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Abstractd Ca>* is an “important microbial growth factor that can affect the activity, flocculation, and sedimentation of activated sludge.
In order/to study the roles of Ca>* in the activated sludge system, the activity changes of ammonium oxidizing bacteria (AOB) and
nitrite oxidizing bacteria (NOB) were analyzed using the specific oxygen uptake rates ( SOUR,,;and SOUR,; ). The changes in
composition and structure of extracellular polymeric substances (EPS) were analyzed using Fourier transform infrared spectroscopy
(FTIR) and three-dimensional excitation emission fluorescence spectroscopy (3D-EEM). The effects of Ca’* on the nitrification
activity and microbial metabolites were investigated. The results showed that when the Ca®* concentration increased from 0.45
mmol+L™" to 3 mmol-L™", SOUR,,, and SOUR,,; increased from 6.3 mg+ (g-h) ™' to 10. 4 mg+(g-h) ~" and from 2. 3 mg-(g-h) ™'
to 3.7 mg- (g-h) ~", respectively. The EPS concentrations increased from 68 mg-g ™' t0 93 mg-g™", and the flocculation ability (FA)
of the sludge was improved. When the Ca>* concentration was higher than 3 mmol-L~", SOUR,,, and SOUR,,both decreased. The
FA was maintained at about 30% , and the particle size of the sludge continued to increase. Based on FTIR analysis, the main
components of EPS were always amino, amide I , and carboxyl with an increase in Ca’* concentration. Based on EEM analysis, the
composition of loosely-bound (LB)-EPS did not change, and humic acid substances appeared in the tightly-bound ( TB)-EPS at low
nitrification rates. Low concentrations of Ca’* promoted nitrification activity and flocculation of the sludge. However, high
concentrations of Ca’* led to a decline in the sludge nitrification activity.

Key words : nitrification activity; extracellular polymeric substances (EPS) ; sedimentation; flocculation; metal ion
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