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Introduction

For phosphorus removal via denitrifying dephosphataion the alternating anaerobic and anoxic conditions are required. Phosphate accumulating organisms (PAO) under
anaerobic conditions uptake carbon source, store it as polyhydroxyalkanoate (PHA), use glycogen pools and release orthophosphate into the mixed liquor. Then, under
anoxic conditions, with NO2-N or NO3-N as electron acceptor, PAO uptake orthophosphate, use PHA pools and renew glycogen pools. Denitrifying dephosphatation via
nitrite has some advantages such as 30 % lower oxygen requirements, lower C requirements and 50 % lower sludge production. However, nitrite is an inhibitor to many
microorganisms present in the activated sludge, including PAO. To prevent nitrite inhibition, nitrite instead od being added at once at the beginning of anoxic conditions –
pulse feed, nitrite can be added in multiple portions during the anoxic conditions – step feed. Denitrifying dephosphatation is an sustainable wastewater treatment
process for wastewater with low C/N ration.

Materials and methods

 The batch experiments were performed in laboratory glasses of working
volume 0.5 L placed on magnetic stirrer at 100 r/min (for anoxic
conditions) with activated sludge from parental reactor acclimatized to
denitrifying dephosphatation.

 The temperature, pH value and dissolved oxygen (DO) concentration were
monitored with WTW Dur Ox and WTW 3210 Oxi, and WTW SenTix 41
and WTW 330i.

 The experiments were performed with acetate as a carbon source, at C/N
ratio 3, with 17.5 mg PO4-P/L and N/P ratio 4.

 Nitrite source – stock solution for: (i) 70 mg NO2-N/L in pulse feed, and (ii)
10 mg NO2-N/L added in 7 portions in step feed

 COD (chemical oxygen demand), NO2-N and PO4-P were determined
according to Standard methods (APHA, 2005).

Results
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Figure 1. The effect of pulse 
feed to the removal of COD, 
NO2-N and PO4-P

Figure 2. The effect of step 
feed to the removal of COD, 
NO2-N and PO4-P
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Discussion

 The 69.5 % and 68.2 % COD removal was achieved in pulse feed (Fig. 1) and
step feed (Fig. 2) experiments, respectively. The nitrite showed no inhibition
effect to the COD removal.

 The complete NO2-N removal (Figs. 1 and 2) was recorded in both experiments
(pulse feed and step feed). The high nitrite concentration did not inhibit
denitrifiers. The ratio C/N 3 was sufficient for complete denitritation of 70 mg
NO2-N/L.

 PO4-P removal of 36 % and 72 % was recorded in pulse feed (Fig. 1) and step
feed (Fig. 2) experiments, respectively.

 The high nitrite concentration (70 mg NO2-N/L) showed an inhibition effect to
PAO when added at once, pulse feed (Fig. 1).

 The inhibition effect was avoided in step feed experiment (Fig. 2) when
electron acceptor was added at concentration of 10 mg NO2-N/L in seven
portions.
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