Journal of Korean Society of Water and Wastewater
Vol.22. No4. pp. 449-454 August. 2008

ABIAE S| =2
22¢ 4%, pp. 449-454, 8¥. 2008

Cavitation0l| 2|gt £21X| 7t22l2t PGAE 08¢t st =Xz2[0] £t S

Advanced Wastewater Treatment using Sludge Solubilization by the

Cavitation and PGA addition

(2008 68 4 H4~: 2008H 72 10 1&H 74 : 2008 88 4 21t £ : 2008H 82 8Y ZIEAE)

Abstract

Some pretreatment methods have been proposed to enhance the biodegradability and to shorten the hydrolysis reaction

time. By means of efficient pretreatment the suspended solids (SS) can be made of better accessible for the anaerobic

bacteria. There are several ways how this can be accomplished, which include biological, mechanical, thermal, and chemical

methods. For the sludge solubilization using the cavitation phenomenon, we have tried to develop a pretreatment process

consisted of a reactor and pumps. The objectives of this study were to develop a advanced wastewater treatment consisted of

IABR and the cavitation with PGA. The most effective removal for organic matter and nutrients were occured when both

cavitation pretreatment and ¥»PGA were applied at the IABR process. Only small portion of »PGA at a rate of 1.38mg/L, was

enough to improve sedimentation ability, SS removal efficiencies, and sludge volume reduction. After the sludge solubilization

by the cavitation, SCOD increased to 193% and SS decreased to 36%. The removal ratio of BOD was 94.5%, T-N removal

ratio was 85.5% and T-P removal ratio was 84.9%. The combination process of the IABR with the cavitation and PGA addition

seems to be very effective alternative wastewater treatment process.
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Fig. 1.Structure of poly—y—glutamic acid(PGA).
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Fig. 2. Schematic diagram of the advanced treatment
system consisted of the PGA and cavitational
pretreatment.
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Fig. 3. Schematic diagram of the cavitational reactor.
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Table 1. Operation parameters of wastewater treatment reactor L _ _
A7) FYe) fURE Lok sgsk G

It Dat -

S?;] TZZayS glucose, starch, NHsHCOs, KHoPO4 52 Foi5}o] ¢l&
BOD loading rate 0.56 kg BOD/m* - day 3]’4\‘%: }_Xﬂ?_]— —-(?: *P%ﬁ}ﬁik g@ﬂ] A]’%% *]EQ’I }\6]%%
F/M ratio 0.28 Kg BOD/Kg MLSS - day Table 29} 2t} 549 Hit 5%+ BODs 142.9mg/( |
HRT S.1hr CODcr 171.5mg/¢ , T-N 26.4mg/¢ , T-P 6.15mg/¢ ,

Table 2. Characteristics of artificial wastewater (Unit : mg/Q )

Item Range Average
pH 7.26~ 7.15 7.20
Temp.(C) 27,1~ 21.2 23.2
BODs 1563.2~ 138.5 142.9
CODcr 183.8~ 166.2 171.5
SS 132.4~109.2 120.7
T-N 28.6~ 22.7 26.4
T-P 6.67 ~ 5.30 6.15
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Fig. 4. Effect of cavitational pretreatment on the sludge
solubilization,

- n e b= Rl
160 [ - ¢ 1007%
| iym -‘l--u-'...-. L] .‘--..I. .-:..
a A kT, -
20 & A li h ol i e
- i £ ) e Ak i i‘“"'ﬁ;" %
g 11 ¢
H— au 1.1 b [T my | W% 3
E
]
1 &
@ |
40 | &
-
*
R B s i PP -~
1 4 7 10 13 16 19 22 25 8 31 3
T eiday
Fig. 5. Variation of BOD and its removal rate.
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Fig. 6. Changes of nitrogen concentrations at each stage.
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Fig. 7. Variation and its removal rate of T-N concentration.
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Fig. 8. Variation and its removal rate of T—P concentration.
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