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Abstract

Batch experiments were performed to evaluate the effect of sludge acclimation and
contact load on the hehavior of phosphorus and organic substrates under anaerobic
conditions. Four different sludges were acclimated in the sequencing batch reactors
operated by intermittent aeration. All the experiments performed in a bench scale have
shown the following resuits:

1. The unreleaseable phosphorus contents for four different sludges are the range of 16
mg P/g SS to 24 mg P/g SS, depending on the sludge acclimation conditions.

2. All the specific substrate uptake rates(SSUR) are expressed in the first order equation
for releaseable phosphorus contents. The reaction rate coefficient, k, has the values of 4.0,
8.9, and 13.8 mg COD/mg P/hr, depending on the contact load and sludge species.

3. As reaction proceeds, the ratios of AP to -4COD at high contact load are almost
constant in the range of 0.10 to 0.14, but at low contact load, they increase from 0.08 to
0.27.

Key Words : activated sludge, acclimation, batch experiment, anaerobic conditions, contact
load, phosphorus release, substrate uptake
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Table 1. Artificial feed composition for sludge acclimation(based on 10 £ of tap water)

%5

Average Conc.

Polypeptone 2.75g
Meat extract 2.00g
Soluble starch 2.75g
IN-NHHCO; 10mé
0.5N-NaHCOs; 50mé
Phosphate buffer soln 20mé
2.25%(w/v)MgSO4THO 10m¢
2.75%(w/v)CaCl, 10me
0.025%(w/v)FeCly6H,0 10mé

CODcr 570mg/ ¢
BODs 330mg/ £
TN 73mg/ 4

PO”4-P 22mg/ ¢

TP 25mg/ £

ALK 240mg/ £
pH 7.8
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Fig. 1. Apparatus of sludge acclimation.
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Fig. 2. Operating schemes of sludge acclimation.
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Fig. 3. Apparatus of anaerobic batch experiments.
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Table 2. Initial conditions of anaerobic batch experiments

Solid phase

Liquid phase(mg/ £ )

Sludge ~ RUN NO (mg/gSS)

TPs CHs COD CH TP PO?{—P MLSS

A A-1 314 70 421 173 2.90 0.65 07
A-2 314 70 148 64.9 0.88 0.36 907

B B-1 36.1 72 413 183 3.03 0.78 %7
B-2 36.1 72 156 72.8 1.04 0.50 967

C C-1 60.5 80 385 177 2.56 0.29 958
C-2 60.5 80 135 66.8 0.64 0.15 958

D D-1 63.2 39 394 160 3.20 0.94 1046
D-2 63.2 89 145 66.8 0.86 0.35 1046

TPs : Total phosphorus in sludge TP : Total phosphorus in liquid

CHs : Carbohydrates in sludge
23 BHES 2 Yy
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Table 3. The result of sludge acclimation

CH : Carbohydrates in liquid

&2 T HHo ot £3AYe 9 FHFH
g53E HEol AR 21 £ HAA
T A2 g 847 dojAn
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FE&A S (Yobs)oll AHol7h AA &8A HFTAF
AZHSRTIE et 713FFE&x7 713 =9
A A9 Yobst 0382 7}4 @& A} H

H

Sludge Su%s.trate Feed SRT Observed Yield SVI Removal efficiency(%)
ime (hr) (days) (gSS/gCOD) (md/g) COD TN TP
A (contifuous) %5 038 89 96.4 825 29.4
B (intermittent) 21 0.43 65 96.5 4.6 42.6
C (contiwous) 17 0.56 50 965 800 789
D Flash feeding 15 0.61 48 96.4 788 85.0
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