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ABSTRACT

Haydite and grain-slag, a new type of filter media made of grain slag, were used as filter
media for biological aerated filter (BAF) to treat synthetic wastewater in parallel. The aim of
this study was to compare the phosphorus removal performance of two BAF reactors at the
different influent pH values, hydraulic retention time (HRT), and phosphorus load rates. It
demonstrated that the BAF packed with grain-slag showed higher phosphate removal effi-
ciency than with haydite. The removal of phosphate by the grain-slag BAF was in the range
of 75.21–84.98%; 63.10–70.44%; 40.49–48.02%; and 26.10–33.11%, respectively, under the HRT
of 12, 8, 5, and 1h. The results obtained from the study of phosphate removal rate vs. pH
values indicated that grain-slag BAF could remove phosphorus effectively by biologically
induced chemical precipitation and the sediments do not affect the effluent turbidity.
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1. Introduction

With increasing pressure and changes in water dis-
charge legislation since the 1970s, phosphorus (P) has
become a concerned pollutant due to eutrophication
and deterioration of watercourses, if phosphorus (P) is
discharged into water bodies such as lakes, rivers,
and creeks in excessive amounts. Phosphorus removal
from wastewater has been widely studied during the
past decades. The conventional technologies for P-
removal from wastewater are: physical processes (set-
tling and filtration), chemical precipitation (with alu-
minum, iron, and calcium salts), and biological
processes that rely on the biomass growth (bacteria,
algae, and plants) or intracellular bacterial polyphos-
phates accumulation [1]. Low-cost and low-mainte-

nance extensive treatment processes based on
P-retention in biological aerated filter (BAFs) contain-
ing reactive media have been developed and showed
promising results [2]. The application of low-cost and
easily available materials has been widely investigated
during recent years, such as fly ash [3], blast furnace
slag [3,4], and iron oxide tailings [5]. Grain slag is a
type of granular residue which is produced by water
quenching and allegro cooling in the process of steel-
making. At the recent times, grain slag dumped as
waste material by majority of steel mills not only
occupy large amount of cultivated land, but also con-
taminate environment [6]. The development and utili-
zation of grain slag are still in the early stage. Due to
similar mineral contents, grain slag wastes were
selected to replace a part of clay in our research to
produce a new filter material grain slag. In our
previous study, grain-slag filters employed in an*Corresponding author.
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