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An Energy-saving Advanced Wastewater Treatment Verification-Test Plant including Excess Sludge
Reduction and Phosphorus Recovery being demonstrated at EXPO 2005 Aichi Japan

by Kiyomi ARAKAWA, Terunobu SUYAMA, Akira ICHIHARA, & Toshihiro TANAKA

A demonstration of an advanced wastewater treatment plant is underway at the EXPO 2005 site as the final phase of NEDO’s (New
Energy and industrial Technology Development Organization) Energy-saving Wastewater Treatment Technology Development Pro-
ject. The processes at this plant include biological treatment consisting of ozonation for sludge reduction and phosphorus removal,
advanced treatment by advanced oxidation, and advanced treatment by ozonation. The following article introduces the principles of
biological treatment process, ozonation for sludge reduction and phosphorus removal, developed by the authors, as well as the verifica-
tion-test plant.

Keywords: Sludge reduction, Ozone, Phosphorus recovery, Anaerobic-anoxic-oxidation process, Biological phosphorus removal, Biological nitro-
gen removal, Hydroxy apatite phosphate, BOD removal, Experimental facility, EXPO 2005 AICHI JAPAN
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Fig. 1 EXPO site map
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Photo 1 General view of plant
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Photo 2 Verification-test plant
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Ozonation process
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Fig. 2 Flow diagram of verification-test plant

A I
Ozone reactor:
WG IR A A S
o, iEPE RO — R R
LEd,

BUEHDA A EF
NBIFR IS~
HALET .

LB
Treated water

s
Settling tank:

IR
R THELET .

c tank®
AT IAL) —_——
AATNAEIEE
L. O R
P Activated sludge
WA S o AT )
FRAXLET O %o, Liguefaction sludge

(Organic matter)
DAL T 2%
Phosphorts recovery || © VA~ Phosphorus

reactor @ 7RSS
settling tank: DY 0=V AT F N Ammonia nitrogen
RIEODAL (0 ~TRAVRENAI || oo RS ROTMRTEAL S
W A S m Nitrate and nitrite nitrogen

s R

Intermediate

i
Organic matter

& +vv Ozone

® [#¥% Oxygen

X3 ko
Fig. 3 Theory of treatment

@F VY UCAE D B OFEF ARIZE TN LR (FRE
IBIERI90%) %ML OBEIRE LTHEAET 5,

3. MET7O-—LFIE

3-1 2#0uEIO—

EROUH 7 0 —2F 212, FEEZHFERNWICELLD
DEBESIIRT . TOEYRIT ot A1k, ) ALZHM
W, BLZw, WILEZR &Ny 71) 7 OFFFE T TBOD,
R, D AZRFMRICHRETE 205 - W% - FXke
FHLTWS, B&ME T, SHHRTO ) ALRHIH
HUFEAE T AAZZD AR BURS 572012, HRTED

INTHE#R No. 208 (2005-7)




RENGIROBNI E ) AL E ML AL A 72 O FERERER T F >~ b

AREREKR LD @ b BRFEMITEAEORE
WO—EHAEEREE LTHASINTEY, ZOF5MER
EWPICE TN DRSS, EMBREEREERTA
WCEALT B RED ST Do MM T, OFBEI D5
fig, @7 vE=THERLMBIEER, EMRESEE
2T DAL, OWEMHEHRP O ) AERMEICEI 20 A
DMWY AAHFTbN S,

k7T at 2T, Y ARG TR oA LY
AFEND, TOYAEIY AAIIGEHEHIRO — % 58
HleE UCTEDRIRIMHEN T2 2 128D ) AdBr
EENTW, B TO L ZIIRRTBERIREL T
O, HEBRAICIY AFNTRIMIHHEL T2 A
GBI E, ERIIANGE L, D ABREDA Tk
%ho £ I°T, WEHOBRAW % HRTLEM T ) AWREE
DFE\ R ETEREIGHEL, REEP o) AR LF
FIZHAP () ABBL Fufx 788 4 ) & LTl
TAHHRERAL TV,

3-2 AVULILKDFRBREILDFEE

PEk D AW LE 7 1 & 2 TIZBOD @42 T 4R
HRDPFEAT 5,

F Vv B 7GR O R A LIE, Ot
THREQEYLHTEO OO TENLL 2 5,

O L TR T, WHEHRo 2+ v u#y 5 2
ET, HiRO—HI»EMRIEDIEE % 5,

QW TR T, [F YV yRBIZX )bl 22k
21 & TEATOBOD] 23S ibiFE L KIZHmE N
% LR IE B R OMIEA T b S . KRG RIEEAM
BoaEWALT 5 &, AP TR TREHGRIE M SN,
AREHROFERIIFEMCOE R D,

3-3 HAPEICL 3V AENRDIRIE

HAP @0 ) ABRE RS 2 B IR 4 12R 7,
DAZEETHABICLBEZIELTANY T AL T
(Ca*™) LKE LA+ > (OH") 2R3 5&, Y
ARIDERTRD &9 ST OB HER, WO Ad
Eashs,

10Ca*" + 20H ™~ + 6PO,” — Cayo (OH), (PO,

4. TERBOKARRT 7> FOBEELER

(1) VX BHREAFAE D AR ZE A AA TS
HEYPEOFEEERAER T 7 >~ ME, 1AW TR, T4
VTR, MY ARNTEO=ZSOTE,S R 5,

BEE2OHBEOHVUAR L OTEED Y » 7251 £
WL TR TH 5, EWUBBOFEZRLIRT, K
AR RILFR K13 625 m*/d TH 5. EWRE TR

HAP : WAL RO F7 35

Hydroxy apatite phosphate

DA

e VUAZEN @ Ve %D
Phosphrus Calcium Alkali

® ¢

0@

r i Pt b

Phosphorus
removal

LFHIK

Liquid which overflowed from

intermediate settling tank

Treated water

E4 HARYN) 775 TOYH ARRERER
Fig. 4 Phosphorus removal mechanism of phosphorus
recovery reactor

x1 WO

Table 1 Tank volume of biological treatment process
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Tank Volume

\Ef;j:?j %fer equalizing tank 3125 m’

Tf;fobic tank 9.375 m’
i&l%i*%ank 25 m®

?}i*?ank 3125 m*
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Table 2 Design quality of waste water and target quality of
treated water
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Design quality of Target quality of
waste water treated water
BOD (mg/1) 200 <20
SS (mg/1) 140 <20
Pac
£ 3 (mg/D) 25 <10
Nitrogen
HA (mg/1)
Phosphorus g <1
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Photo 4 Ozone reactor
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