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Factors affecting Phosphorus removal
in BNR process applied Moving Bed Biofilm
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Abstract

In this study, the use of MBBR(moving bed biofilm reactor) process for
Phosphorus Removal efficiency depending on seasons and the factors affecting

phosphorus removal efficiency in the process is evaluated.

As a result of experiment, T-P removal efficiency has its highest value in
winter, (80.8%). and 'I'-P removal efficiency has its lowest value in autumn, (49%).
Optimum SRT for Phosphorus Removal revealed is about 88 days and process

performs more efficiently as the temperature decreases.

It is accepted that nitrate to anaerobic zone is affecting the Phosphorus removal
process. With increasing the organic loading rate, Phosphorus removal efficiency

also increases.

Also, an experiment has heen conducted to find out the highest efficiency
according to Media existence and it has revealed that Media addition provides

better phosphate removal.
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2] MBBR(moving bed biofilm reactor)& 4 o5 Table 1 Characteristic of the MBBR process
N R, YALE INE WRESSEEE AE
o] slom, Fig. 13 b Parameter Units Value
vz, LAz 5720 8TE A7 1395 Anaerobic tank m 13.95
m, smf‘ 270m’iL Atz AAx2ZT A9 Anoxic tank m‘f 18.60
1} g {:cq Z gure 5055m ol Table 134 7ol Aerobic tank m’ 27.00
F7 12Ul DOEEFY Media %2 98) DO depletion tank m 4.13
owu‘g} diffuserd At on, AEF haffled
MAske] Media?l %8 -4 o}
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22 AEay
A9 20039 8Y 26U PE 20049 99 22k 31 2 #s
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F& FelA g8 77 200%, 0% 8- ‘?’r‘ﬂ%;‘-:-v- & AL B A5 777 206, 2.40,
sgdon, A#HEre] $HEAE Table 25 250, 2.10mg/LelH, F& FE¥ 77 1.05, 045,
FASEN 052, 0.92mg/L.3¥ Febxtth
Table 2 Operation conditions of the MBBR process
Item Spring Summer Autumn Winter
F/M ratio (kg BOD/Kkg MLVSS day) 0.15 0.17 0.17 0.13
F/M ratio (kg COD/kg MLVSS day) 0.23 0.30 0.28 0.21
Flow rate(m’/day) 230
MLSS (mg/L) 2,857 2,502 2,683 3,082
MLVSS (mg/L) 2,491 1,983 1,838 2,330
SRT (day) 13.7 14.7 11.2 12.4
Temp (C) 136 21.1 174 10.4
Sludge Retum Rate (9%6) 50
Internal reeveling Rate (%) 200
Anacrobic 1.46
IIRT (hr) Anoxic 1.94
r Aerohic 2.82
Total 6.22
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Table 3 Influent and effluent T-P concentration and
removal efficiency during the operation period

. TP concentration, mg/L | Removal
Season .
influent effluent eff., 9
Autumn| 206 | 105 ) 491
Winter | 240 | 045 08
Spring [ 250 O _ 0
Summer 2.10 56.2
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Fig. 2 Influent and effluent T-P concentration and
removal efficiency during the operation period
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Table 4 Seasonal concentration of PO,~P during
the operation period

PO4-P concentration, mg/L

Season |7 : ; . "
influent | anacrobic | anoxic | acrobic | effluent
Autumn| 102 | 1838 | 166 | 1.27 | 0.89

Winter || 1.53 | 397 | 302 0.80 021
Spring || lﬂ 57 | 401 1321 039 () 11

Summer| 160 | 205 | 263 | 101 | 067
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Fig. 3 Variation of PO4~P concentration in each
reactor
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Table 5 Seasonal SPRR and SPUR
Autumn| Winter | Spring | Summer
Average || 0.03 0.94 0.04 0.77
. - SPRR
Minimum|[ 0.05 021 0.06 024 -
(mg PO,-P/gVSS$- hr)
Maximum|| 2.1 2.83 2.20 1.53
Average || 0.38 1.1 1.41 i.01
.. - SPUR
Minimum ([0.0005] 0.26 0.17 0.21
(mg PO,-P/gVSS: hr)
Maximum}] 1.15 285 2.89 1.82
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