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We previously reported a pilot-scale demonstration of a novel zero-discharge
activated process (S-TE PROCESS®) in a petrochemical wastewater treatment plant. In
this paper, we describe operational results of its full-scale facility (50kg-DS/d
capacity) in a sewage treatment plant. The facility has been operated without
generating excess sludge for four months, whose operation is still going on. Effluent
BOD and SS were each less than 20mg/L. Efficiency of T-N removal (79 %) was
comparable with that in the year 1997. Therefore, the process is useful not only for
industrial wastewater treatment but also for sewage treatment.
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Table 1 Specification of the components in the S-TE PROCESS¥

Item Specification

Screen Bar Screen (Pitch 5mm)
Aeration tank
Mechanical aerator
Clarifier

Thickener

Sludge strage tank
Heat exchanger
S-TE reactor
Boiler

6.6m*X3mP

4m¥X4m*X4mP (50 m?)
Spiral type (2m?)
1.5m?’X5m" (7m?)

Oxidation ditch, 4.2m*X3m® (400 m?®)
mechanical surface aerator with a horizontal-axis rotor

Screw pressing thickener with stainless steel screen, Pitch 5 mm, 1-3m?%h

Oil boiler, 100 kg/h, 53900 kcal/h
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Before RUN1 RUN 2 RUN 3
Date Year 1997 6/23-10/6 10/7-11/16 11/17-99/2/5
Qs/Qw (—) 0 1 2 3
% of the sludge decomposed (%) 0 33 66 100
MLSS (mg/L) 2760 (Average) 2000 3000 3000
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Table 3 Mass balance of SS
Before RUN1 RUN 2 RUN 3
o - (’95-97) (6/23-10/6) | (10/7-11/16) | (11/17-2/5)
(D Operating period (d) 1095 105 41 81
@ Influent rate (m*/d) 293 260 234
@ Influent SS conc. {(mg/L) 125 159 172
@ Influent SS (kg-DS/d} =@x@/1000 37.8 36.6 41.3 40.2
(® MLSS conc. in A-tank (mg/L) Start: 3000 1700 1700 2900
End: 2500 1700 2900 3500
® Accumulated SSin A-tank (kg-DS/d) —0.5 0 11.7 3.0
=A4®/Dx400/1 000
@ Effluent SS conc. (mg/L) 6 4.9 6.1 8.0
Effluent SS (kg-DS/d)=@x®/1000 .3 1.4 1.6 1.9
® Sludge withdrawn (kg-DS/d) 3 144 3.7 0
Excess Sludge generated (kg-DS/d)=®+© 8 14.4 15.4 3.0
@ Inlet SS of S-TE reactor (kg-DS/d) 27.3 40.9 82.7
(@ Estimated amount of sludge generated (kg-DS/d)* 24.2 27.3 26.5
@ Circulating ratio (Qs/Qw)=01D/@ 1.1 1.5 3.1
Sludge decomposed (kg-DS/d)=0@—@ 9.8 11.9 23.5
@ % of sludge decomposed (% )=14/12X 100 40.5 43.6 88.7
*SS-sludge yield (=0.66) is caluculated from the data of past three years.
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