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Decomposition of sewage sludge by
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An application of S-TE PROCESS to municipal sewage sludge treatment has been studied in a
full-scale facility in cooperation with Japan Sewage Works Agency. S-TE reactor (5 m®) was installed
to an oxidation ditch (OD) system with the capacity of 400 m® in Sawatari Sewage Treatment Center
of Nakanojo Town. In an optimum operating condition, the amount of excess sludge from OD tank
was reduced by 80 %, and the total utility cost by 30 %. The effluent quality was slightly deteriorated
especially in winter, but both T-BOD and SS concentrations were less than 20 mg/L. The test plant is
now operated as an actual plant in the Center.
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Table 1 Specification of the components in the full-scale plant
Item Specification

Aeration tank Oxidation ditch, 4 200 mm" X 3 000 mm®, 400 m®

Aerator Mechanical surface aerator with a horizontal-axis rotor

Settling tank 6 600 mm* X 3 000 mm®

Concentrator Screw press type with stainless steel screen, 1-3 m%h

S-TE reactor 1500 mm* X3 500 mm"

Aerator of S-TE reactor Turborator (aspirating aerator)

Boiler Oil boiler, 100 kg/h, 53 000 kcal/h
® 2R ELETI > MEESEMG GEM)
Table 2 Operating conditions

RUNI1 RUN2 RUN4
RUN No. RUN3
RUNI-1 | RUNI-2 | RUN1-3 | RUN2-1 | RUN2-2 | RUN2-3 RUN4-1
. . '98.6/25 | '98.10/6 |'98.11/17 | '99.6/24 | '99.9/20 |'99/12/16 | '00.2/15 | '00.3/31 | '00.9/5
Operating period
—10/5 | —11/16 |—'99.6/23) —9/19 | —12/15 |—'00.2/14] —3/30 |—'01.3/31|—'01.3/31
Operating days 102 41 218 87 86 59 44 365 207
Influent flow rate  (m%d) 250~270
MLSS concentration 2000~
3 000~4 000
(mg/L)| 3000
Concentration of the sludge
1.5 15 15 3 6 4 - 4 4
To be treated (%)
Circulating ratio* (=) 1 2 3 4 4 4 — 3 3
HRT of S-TE reactor (d) 4.5 3 15 1.5 15 1.5 - 3 3
Sludge decomposition (%) 33 66 100 100 0 80 80
. Effect of circulating ratio | Effect of injected sludge con- Optimum
Object Control .
on sludge decomposition centration on energy saving operation

*(Injected SS to S-TE reactor)/(influent SS)
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Table 3 Performance of S-TE operation
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3. FAERBER

3.1 RRBEBENR

xf EGEE IR (RUN3) OFEREARE (K
o> SS HINER) &, FHFA SS 26.1kg-DS/d 12
xt L26.8kg-DS/d T, WA SS L) DFEREAE
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RUNI1

RUN2 RUN4

RUN No.

RUN3

RUNI1-1 |RUNI1-2 | RUN1-3 | RUN2-1 | RUN2-2 | RUN2-3 RUN4-1
290 260 237 312 260 250 247 262 249
241-488 | 237-328 | 205-284 | 244-624 | 231-450 | 213-281 | 201-309 | 189-607 | 195-607
MLSS concentration 1826 2231 3520 3406 3811 4743 3921 3563 3561

(mg/L) 1220 1550 2480 2 560 3300 4130 3430 3050 3561
—2125 | —2810 | —4680 | —4050 | —4540 | —5167 | —4890 | —4 070 | —3920

Influent flow rate (m%d)

Concentration of the sludge| 2.0 1.3 1.7 3.2 59 4.1 45 4.6
To be treated (%)10.71—4.6/09—15{04—3.0|14—4.8|33—88|3.1—556 B 25—65|28-65
Circulating ratio* () 1.0 1.4 2.9 3.6 55 49 - 2.4 2.3
HRT of S-TE reactor (d) 43 1.9 1.5 1.7 14 12 - 2.6 2.8
Sludge decomposition (%) | 43 62 72 70 77 77 0 74 79
Effect of circulating ratio | Effect of injected sludge con- Optimum
Object Control
on sludge decomposition | centration on energy saving Operation
Upper : average Lower : range
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After S-TE treatment

B B 2 ISHAEEHTR
Photo 2 Activated sludge in aeration tank

800 Il
600 [RUN2[RUN3] [RUN4]
=] : :
= 400 G
e .
= :
“ :
200 Dl
. - - o
0 L L — O L
N - - TR Vo N I S S S N T NN N =
gagQgauogaogadgagagaad
Date

HOE Kiny v 7 SVI
Fig. 6 Time course of sludge SVI in aeration tank

3. 4 EEBENDTE

TFELPERE 1C & B 15 RIRE O RAEREMEHBIR T
Do, EEWORIEY v 7 NNOERBIHRE S
nizhs, RILY ¥ 7 EMEHEIRO VSS/SS i ey
WCOTRECRE L, Zhid, BK» S 0
WomAL, WHEKS LV IEE] 2k & HRPICHEE
THLEBYWOENNT VA LIAEREEZLD,
6 MITHEROLEEOIERE L L CHlllE L7z SVI
DREHZAL R, HRBELER TG T 52 &
(2 & 0 G R ORIREME 25 L, RS
RELSEHFEINTz, TEALLIRIC L Y RIRED AR

24

TS T R

Vol. 45 No. 1 (2001,/'8)




InboliEgRsns, (BEE2)
iR EAEE 5| Z IRV 2B ROBANE D HR
72N, WEAGEERE LT & RO &M TRk L
7ol A, EIKRETE~80 % L Htk & FAEE DRk
r—%0geni,
3.5 RIEMOMET
BlRBEGEROERIC L ), BRET, iz
EYHEM, BLXOKLY v 7128 A BEHE
INZEE S BHBRESEIMER L 2555, REFRO
S BRPKIBICEDT 2720, BKEHB X OFHER
Wb 2B RAPHIBER L 25, B 7BICHEA
KEXBTHYORREEZTRT, SHIOERTE, 4+
VY —DOERFFERBEERI/NE o f2iz20, BT
WwRRA T —, BEEIAKEL->TEBY, T2
F-RRVRELINFZHTHoobIF TR W
B, WEREL D30 BEEHEEI I N, &
52, FENGROWE, W5 hhsbFH, NEE
ZEBEHTELZ L, BEery —12I3ENR
Hoffr LT & 5,
t 7 v
TR 12 £ A V5 IRIBELEANT @ OD #:i
DFAIZDWTHE L, DTFTOMRE2E7,
(1) REMOBEAIZL Y, REFBRELEE O
W%HIE T X 72,
(2) MEAKHEIZ, #A, T-BOD<15mg/L, SS<15
mg/L, CODw<20mg/l, BEKEFE>SL0 % &
BIFTH -7,

= 3 Sludge disposal
eE B Water
> B3 Chemicals
= A Kerosine
8 B Electricity
2
5

Control
7 PR

Fig. 7 Economic estimate

S-TE operation

(3) HRDLREN, BKEZENTH -7,
4) AHEH 30 %EE s 7z,

%3, AREICHCWHREE{CRMI, B,
Bty y—IZBWTERME LTHERHSA TV S,
BB, PEZETRERD L O EIREKREE
By —, HRTKEFEFBMN OGRS
DEFRE N SR D THETZREAB YV L2 L
WERCRHHBLE T,

[(&E&3#]

1) HERIEED  KEREFAE, Vol.2l, Nob, (1998),
p.360

2) EHEBIZA | BRBEEAN, Vol.28, No.8, (1999), p.1
3) BHNIEIED | TAERHERE, Vol.34, No.408, (1997),
p.76

4) HfHE . BFIT/KE, Vol2l, No.2, (1998), p.12

B& i Bt A s AR
(I$et, Skt - KEHP) 58 2 AFSEBASEH
5 5 =
TR

TEL 078 - 992 - 6525
FAX 078 -992 - 6504
E-mail s.hasegawa@pantec.co.jp

Vol. 45 No. 1 (2001,/8)

LA A S & 25




