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Excess activated sludge decomposition
test using the supercritical water oxidation
(SCWO) demonstration test plant
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Decomposition test of excess activated sludge generated in wastewater treatment process was held
using the supercritical water oxidation (SCWO) demonstration test plant.

The decomposition rate of TOC was over 99.9 %, where flow rate was 1.1 m*h, reaction pressure
was 23-25 MPa, and reaction temperature was 500-620 C

Based on above results, it was confirmed that continuous decomposition operation of SCWO was
realistic. And the feasibility study on this results concluded that the wastewater treatment process using
SCWO was competitive with other existing processes.
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Fig. 1 Phase diagram of water
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Table 1 Ultimate analysis of sludge
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® 2R FEBREH
Element Composition w.t.% Table 2 Test conditions

S8 45 Feed rate 1.1m%h
C 41.10 Reaction pressure 23 MPa
H 5.47 P
o 924.00 Max. temp. of reactor 580 T~620 C
N 781 Excess Oxygen feed ratio to

5%~15 %
S 0.65 stoichiometric amount 6~15%
(l:JI %g% Residence time in reactor Approx. 60 sec.

Ales, Si0. & etc. 17.93

B3R REBREGRLLEEOSHAER
Table 3 Composition of sludge and effluent

Species Feed Effluent De:a(;znp(%zt)non

COD-Cr mg/L 52500 22 99.96
COD-Mn mg/L — 0.7 —
TOC mg/L 18 450 1.0 99.99
T-N mg/L 3515 2 080 40.83
T-P mg/L 619 12 98.06
pH 6.5 6.8 -

Untreated sludge
F B 2 #FERMGRS L LK

Effluent right after treatment Effluent after settling

Photo 2 Sludge and effluent
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pCH3COOH + uO2

CmNoHnOr + qO2 ——— yN2 + mCO2 + xH20

sNH3 + tO2

F3IE SCWO IZBIT 5 SRR
Fig. 3 Simplified reaction pathways in SCWO
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Fig. 4 Reactor temp. profile in sludge decomposition
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Table 4 Decomposition results of nitrogen compound
RUNI1 RUN2 RUN3 RUN4
Method Low reaction temp. High reaction temp. C/N ratio HNO; injection
(C/N=Approx. 4) | (C/N=Approx. 4) | (C/N=Approx. 10)| (C/N=Approx. 4)
Max. reaction temp. C Approx. 510 Approx. 620 Approx. 600 Approx. 600
Feed (T-N) mg/L 2950 2730 1789 2950
Effluent (T-N) mg/L 2489 1602 280 82
Decomposition rate (%) 15.63 41.32 84.35 97.22
30 GE TR AE & it Vol. 45 No. 1 (2001,8)
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Table 5 Composition of gas phase effluent

Compound Exhaust gas
CO: vol% 83.3
0O vol % 14.2
N; vol% 24
CcO mg/L 10
SOx mg/L <01
NOx mg/L <0.1

Exhaust Need of exhaust gas treatment

Sludge
Thickening

Anaerobic
Digestion

Activated
Sludge

Dewateﬂng———[ IncinerationH Ashes ] Landfill

[SCWO]

Aeration Facilities JL

Sludge

Thickening

Activated
Sludge

%5 SCWO 7Ot A %A RAZTKME Y O —

Fig. 5 Flow Diagram of wastewater processing with SCWO

Inorganic

Need of water treatment

Decomposition rate>99.99%
No need of exhaust gas treatment
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