, the fast thermohydrolysis kinetics should separately be investigated and may be taken advantage of for the efficient
destruction of these compounds. Second, the slow destruction kinetics of benzidine as compared to those of n-ni-
trosodiethylamine indicates that the nitrogen-contining aromatic compounds are more resistant in SCW conditions as com-
pared to chlorinated organic compounds. Third, the very fast destruction kinetics of diethylaniline indicated that when an
additional substitute such as an alkyl group is present in the nitrogen containing aromatics. the overall destruction kinetics
of the compound primarily depends on the refractiveness of the substituted group. Fourth, benzene ring has a fundamental
impact on the completeness of the destruction of these compounds in SCW.
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Fig. 1. Supercritical water oxidation batch reactor system.
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Table 1. Quality control criteria

QC limit

Every 10 samples =+15% of initial standards

Method Frequency

Calibration check

Reference standards Each day samples +10% of the truc value
are analyzed

Field blanks Each day samples Target compounds <2 % of

are analyzed

Duplicate injections Every 10 samples +10% of RPD

minimum sample analyzed

RPD: Relative Percent Difference
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Fig. 3. Destruction of n-nitrosodiethylamine in near-critical water
oxidation conditions.
(C,=4000 mg/L.. O,=200 % of stoichiometric demand)
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