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Analysis of Attached Algae and Microbial Community Structure
in Sedimentation Basin of Water and Wastewater Treatment Plants
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Abstract

The objective of this study was to investigate community structure of attached algae and microbes in

sedimentation basin of water and wastewater treatment plants by using respiratory quinone profile. There

was an evident difference, in microbial community structure and attached algae species, between

inclination plate settler and drainage canal in the sedimentation basin. The algae was composed of species

in following order; Chlorophyceae>Bascillariophyceae>Cyanophyceae. The dominant quinone types of

attached microorganisms in the wastewater treatment plant were plastoguinone (PQ)-9, vitamin(V)K-1
followed by UQ-8, but those for water treatment plant were VK-1, PQ-O followed by UQ-8. These results
suggests that nutrients, seasons and material of sedimentation basin have notable influence on

composition of attached algae and microbial community structure in water and wastewater treatment

plants.

Key words: attached algae, microbial community structure, quinone profile, sedimentation basin, water and

wastewater treatment plant
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Table 1. Characteristics of effluent in domestic wastewater treatment plants

O plant G plant
Spring Summer Autumn Winter Spring Summer Autumn Winter
pH () 7.3 74 72 6.4 74 75 7.6 741
DOC (mg/L) 91 6.1 56 11.0 9.1 6.5 37 15.7
NH,-N (mglL) 13.3 32 15 0.9 17.0 5.0 0.7 185
NO,-N (mg/L) 0.1 0.06 0.12 0.21 0.26 0.28 0.06 0.16
NO4-N (mg/L) 248 3.76 772 20.28 1.98 5.55 10.07 0.28
PO,-P (mg/L}) 197 1.73 20 333 2.56 0.92 2.02 1.28
SS (mglL) 9.2 32 375 6.75 7.92 3.33 3.13 6.5
Turbidity(NTU) 25 1.78 1.68 3.21 3.76 2.24 207 2.54
Table 2. Content (ug/cm?) of attached Chlorophyll-a in sedimentation basin
O plant G plant
Inclination plate settler Drain canal Inclination plate settler Drain canal

Spring 7.94 10.04 9.06 10.66
Summer 15.43 20.85 19.96 8.92
Autumn 6.79 8.65 5.60 5.53
Winter 227 410 0.34 0.62
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Table 3. Water qualities of effluent in water treatment plant

ltems Spring  Summer  Autumn Winter
pH ) 6.7 6.8 7.2 6.8
DOC (mg/L) 18 19 1.8 20
NH,-N (mgiL) ND* ND 0.02 ND
NO,-N (mg/L) ND ND ND ND
NO;-N (mg/L) 1.44 1.85 1.51 1.89
PO,-P (mglL) 0.05 ND ND 0.29
Turbidity (NTU) 0.7 09 16 05
*ND: Not detected.
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Fig. 1. Photography of attached algae in sedimentation trough (x 400). (A) Oscillatoria sp. (B) Scenedesmus sp. (C) Chaetophora sp. (D)

Nitzschia sp., Navicula sp.
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Fig. 2. Seasonal variations of quinone composition (mole fraction) of attached microorganisms in sedimentation basin of domestic

wastewater treatment plants.
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Fig. 4. Microbial diversity of attached microorganisms in
sedimentation basin of water and domestic wastewater
treatment plants.
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