HBER KB LR DR

Explanation of Supercritical Water Oxidation
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Shinko Pantec has contracted with Eco Waste Technologies (EWT) in the United
States to transfer SuperCritical Water Oxidation: SCWO technology. EWT built the
first commercial waste water treatment plant using SCWO in 1994 and its

technology has also been introduced to Chematur Engineering in Sweden. This

paper describes characters of supercritical water, organic waste water and sludge

treatment method using SCWO, and EWT process and activities.
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Table 1 Solubilities of several in organic salts in
supercritical water

Pressure Solubility

Temp.(TC)

Compound (MPa) (ppm)
NaCl 30.0 500 200
NaHCO:s 29.8 509 86
NaNOs 27.6 500 540
KNO; 24.8 475 275
KOH 27.7 450 331

—— > (02, Nz, H:0

— > Acid or salt [PO43-, SO42-, CI7]

Fig. 2 Conceptual diagram of supercritical water oxidation
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Table 2 Destruction of hazardous chemical compounds with SCWO

Compound Temp. (C) Time (sec.) Ci(;ncentratlon (mg;/liz g?;t;z:l?;?% )
GB 450 30 10 000 Bdl >99.999
VX 450 30 10 000 Bdl >99.999

Mustard 450 30 10 000 Bdl >99.999
PCDD 500 50 5.3*10* 3.1*10°® 99.4
PCDF 500 50 1.4*10°* 7.0%10°° 95.1

Note: Bdl: Below detection limit
PCDD: Polychlorinated dibenzo-para-dioxin
PCDF : Polychlorinated dibenzofuran
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Photo.1 Overview of Huntsman plant
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Table 3 Selected results from the May 1994 demonstration run

Parameter Contract limit

Detection limit

Alkalinity, Total as CaCOs —
Bicarbonate, Total (HCOs) —
Carbonate, Total (COs) —

COD 267
Ammonia 20
Nitrate —
pH 6-9
TDS —

10 11 400
10 13 900

—OoOooMd—
[\P) Rewn]

*All values showen in ppm except pH

FAR FEVAMNL—YaryEBETOHER T A5
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Table 4 Exhaust emissions from the May 1994
demonstration run
Parameter Test1l Test2 Test3
NOx (ppmvd) 0.8 0.1 0
CO (ppmvd) 65 92.5 61
0:(%) 8.7 11 9.38
CO: (%) 25.0 25 25
THC (ppmvd as Methane) 237 168 205
SO: (ppmvd) 0.1 0.1 0.15
NH; (ppmvd) 8.9 8 5.7
Os (ppmvd) 048 076  0.33

Moisture (%) 11.28  10.92 7.34
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Table 5 Recent pilot plant experiences of EWT

Waste stream Contaminant ~ Concentrationin feed — Destraction  Duration
Organic-laden wastewater TOC 50 000 99.9 3
Municipal sludge TOC 22 380 99.9 1
TS 66 850 71.7

Refinery sludge COD 68 949 97.1 1
TS 31715 50.5

Paper mill sludge COD 54732 99.9 2
TS 33353 57.8

Paint sludge COD >500 000 99.9 1

Mixed solvents COD 412 600 99.6 1
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