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Acidic conditions minimize ozone dose on an activated sludge process
without excess sludge production
HRF SRS R
Hidenari YASUI], Masahide SHIBATA, Testurou FUKASE

ABSTRACT; The optimal conditions for ozonation stage were studied to minimize ozone consumption for an activated
sludge process which produces no excess-sludge by means of ozone and biological treatments. The ozonated sludge was
well decomposed biologically corresponding to increase of ozone dose. The minimum ozone doses to attain the operation
without excess sludge withdrawal were influenced by pH condition at the ozonation stage. Ozonation under lower pH
condition minimizes its ozone dose, whereas the addition of H,O, was negative. At the BOD loading rate of 1.0 kg/m*/day,
MLSS concentrations were kept constant at 4,000 mg/L for over 40 days of operation without excess sludge withdrawal,
when 30% of the biomass in the aeration tank was ozonated daily at pH 3 with the ozone dose of 0.015 gO,/gSS. The
operation resulted that the ozone consumption was 0.05 gO,/gSS on the basis of sludge to be eliminated, which is one-thirds
compared to that of an operation at the ozonation without pH control. The effluent water quality was indicated almost the
same level as that of a conventional activaled sludge treatment.
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Fig. 1 A schematic diagram of the excess-sludgeless treatment
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Table 1 Component of Synthetic Wastewater

Peptone 250mg/L Yeast extract: 250mg/L
BOD: 340mg/L TOC: 200mg/L.

Aeration Tank M
Wastewater l Effluent

......... [

Ozone Gas Meter

’ l‘_— Reservoir @

: .
¢ Reservoiri gzone Ozone Generator

Fig. 2 The experimental apparatus
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Table 2 Experimental conditions of the ozonation stage

run No.  Ozone dose pH at ozonation stage run No.  Ozone dose  pH at ozonation stage
(g05/gSS) ) (804/gSS) )
runl 0.01 7 run8 0.005 3
(with addition of 0.05gH,0,/gSS) run9* 0.003 2
run2 0.01 7 runl0 0.05 7
run3 0.01 5 runll 0.03 7
run4 0.01 4 runl2 0.02 7
runS 0.01 3 runl3* nil 1
un6 0.02 3 runl4* control experiment
run7 0.008 3 (conventional activated sludge treatment)

* with excess sludge withdrawal

AV AR 2S5 mm, BE 2mOPVCERRIGEEYL U AV U HRAETELSFEALTEIR >4
VHIAOBEE CHRIZIZNZFN 30 mg/l, 100 mL/min & U e L4V Y EBIIPVCEDOAO L HODE Y
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Fig.3 The trend of MLSS concentration with and Fig. 4 'The sludge yield with and without H,O,
without H,O, addition at ozonation stage addition at ozonation stage

—214—



HO. &MU TAV VB EBI B>/ unl ZE—FRETCH0,2HMETIIAV VREEBI & o7 un2
& B L T, Wi O MLSS 1 0858 % Fig. 3. 5 F £ H(Yobs) & Fig. 4ICZNENTT .

runl, run2 & 1 MLSS EE I #)FED 4,000 mgL 22 582 1AL .40 HERIZTIZH 8,000 mg/L IZE 072, 2D
B DB AL EIT runl T 0.17 gSS/ETOC, run2 Tid 0.20 gSS/gTOC LEHHE I N/ MHFDHRFBERIIKE
BV H0, OFMIZ L > THEREERVELLET T2 L3RDSNERP D2,

3.2 FYVUARBIZBIT S pH FEOER

WIZA T HTEED pH 2 T~3 D H & TH IR > 2 run2~mnsS O MLSS BE OFHE % Fig. SIR Torun3 B &L
U rund Tld MLSS BE OHMEE L un2 £ H RPENMERNA SN NS5O un TIE 20 BEHEHL DG
RHBISNFL T LD ZOERDOBER{EIL UJz.runs TiE MLSS BEOMNAFROECHTHD 40 HHO
MLSS EEIIFHEE LD & 700 mg/L FBEEV 5,500mg/L ICBE o7, 2D L 5 IZ MLSS BE OMMMEE LA
VU MLEER O pH OREIC L o TEE D, X BTV VLB E B I 25 /2 niE ¥ MLSS B DN HIIH
Iha@mrioni,

IO nn OFRBERERD R EFig 610R T HRABEREA Y UKD pH H 3 TH > /= runs
HEBE LA D, 0.05 gSS/ATOC DENSH/ SN pH A 7 TAV/ L UBEEBIR>k nn 2DIHEE LD b ZOfHEIE
VAT L. —~B . pH D 5 BE U4 OUMIZ L D run3 & und OFERFRERIIENEFN.0.19, 0.18 gSS/ETOC
LD pH KIE U CHERERIIEL R2MH@EHIASNZH OO s AT 3 EUEDHENFEE L 2,

@ run? |
8000 10 1 @ un- | run2:Yobs = 0.20 .
= 10“31 3: Yobs = 0.19 *
3: @ g L A rund {run3: Yobs = 0. ° &
2 £ :1;9 Bruns \\& LX )
326 | ?/ ”»
= c &
8 o S 8
w® . 5 & 4 b Qrunm Yobs = 0.18
- Al b j=1 E + '.-’
§ : Ny é_ § » #
£ 4000 fogee 5 F 2 g
2 < & — \
A 3000 | 250
= runhobs =0.05
2000 2 .
0 10 20 30 40 0 10 20 30 40 50
Days of operation (day) Amount of treated influent TOC (g)
Fig. 5 The influence of pH on sludge elimination Fig. 6 The reduction of sludge yield

(Ozone dose 0.01 gO,/gSS)
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Fig. 9 The effect of acid treatment without ozone dose on sludge production
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Fig. 10 Sludge yield influenced by pH condition at ozonation stage
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Fig. 13 Soluble TOC concentration in effluents
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Fig. 14 Colour unit in effluents
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Fig. 15 Ozone consumption to attain an activated sludge

process without excess sludge production
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