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ABSTRACT

In this study, the possibility and the optimal conditions for treating slurry type piggery wastewater using supercritical
water oxidation were tested in the laboratory. The results could be summarized as follows; The slurry type piggery
wastewater, which was diluted 50 times, was treated most effectively at the pressure of 300 bar, the temperature of
550°C and the residence time of 10 minutes. The air saturated water was injected, as an oxidizing agent, and the removal
efficiencies of CODg,, T-N, NH,*-N and T-Pattheoptimal conditions were 92, 40, 59 and 100%, respectively. Therefore,
analte rnativemea suremu stbetaken to improve theremo valefficiency of the nitrogen compounds.
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Table 1. Characteristics of slurry type piggery wastewater used for this experiment.

N Spring Summer Fall Winter
pH (- 7.2~7.6 6.5~8.0 7.1~7.9 6.8~8.0
MC (%) 84~99 89~99 84~92 83~98
SS (mg/L) 7,380~541,210 7,100~103,120 89,410~156,000 21,330~176,000
CODy, (mg/L) 8,120~41,700 6,470~25,000 5,800~7,690 3,600~21,600
CODg, (mg/L) 21,330~81,470 11,000~77,500 23,000~44,000 10,000~41,330
T-N (mg/L) 2,720~7,480 2,230~7,190 3,780~9,550 1,300~4,090
NH,*-N (mg/L) 2,630~5,630 1,110~2,220 2,130~4,400 1,250~3,548
T-P (mg/L) 793~1,285 478~1,037 367~744 162~592

ND : Not Detected, MC : Moisture Content
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Fig. 1. Schematic of SCWO system used for experiment.

Table 2. Specification of SCWO system used in this study.

Name Specification Range

Reactor
Metering Pump

Material Low Temp. : SUS316

I1-Shin Engineering, Inc.
11-Shin Engineering, Inc., Model ISA-MMP

High Temp. : HC-276 & INC 625

100 mL at 600°C & 414 bar
0.005~0.02 L/min at 500 bar

20,000 psi (1,379 bar)

Temperature Controller & Indicator Autonics Co., Ltd., Model TZ4ST-14S -

Pressure Indicator
Recorder

Flow meter
Pressure Transducer
Metering Valve HIP
Back Pressure Regulator (BPR)
Pressure Gauge Hisco Inc.
Safty valve

Thermocouple K-type

Konics Co., Ltd., Model KN-2200
Fusi Electric Co., Ltd., Model INP-TN2PHCVb-E -

Korea Flow Meter Ind. Co., Ltd., Model PA-40, PA-20 10~250 mL/min
Valcom Co., Ltd., Model VPRQ-A3-500k-4c

Tescom Co., Ltd., Model 26-1721-24

Oseco Co., Ltd., Model RD-7,000

422 bar

500 bar

20,000 psi (1,379 bar)
~689 bar

0~700 bar

490 bars (22°C)
0~1,100°C
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Table 3. Experimental conditions for determining optimal operation parameter levels.

Parameters Parameter level

Pressure (bar) 150~350 250 300 300 300
Temp. (°C) 370 280~600 550 550 550
HRT (min.) 10 10 6.7~20 10 10
Flow(mL/min.) 10 10 5~15 10 10
Dilution ratio (-) 50 50 50 12.5~50 50
Air saturated distilled water (mL/min.) 0 0 0 0 0~5
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pressure at temperature of 370°C, HRT of 10 min., and
air saturated distilled water OmL/min..
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Fig. 11. Variations of COD,, in influent and effluent with air
saturated  distilled water at pressure of 300 bar,
temperature of 550°C and HRT of 10 min..
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Fig. 12. Variations of T-N in influent and effluent with air
saturated distilled water at pressure 300 bar, temperature
of 550°C and HRT of 10 min..
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temperature of 550°C and HRT of 10 min..
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