Application of S-TE PROCESS® to
Rural Sewerage Treatment Plant
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The excess sludge generated from rural sewerage treatment plants has been recycled as fertilizer. But
fertilizer will be over supply as such treatment plants increase. A full-scale demonstration test was
conducted about six months in the actual treatment plant for application of S-TE PROCESS®
(zero-discharge activated sludge process). Excess sludge was decomposed more than 80 % in four
months, and effluent BOD, COD, T-N, T-P and SS were decreased below the quality standards of

effluent. Estimation of sludge treatment cost proved this process is superior to the former system.

Key Words :
B3R % HE K Rural sewerage
® ® O H e Excess sludge
) e 1k Solubilization
S S Thermophilic bacteria
FANE FEH LT DL B0, HERZBLT, ©EL
FEFTHUBIC I WT R T 25K, HETEDR TeEEMRT ST LML <, PoRQMETESD S

FEREYEALEMERICB N TAEENTVS, Th LT D RTOREBIRZHEIEE LTHNT S

&

B OPE AR N S HE LT B RElGEE, [ FHURTIINETH S, £, B HICHSIT S8

BIC] DOFEATIAED SHEIR A ED FF| TS AP R OO Ko 521325 Y% FEE T H B M, S5t

BNTWVWS, LALENS, HENROF IR DR LHADTFHRENDS T S RRENGIRO R &

]

Vol. 47 No. 1 (2003 8) filigE 2 < Y 7 H

35



ERIEICHIINT B EEZ 5N, KEEIROAZFIH
FHEIRL DA TENZI T EIINELE EZ 5N 5,
I 5ITIE, EEE R PR T Ay BB O LI ER
D7z, HENGIEDRIPITIZIETEINETIC K 5K
DAL ET, kI X b EEEES, ThE
DFEZAME, BEEEIDKUHE T ZNZhos
HRRIZ BN TIHIED R B O & O R L 7z il
ok - BrEELT-TL 3,

WAV I BA%E U T ih e Bk 7 a2 A S-TE
PROCESSR? 13, {HiRZERFREMHICIBNTLE
PERI D2 d B RIEAAEERIC K D "l kL, BEs%
DIE > 5l TR LBt d 2 7T AThH %,
K7t ARAFrrF—raryrF4wF (0D) I
KB TFARMEY I X U RIFb S T Bk L ®
KHEOTEREE LTEEHTTH S,

KRBT, TAT 7Tt A0 34 K L fi
SO 2R L, EEHHOLHERIC THE C
5o Te A — L D15 e b 323 AR BR G 41
DNTHET S,

1. =EitHBROHE

{75 e ek B b SEAIERA R (X B P kY (X oD 3R R
EHEACLEERE (BLF, Y B E#d %) I8
T20024511 ] & D 20034 4 J] £ TOH 6 F1J) 852
LifE;

1.1 A% B &

@O #EBEIERLEX80 %HIHT 5780, if
R4 EOR, BRUEMZEClizT — 2 DL
1

@ BERRHEAK LIS MAFE T RO A

@ HMEFFEROR S IEW

Tz OB 5E
1. 2 HEKALEE e 2% o) RS

Raw Water

LB N EN 2 FAIOME & > TH DA
VKI5 A BRI T 4R 1C 540l S N T LB
ChbhB,

1. 3 EHRBBEOEE

SRR O R AEE 1S, TO—v—F %
B 1IoRT, BE1 OBFOMNICIERO KL
a0, RAMCEE LI R 2 b 1 & ORSEING
ML CH B, ARSI LTt L
Tetdh, RV PENLEAEEDEREREDL T
TWBH, LML LTIRARMICIE 1/ 2 RS
T AT TH B,

VR B AR R U A R IR A R A 5 Y
L UTHIAE N TV D78, RO P MR o
SRR S A VDI Z R %, MR 5

-S> THUTEEGRPICERS 52 70—LE->T

B B 1 SEarel i o mon
Photo 1  Test equipment

Acration Tank (No.1,2) | | Settling Tank (No.1,2) |

Treated Water
k.

FAEAA R 2 JE L 7o Y AL

>

v ¥

AL LR d6 K TVEREHEHEAR D
WM TIE>TWa, WHERD
s 2 LU ISR,

FFOWON K : 470N (20024F i
HER A 368 0)

oM oAk B 1269m¥YH

e o BRI >R

> %Ak 163 m®

AL RS 5 &R AR Stasnt

Air

A » Excess Sludge

«—— Coagulant

—P

< Thickener

Storage Tank

FA L THXRE >Rl 2ds %5
TElZ&kb, REGIROIRERZ2M

Solubilization Tank
(S-TE Reactor)

(Heat Exchanger)

A, WOEHRERED RPN

ZEBEIIE->TVWA, £z, E-o5H4 Fig. 1

1 Gl

Flow diagram of test plant

BB 0D 7 T —

36 FhEI ST 7 B

Vol. 47 No. 1 (2003 8)



W3, K0T, KEFIRT A D oDIHRDS | HkE
BRUBG LS, BERR DAL R i [ L o 4
BIID, HIROMHE T O—3LL TFTDEBY THhS,

O WEEGRO—#% 1 ZHE KU 2 ROILEAS 1
%wﬁtrLd X D5 <,

@ sBlE#WEiHRICE sy HEER ZiRmL, FS
LA&U~/AEW%T%QEA3%QWLC
i d 5.

@ I L 72ih e 25 R B i Tl s ks e D 24
ZRIALTTET S

@ %m"k?lflﬂ?m/’){ WiGie el s kA (S-TE
f) ~aERe AT, K915 0 OWFRIREE] T ]
b2k,

@ A EIG TR IE A A T AN TG RIS — 324
L ENTBITERR D EELIR T A VIR
N5

® Z0D#%, A bERZRESRE EBITE-

SMEICIRET AT EICK-T, I ks, 5

400
g 600
_§, __,"0 *
Baool ‘0
g * 4
{ o
200
ot
e
O 100 0 300 400 500 600 700

Removed BOD [kg-BOD]

2 [r# BOD &iHRAS A ROME
Fig. 2 Relationship between amount of removed BOD and
generated sludge

= 1 HieE b O R 5

Tablel Result of sludge decomposion test

i Ll aismidid -

LI N

STEWﬂMm%ﬁ%Nnxr%mz'
HIXTO R VTV Ak %%
FILEBAETWGA T Ak Lf:.,,

+

EIREC

SHEIC TR AR EIC

bkt
KT E R A

ARIGEARRIC BV T, KRR 5 34T
BEENEHRETH

7o,

EEW,

4 8 J] A~ 2002410 1 ),
BARILEY
BT — 2 BRI LT,

'm’ﬂ?ﬁﬁt%{}\{ﬁﬁm HID LD THIE
EIERE & ET B)

FLE

@175 e ok ﬂﬁi.iﬁ.@x] ﬁ\ & L'CL\

, A
?’&I{ﬁ%ﬂliﬂﬂ%’d‘% Z
. FEAERRERBH MG AT D 2 77 )]
W HEA LR (RIS 1)
GIeRAkin Ziids UC, FEEaik & ol
PRTA AL I HED =R E L

M (2002

o, Y AT I R RS BOD &R RGeS

N OFEEEE 21859, 7515,

ihieR /L 8d5 4k

WenRliGie s, MHEKELTHRIBLZSS BB X

G > %N TO MLSS #IE DRI DT K D

L7z (GEREABRE [RERD HiETHIN,

LB

e/ a
13094TH 5
UDNHIEL TR /(% 3 b

i
B2&bY

%w\ainBOD @Bom %t)aw

gERH LU,

2. ABRER
20024120 K& D FEhE L7z, 80 % diki

AAWE Liz4 5/

HLAT ¥
2.1 #%
(1) 753

&1l

ZD; %f:’:, . = 3 t'mﬁ-"thﬁ‘\ HJ’”HF]LPU)ﬁiﬂrﬂ ("j{J’

J/[ d—
%
Jsﬁgq_—u

_kg—DS] (LA,
T ez LI,

D &2 e TR DA

)

=2 :ﬁf—t%'i\'ﬁﬁliﬂ Bz
IO ERR S BOD H o ig ek

Bl Ak
T

L?]Fj(. WTL:IK%}\U)LT%\M E;HU’) E—i%% &(\b

A, B

K OFE BOD & 0 Wi Ul e b 3/ B O Hf

. Pre- Demonstration
Unit o
Investigation Test
Date 8/27~10/25 12/25~4/30
Operating Period Ld 60 126
Circulating Ratio [Qs/Qw] 2.0
HRT at S-TE Reactor [d] 1.5
Estimated Amount of Sludge Generated | [kg-DS/d] 109
Excess Sludge Generated [kg-DS/d] 8.7 2.0
Amount of Removed BOD [kg-BOD/d] 9.4 11.7
Ratio of Sludge Conversion 0.93 0.17
Sludge Decomposion [%] 82
VSS Removal [%] 39
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Table2 Operating cost of S-TE PROCESS®

ltemn Conventional | S-TE PROCESS®
Electricity ¥445/d
Fuel ¥775/d
Chemicals ¥340/d
Disposal expense ¥6 540/d ¥1 200/d
Total ¥6 540/d ¥2 760/d
Unit operating cost ¥600/kg-DS ¥253/kg-DS
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