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Abstract
Recovery of phosphate as struvite (MgNH4PO4.6H2O), before it forms and accumulates on wastewater treatment equipments, solves wastewater treatment problems and also provides environmentally sustainable, renewable
nutrient source for the agriculture sector. The desired degree of phosphate removal was achieved by maintaining operating pH (8.5). Two separate methods were used to keep the pH within the desired range. they add NaOH and
give air to the sewage sludge.
This study aims to search the potential of phosphate recovery, instead of removal, from wastewater at the treatment plants. In the study samples were tested al fill-and-draw reactor conditions at laboratory conditions. In the
centrate of anaerobic digester where phosphate and ammonia concentration is rich, struvite can be obtained at a high efficiency by adding magnesium ions into the medium. The formed struvite precipitate was collected from
bottom of the reactor and dried. As a result of all applications an approximately of 20 grams of struvite was obtained using 9.6 liters of centrate.

Introduction

Results & Discussion

The limitation of phosphorus use and the reduction of environmental impacts have become central
concerns for sustainable wastewater treatment. Anaerobic digester is the most common method to stabilize
wastewater. High concentrations of ammonia and phosphate ions in the supernatant of anaerobic digester cause
environmental pollution. The use of magnesium ammonium phosphate (struvite, MgNH4PO4.6H2O) has been
shown to be more effective for the removal and recovery of ammonia and phosphate from wastewater because
of its high reaction rate and reaction efficiency. In addition, struvite precipitation has economic value as a low
release fertilizer. This technology has been applied for ammonia and phosphate recovery from supernatants of
anaerobic digesters. Struvite precipitation has also been studied in relation to treatment of landfill leachate,
swine wastewater, anaerobic digester side-streams and dairy manure . The magnesium ammonium phosphate
recycling system has been developed at laboratory scale and applied to full-scale plants
Mg2+ + NH4+ + PO43- + 6H2O → MgNH4PO4.6H2O

Table 1:Results from sample
pH:8.5- Mg/P=1.3:1
sCOD
tCOD
pCOD
SS
VSS
VSS/SS
TP-P
ORGANIC+AHP
TP-Soluble-STD
TP-Particulate
PO43PO4-P
NH4-N

(1.1)

Recently, researchers have sought to find a suitable and economic magnesium source for this nutrient
recovery system because of the high operating cost of the addition of magnesium. Magnesium sources such as
MgCl2, Mg (OH)2 and MgSO4 have been tested and employed for struvite precipitation. Some low-cost
materials have been used as an alternative source of magnesium ions, such as low grade MgO, bittern,
seawater, and MgCO3.

2.05.2018 (influent)
Overall Result
mg/L
687.5
1737.5
1050
1170
760
0.7
282.8
27.4
267.1
15.7
735
239.7
1340

7.05.2018(effluent)
Overall Result
mg/L
506.3
1000
493.8

282.8
264.2
267.1
15.7
9
2.9
1100

No significant reduction in COD and NH4-N content was observed. On the other hand, a significant
decrease in phosphorus amount was observed and the results show that phosphorus recovery is achieved.

Table 2:Struvite amount due to molar ratio changing

Sample Number
1
2

Struvite (g)
21.329
17.683

Figure 1: Struvite precipitation modeling

In sample 1 ratio of 1:1.5:1 (PO43-:Mg2+:NH4+) and in the sample 2 ratio of 1:1.3:1 (PO43-:Mg2+:NH4+)
was used. When the Mg ratio was increased, the amount of struvite obtained increased.

Material & Method
Raw material
Dry sludge was received from Atakoy Advanced Biological Wastewater
Treatment Plant located in Istanbul.

-pH was increased by two different ways. In the sample 1 NaOH solution was added into reactor for set the
pH 8.5 with using automatic pH pump. It was observed that the pH change was very rapid when NaOH was
used.
-In the sample 2 air was given into the water and the pH of 3.6 liters of centrate was increased from 7.79 to
8.5in 168 min.

Pilot-scale reactor
It was supplied good precipitation. Total reactor volume is 3.6 liters and 2
liters of centrate was emptied every 2 days and replaced.

Samples were tested al fill-and-draw reactor conditions at laboratory conditions. Struvite precipitate was
dried to obtain the final product as powder (Figure 3) and granular (Figure 4).

Magnesium addition
P/Mg 1:1.5 ratio was used in the first two experiments and P/Mg 1: 1.3 ratio
was used in the last experiment and added into the reactor.
pH changing
pH was increased by two different ways. In the first two experiments NaOH
solution was added into reactor for set the pH 8.5 with using automatic pH
pump. In the last experiment air was given into the water and the pH of 3.6
liters of centrate was increased from 7.79 to 8.5in 168 min.
Figure 2: Pilot-scale reactor

Figure 3:Powder struvite

Figure 4:Granular struvite

Analytical procedures

Sample was taken
and COD, TP, SS
and NH4-N were
measured.

The coarse
filtered
centrate was
discharged into
the reactor

Struvite deposit in
the bottom of the
reactor was taken
to drying tray and
left to dry

These operations
were repeated until
all of the sample
was exhausted.

Conclusions

Magnesium was
added according to
the P/Mg ratio

2 liters of centrate
were emptied and
renewed. Necessary
magnesium and pH
adjustments were
made. Mixer was
started again.

Struvite was
became
powder and
weighed.

In this experiments, 97-99% of phosphorus recovery from anaerobic digester supernatant is observed.
Magnesium was added for crystallization of the struvite. NaOH and air were used to increase the pH around
8.5. In the case of air used to increase the pH of solution, more time is needed. However, the air can be used
as a good alternative in order to increase pH because there is no need to use any chemicals.
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