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ABSTRACT

Phosphorus removal from anaerobically treated piggery wastewater by struvite
precipitation with magnesium salt in a lab-scale-fluidized bed was studied at the retention time of
1, 3 and 6 hours (33.60,11.20 and 5.60 l/day).

From the results of the experiment which studied effects of aeration rates on phosphorus
removal efficiency, the phosphorus removal efficiencies were 53%, 53% and 57% when operated
at the aeration rates of 0.5, 1.0 and 1.5 l/min. (15.28, 30.56 and 45.84 m, / hr. / mz.),
respectively. The retention times usages wére 1, 3 and 6 hours and the wastewater fed contained
the average phosphorus concentration of 47-67 mg. (PO:-) /1. Thus, the aeration rate changes of
0.5, 1.0 and 1.5 L/min. did not affect the phosphorus removal efficiency. At the retention time of
6 hours, the phosphorus removal efficiency was the highest rate and the removal ratio (by
mole) of Mg’': Ca’ : NH,": PO,” was about 0.94 : 2.50 : 16.40 : 1.00.

The effect of changes in amount of media (2.5, 5.0 and 10.0 g.) on the phosphorus removal
efficiency was investigated. The experiment was operated at the aeration ratc of 0.5 1/min and the
retention time of 1, 3 and 6 hours and the wastewater fed contained an average phosphorus
concentration of 57-86 mg. (P043') /1. The phosphorus removal efficiencies were 50%, 50% and
52% when the amount of media usages were 2.5, 5.0 and 10.0 g., respectively. Thus, the changes

in the amount of the media did not affect the phosphorus removal efficiency. At the retention time



of 6 hours, the phosphorus removal efficiency was the highest rate and the removal ratio (by
molc) of}\/lg2+ :Ca: NH:: PO:- was about 0.88 : 0.84 : 12.08 : 1.00.

The effects of changes in the amount of MgQ, MgSQO, and MgCl, usage (12, 24, 36 and
48 mg. /1. as ng) on the phosphorus removal efficiency was also investigated. The experiment
was operated by using the amount of the media of 2.5 g. and the aeration rate of 0.5 L/min. The
wastewater fed contained an average phosphorus concentration of 47-78 mg. (PO:') /1. When the
amount of MgO, MgSO, and MgCl, usages were increased from 12 to 48 mg./l. as Mg H, the
phosphorus removal efficiencies were increased for all retention times. In the experiment which
operated with the same amount of ng, the phosphorus removal efficiencies were 74%-88%,
60%-79% and 58%-73% when Mg2+ was used in the forms of MgCl,, MgSO, and MgO,
respectively. When raising the amount of MgCl, from 12 to 48 mg. /1. as Mng at a retention time
of 6 hours, the phosphorus removal efficiency was the highest rate and the removal ratio (by mole)
of Mg™": Ca’": NH,": PO, was about 1.71 : 0.68 : 14.94 : 1.00,

In the experiment operated with pH 9 wastewater, wastewater contained an average
phosphorus concentration of 49-86 mg. (PO 43-) /1. The increase in the amount of MgO, MgSO,
and MgCl, usage from 0 to 48 mg. /1. as Mg2+ were increased the phosphorus removal efficiencies
for all retention times. In the experiment which operated with the same amount of Mg2+, the
phosphorus removal efficiencies were 57%-91%, 52%-83% and 51%-74% when Mg2+ was used
in the forms of MgCl,, MgSO, and MgO, respectively. When raising the amount of MgCl, from 0
to 48 mg. /1. as MgH at a retention time of 3 hours, the phosphorus removal efficiency was the
highest rate and the removal ratio (by mole) of Mg2+ :Ca: NH4+: PO:' was about 1.67 : 1.21 :
11.93 : 1.00. Therefore, the phosphorus removal efficiency was not affected by the change of pH
in this experiment.

The precipitants from all exgporiments were MAP types after examining by SEM, EDS

and XRD methods.



