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Abstract

Reaction model for excess sludge reduction systern utilzing intermittent ozonation
by highly concentrated ozone in activated sludge process has been developed in order to
elucidate the mechanism for the effective reduction in sludge production and to facilitate
efficient designing of a full scale systern. The reaction model developed based on bench-
zcale experimental results suggested that high concentration of ozone accelerated the
conversion of activated sludge to bio-degradable organic zolids, but had no effect on
sludge solubilization. Additional data obtained by lab-scale experiments also supported
the reaction mechanism suggested by the model study. Based upon these results, it was
concluded that ozonation by highly concentrated ozone increased the bio-degradability
of the sludge solids and resulted in the effective reduction in sludge production in the
biological reactor. Good agresments were obtained between berich-gcale experimental
results and calculated results by taking into account the effects of highly concentrated
ozone, and congequently the proposed reaction model was validated.

Key Words | Fxcess Sludge Reduction, Hiphly Concentrated Ozone, Intermittent Ozona-
tion, Bio-Degradability
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Table 1 Operational conditions of field experiment

Ttems Intermittent Continuous
Ozone gas concentration(meg /L) 106~113 34~3F
Amount of ozone consumed F~dl 25~30

(mg—0z /g—ML3S of Aeration Tank/day)

Ozone gas flow rate(ml/min) 0.4 0.4
Volurne of aeration tank(L) 63
Volume of sedimentation tank(L) 50
Volumme of ozone reactor(L) 1.0
Retention Time in aeration tank(hr) 12.0

AV AR Y B RIGERL, #ifd54 12
EROEEERED 4V VIEER) bR 7. LB
WEW (AM) LEEEBY B0) ODHEYyEET
Hofeiedd, Chb#® 1 DOEERS LR, &
DEEBX TV VBB BB ENERENEN
kso_o. kosso EUTERELRE. Sbhic, BEEST
@2}\)\\/(%%75\6 kozro Rz, 7R, kanr—o
v kosam W kso—r, Yoo @R, ¥2a2l—ig¥
PAEEL, BRERLHEERO T v T VI
CEFRELE. E KLo3BE, ARFE 5
EEL LD BHEENTOEERE 1 2HCTE
HL iz,

iz, RIGH (EEH) BIOJAM BSO/AM BIC/50
HCNFTORBEREPFEBREFORESHERD
—REERE 1P 2 LICRE L

4 HEMHEIUVERRSE

BT B & Sic LT T LOBEE CERERE
Ty DEVIDMRE, BRECHT 51EFTY VR
BEORENTBENZED, ChbRENSTZDL
TOEEBRD A LR T 2.

4.1 MHEGEHEER

TR RGE TIH0 Rl b S SR 2 HE
L, RRICHLE.

4.2 EMEREOF YV NIERR

RERREEO 7 O—% Figd ic, REEED Table
2 ENENSRT.

Purnp

Czone
Reactor

Ozonated
Sludge

Sample
Sludge =1 ‘

Flow Czone  Crygen

Ozone Gas Controller  Generator  Gas

Menitor

—

Ozone
Decomposition

Fig.4d Experimental apparatus for sludge ozonatin

EEEREP VU R B0 5, RISHEE
Bh b2V v REAT BEEIER T 72 VY
AV UREER (CEERROS-IN) KX B
L, EAZY ViR, #fi4VARBER g
Bt (EREREREC-500) THIELE VL
BT Table 2ICFET X33OIV Vv HREE
T, AV VBBENIZFEL <H3 X 3 ERR
B EHEEW L s SRS 34 S0
HLE A, HE VY A RBEOEE Y B
HNEERE R E NS Y VL ER A
FELL iz

B LIS RRRPOBEDY VIBER K1 1®
KE-THIELRE. 2 riEREic 580 K1 #



34 [l BRI e SRS R A T LT P BT SH5ET

Table 2 Ozonation conditions

Volume of ozone reactor(L) 1.0
ML3S concentration(mg /L) 4700
Ozone gag flow rate{ml /min) 150
Ozone gas concentration(meg /L) 26 60 134

Retention time(min)
Amount of ozone consumed
(mg—Os/z—MLSS)

18.7 3T 7.5 1.9 3
22 102 2056 118 2358
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Fig.13 Bacterial density in mixed liquor (Amount
of ozone consurned : 20mg— Oy /e —ML3IS)
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Fig.14 Proposed reaction mechanizm
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