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ABSTRACT

The present investigation aims to explore the effect of particle size distribution in wastewater
on the performance of sorption denitrification phosphorus removal process (S-DN-P process).
The wastewater was obtained from the Wassmansdorf sewage plant in Berlin, which was
denoted as the wastewater (WW). Further, the filtrates of wastewater fractions, obtained by
sequential filtration using different pore size filters i.e. 3, 0.45, and 0.1 lm, were denoted by
WW(3), WW(0.45), and WW(0.1). The P-removal was obtained to be 16.6, 9.0, 6.2, and
8.0mg/L, respectively, for the wastewater samples WW, WW(3), WW(0.45), and WW(0.1). P-
removal was decreased with decreasing pore size, except for the fraction WW(0.1). It was
further observed that the ratios, COD:NO3-N:Acetate:P, were found to be 8.04:1.93:3.55:1,
19.94:2.82:6.88:1, 16.29:3.26:10.23:1 and 13.50:2.54:7.41:1, respectively, for the fractions WW,
WW(3), WW(0.45), and WW(0.1). Moreover, approximately 3.5mg acetate/mg P removed for
WW, 7mg acetate/mg P removed for WW(3) and WW(0.1), and 10mg acetate/mg P
removed for the WW(0.45).
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1. Introduction

The sorption denitrification phosphorus removal
(S-DN-P) process was biofilm-based large-scale deni-
trification and enhanced the biological phosphorus
removal (EBPR) process. The S-DN-P process was per-
formed in sequencing batch biofilm reactor (SBBR), in
which wastewater was initially subjected to sorption
(sorption phase), subsequently to denitrification (i.e.
denitrification phase). The S-DN-P process was based
on nitrate rather than oxygen respiration i.e. the
aerobic phase of the biological phosphorus removal
(bio-P) process was replaced by an anoxic phase [1,2].

The easily degradable substrates that were present in
the wastewater at the beginning of anaerobic phase
were used simultaneously for both processes (i.e.
denitrification and bio-P removal) [3].

Contaminants present in the wastewater are com-
plex mixtures of particulate and soluble constituents
and the treatment of wastewater samples strongly
depends on the size distribution of the contaminants
[4,5]. Therefore, characterization and the effect of size
distribution of the contaminants in the wastewater are
important parameters to be studied in order to make
a better understanding of the complex interactions
that occur in the unit’s operations and treatment pro-
cesses. Particulate contaminants in wastewater usually
occurred in the size range from <0.001 to over 100 lm*Corresponding author.
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