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ABSTRACT: In order to establish the biological treatment system which can be used for treatment of
waste water from acetaldehyde plant, it was investigated optimum nutrient requirements and growth
conditions by mixed culture of Micrococcus roseus AW-6, Micrococcus luteus AW-22, Microbacterium
lacticurn AW-38 and Microbacterium laevaniformans AW-41 as well as the effect of coagulants and
neutralization reagents. Also, it was carried out the continuous culture as well as batch culture to treat
the waste water by mixed culture of these strains.

The COD removal rate was reached to maximum state for 96 hrs culture at pH 7.0 and 30 °C. NaOH
as the neutralization reagents was the most effective, but the coagulants had no effect on the COD
removal rate and the optimum dilution times for treatment were 10 fold. The COD removal rate was
also increased by supplementing 200 ppm NH,NO;, 50 ppm KH,PO,, 15 ppm CaCl, and 1 ppm
MgSO,-7TH,0 as additional nutrients. The removal rate coefficient K 1 on the batch culture was
4.5 X 10-6, and the detention time for BOD removal rate of 85% was approximately 45 hrs. The COD of
waste water was reduced to 15% of its initial value by the continuous culture. The COD and BOD of the
effluents were to be about 60 ppm and 40 ppm, respectively, and final pH was 7.0.
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Table 1. Effect of dilution times on the COD removal
rate of waste water.

Dilution times COD removal rate (%)
Conc. 0.0
5 35.8
10 69.8
15 61.0
20 31.3
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Fig. 1. Time course of cell growth and COD removal
rate.
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Table 2. Effect of various nitrogen sources on the COD
removal rate.
(unit: %)

Content (mg/1)
0 100 200 300 400 500
NH,NO; 495 654 698 639 59.1 57.0
NaNO, 49.5 61.7 63.6 600 59.2 58.8
(NHy),CO 495 583 622 61.3 609 60.1
(NH,),SO, 49.5 615 63.4 588 556 54.8
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Table 3. Effect of various phosphorus sources on the
COD removal rate.

(unit: %)
Content (mg/))
Source 0 10 30 50 70 90
KH,PO, 495 654 660 69.8 641 61.2
K,HPO, 495 627 643 657 639 605
K,PO, 495 620 642 632 620 592
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Table 4. Effect of pH on the COD removal rate.

pH COD removal rate (%)

0.0
19.6
28.9
71.5
52.4
42.7
10 10.3
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Table 5. Effect of temperature on the COD removal

rate.
Temperature (°C) COD removal rate (%)
20 34.8
25 45.2
30 70.1
35 68.5
40 26.9
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Fig. 2. influence of detention time in reducing BOD of
waste water,
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Fig. 3. Flow diagram for continuous treatment system
of activated sludge process.
a; neutralized waste tank
b; diluted waste tank
c; aeration tank
d; precipitation tank
e; water
f; air pump
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Fig. 4. Effect of continuous culture on COD removal rate.

Fig. 5. Photomicrography of Philodina found during
treatment process of waste water.
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