= 7k shiA e Z U - Bk AL T

Treatment of Industrial Wastewater by High Temperature and High Pressure Water Oxidation
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ABSTRACT
A high temperature and high pressure water oxidation process for trestment of industrial wastewater

has been developed. The process can decompose industrial wastewater at 400 - 500 °C and 9 - 10 MPa
in 30 - 60 s with a catalyst. The combustion behavior in a pilot plant reactor is observed with
thermocouples at 15 measurement points. The temperature distribution in the pilot plant reactor become

constant with atwo-fluid nozzle.
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Fig. 1 Phase diagram of water.
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1: Wastewater tank

: Slurry pump

: Stop valve

: Oxadant tank

Syringe pump
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: Reactor
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Fig. 2 Experimental apparatus for high temperature and
high pressure water oxidation.
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Fig. 3 Photograph of pilot plant for high temperature and
high pressure water oxidation (Kimura Chemical
Plant Co., Ltd.).
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Fig. 4 Detail of thereactor for high temperature and high
pressure water oxidation.
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Fig.5 Detail of the two-fluid nozzle for high
temperature and high pressure water oxidation.
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Fig. 6 Elemental ratio of solid content in an industrial
wastewater (wt%).
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Fig. 7 Photograph of before/after treated industrial
wastewater by high temperature and high pressure
water oxidation process (400 °C, 10 MPa, 30 s,
oxygen ratio: 1.5, Cat.: MnQOy).
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Fig. 8 Variability of residual TOC concentration in
effluent during high temperature and high
pressure water oxidation process.
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Fig. 9 Variahility of ion concentration in effluent.
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Fig. 10 Variability of meta element concentration in
effluent.
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Fig. 11 Temperature distribution in the reactor during
high temperature and high pressure water
oxidation (9 MPa, residence time: 30 - 60 sec, 10
kg/h MeOH ag., oxygen ratio: 1.5).

Table1l Initial MeOH concentration and its high
temperature and high pressure water oxidation
treatment results with/without two-fluid nozzle.

Nozzle Two-fluid nozzle None

Ini. MeOH Conc. 8wit% | 12wt% | 16wt% | 8wi%

Preheating Tmep. 301°C | 296°C | 193°C | 304°C
Residual TOC Conc. | 28 mg/L | 22 mg/L | 30 mg/L | 500 mg/L
Decompositionrate | 99.91% | 99.95% | 99.95% | 98.33 %
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Fig. 12 Variahilities of temperature in the reactor and
residual TOC concentration during high
temperature and high pressure water oxidation
with two-fluid nozzle (9 MPa, residence time: 60
sec, MeOH ag.: 8 wit%, 10 kg/h, oxygenratio: 1.5).
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