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~BSTR"CT 

Performance of four laboratory single-stage a:rivated sludge units treating a 
syntheti:1highly nitrogenous (100-1200 mg N 1 ) wastewater with low BOD5 (100 mgl ) concentration is presented. 

Nitrifiers fraction (Fn) and nitrification rates increased with decreasing 
BOD/N ratio. "t sludge ages (SRT) above 10 days , BOD/N ratio played no role in 
nitrification process and complete ammonium oxidation was obtained. 

Nitrifiers biomass (Xvn) decreased with decreasing sludge age . However, 
volumetric ~1trification rates (qn) remained constant at Xvn greater than 
150 mg VSSl in all units. At sludge ages below 10 days and BOD/N ratio (l:l) 
above 0 . 16 initiated sludge bulking. 

Nitrification_yff!riency of 86% was achieved in r eactor A at ~H4-N loading of 
0 . 25 kgNkgoTS_

1
*d_

1
, while reactor B, C and D this exeeded 95% at 

0.45 kgNkgoTS *d at a 10 days sludge age . Complete nitrification could be 
achieved at a wide range of pH between 7 and 9 under optimal operating 
conditions . The inhibitory effects of ~~3 an9

1
HN02 were observed at NH4-N 

sludge loadings above 0.45 kgN * kgoTS * d . 
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INTRODUCTION 

The aesthetic , economic and health considerations involved in the uncontrolled 
discharge of nitrogen into receiving water bodies has been well recogni~ed. 

Among the engineered biological systems are nitrification-denitrification 
processes the most promissing one for nitrogen control. There have been 
several models proposed to control and quantify nitrification process kinetic 
for single-stage activated sludge mode (Eckama and Marais, 1984; IAWPRC Task 
Group, 1986; Kayser, 1983). 

Model suggestions for highly nitrogenous wastewater with low BOD content are 
still lacking. The results of this study discuss the effects of BOD/N ratio, 
sludge age , NHa-N and BOD sludge loading on nitrification performance . 
Furthermore, tKe influence of pH as well as possible inhibitory effects of NH 3 and HN02 on nitrification will be presented. 
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