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Study on improvement of effluent
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S-TE PROCESS decomposes the excess activated sludge generated from municipal
and industrial wastewater treatment. The process is very simple, maintained easily
and consume low operating cost. However the effluent TOC becomes higher
(1.1~1.4 times) compared with that of a conventional activated sludge process. It is
caused by increasing of TOC loading to the aeration tank due to the circulation
TOC of solubilized sludge from S-TE reactor.

In this study we propose some methods to improve the effluent TOC from S-TE
PROCESS. The remarkable improvement was obtained by increasing MLSS in the
aeration tank and installing another aeration tank behind the S-TE reactor.
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Fig. 1 Schematic flow and sludge material balance of S-TE PROCESS
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Table 1 Performance of field test with S-TE PROCESS

Cnventional activated sludge process S-TE PROCESS

Operating condition

BOD loading rate (kg/m*/d) 0.8 0.8

MLSS concentration mg/L) 3000 3000

HRT (d) 2 2

Temperature of S-TE reactor (C) - 65

HRT of S-TE reactor (d) - 1
Treated water qualities

S-BOD (mg/L) 6 <5

S-TOC (mg/L) 384 52.9

SS (mg/L) 21.9 29.2
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Table 2 Specification of lab-scale test equipment of S-TE PROCESS

Feed pump 20L/d Diaphragm pump
Aeration tank 40L Polyvinylchlorode
Settling tank 10L Polyvinylchlorode
Excess sludge drawing pump 1L/d Diaphragm pump
Circulation pump 3L/d Diaphragm pump
S-TE reactor 3L 5L Jar-fermentor
Post aeration tank 3L Polyvinylchlorode
Air supply Air compressor |
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Table 3 Method for improvement on treated water quality from S-TE PROCESS

Run. 1 Run. 2 Run. 3 Run. 4
Conventional i Conventional | High MLSS ' Post aeration
activated sludge process | S-TE PROCESS | S-TE PROCESS i S-TE PROCESS

Schematic process flow

:40L Aeration tank @ :10L Settling tank 2L S-TE reactor :2L Post aeration tank
Operating conditions

BOD loading rate (kg/m®/d) 0.8 0.8 0.8 08

MLSS concentration (mg/L) 3000 3000 4500 3000

HRT (d) 2 i 2 2 3 2 s

Temperature of S-TE reactor “
() - i 6 6 65

HRT of S-TE reactor (d) - 1 g 1 i 1

HRT of post aeration tank (d) - - - 1

Treated water qualities : ;

S-BOD (mg/L) (5 ; (5 ; (5 ; (5

S-TOC (mg/L) 41.2 5.8 | 4292 16.1

ss (mg/L) 30.1 398 413 35.2
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Table 4 Effect of wastewater components on treated water qualities from S-TE PROCESS

TOC of treated water (mg/L) (B)/(A)
Conventional activated sludge process (A) S-TE PROCESS (B)
Artificial 18 22 1.2
Chemical 35 47 1.3
Petrochemical 40 95 14
Pharmacy 40 52 1.3
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Table 5 TOC material balance
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Run. 1
Conventional
activated sludge process

. Conventional

S TE PROCESS S-TE PROCESS S-TE PROCESS

Run. 2 Run. 3 Run. 4
High MLLSS | Post aeration

Schematic process flow

‘T%?r g

3\
@ 10L Settling tank

A :40L Acration tank 2L S-TE reactor 2L Post aeratmn tank

@Influent S-TOC

(mg/L) 899 899 899 899
Feeding rate (L/d) 20 20 20 20
@Effluent S-TOC (mg/L) 41.2 55.8 42.2 474 |
@®Excess sludge S-TOC (mg/L) 38.0 56.2 41.3 45.5
@S-TE reactor S-TOC (mg/L) - : 1806 2541 1796 i
Feeding rate (L/d) 3 2.1 3 |
®Post aeration tank |
S-TOC (mg/L) 952 :
MLSS of aeration ;
tank (mg/L) 3120 3050 4 560 3100
TOC loading rate i i
with® (kg/kg/L) 0.144 0.147 | 0.099 0.145
TOC loading rate § i
with®+®@or®(kg/kg/L) 0.144 0.192 0.128 0.168
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Table 6 Activity of thermophilic and mesophilic bacteria in S-TE PROCESS

Thermophilic bacteria Mesophilic bacteria
Active Spore Active Spore
Aeration tank ND 107 108 ‘ 10*
S-TE reactor 10° 10* ND [ 10
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