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Investigation for Filamentous Bacteria Community Diversity in Activated Sludge

Under Various Kinds and Concentration Conditions of Antibiotics

WANG Run-fang' , WANG Qin', ZHANG Hong”, QI Rong>"

(1. College of Chemistry and Environmental Science, Hebei University, Baoding 071002, China; 2. Research Center for Eco-
Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China)

Abstract: Three kinds of synthetic antibiotic ( spiramycin, oxytetracycline, streptomycin) wastewater were continuously treated by
parallel aerobic biofilm reactors for 6 months, respectively. Sludge bulking phenomenon caused by overgrowth of filamentous bacteria
was observed under long-term high rbCOD and high C/N conditions in all reactors as showed by the Eikelboom and Jenkins
examinations. The qualitative analysis of filamentous bacterial population in the biofilm and suspended sludge using fluorescence in situ
hybridization ( FISH) showed that the dominated filamentous bacteria in the bioreactor were N. limicola Il and Thiothrix 1. Under
conditions of different antibiotic concentrations (5 mg+L ™", 25 mg-L™"), there was no obvious change in the COD removal efficiency
of the parallel reactors, while the NH," -N concentration ( about 20 mg-L.™") occurred under high streptomycin concentration. The
filamentous bacteria abundance was reduced with the increasing antibiotic concentration, especially significant for N. limicola II .
Terramycin had a significant inhibitory effect on filamentous bacteria population, followed by Streptomycin and Spiramycin.

Key words : antibiotics; activated sludge; filamentous bacteria; population abundance ; inhibition
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Table 1  Components and water quality indexes of

synthetic antibiotic wastewater
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Table 2 Composition of trace element stock solution
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Table 3 COD and NH," -N removal performance of different reactors

kK EBR%/ %
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/mg-L [ T
COD A(ZEH) 400 88.50 90. 50
B(IBIEE ) 400 85.00 88.25
C(+HE) 400 84.75 84.50
D(HEEHR) 400 89.50 90.75
NH; -N A(Z[H) 30 99.17 99.23
BIREE &) 30 97.40 98.30
C(EHER) 30 97.40 94.93
D(#%HE) 30 98.23 83.47
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Fig. 1 Changes in abundance of filamentous bacteria
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Table 4  Sludge characteristics of biofilm at different stages
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Fig. 2 Identification of dominant filamentous bacteria in reactors
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Fig. 3 Abundance of filamentous bacteria in
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