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Characteristics of Biological Phosphorus Removal in the MBR
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Department of Environmental Engineering, Kwandong University

ABSTRACT : The reciprocal effects towards the enhanced biological phosphorus removal were performed for anaerobic, aerobic and anoxic
phases. The batch experiments showed that the p-absorption in the anoxic phase was 50% lower than aerobic phase. The correlation coe-
fficient between p-back-solution and p-absorption was found to be R*=0.557 however, the coefficient b(b =8.4049) was relatively higher
than the other researchers results. The increase and/or acceptance of the K , Mg *_ and NHs-N-concentration was proportional to those of
the POy-P-concentration in the batch test. The relationship between K, Mg™ and PO4-P was determined. The average value of this relation-

ship agreed with 0.2 mol K'Ton/mol PO4P Ton and 0.21 mol Mg*Ton/mol POsP lon in the anaerobic phase. The absorbed ratio of K
to Mg~ over POs-P was found to be 1:5.
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Table 1. Operating parameters of the MBR-laboratory plant

Volume flow(net): 10 L/h

Recirculation anoxic-anaerobic Ra: 10 L/h(100%)
Recirculation aerobic-anoxic Ri: 10 L/h(100%)
Sludge age: 10 d
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Fig. 1. Scheme of the MBR-laboratory plant.
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Fig. 2. Scheme of the batch-test.
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Fig. 3. NHs-N-process in the AN, AE and AX of the batch-
test.
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Table 2. Important characteristic data of the K" and Mg™
RverageT Range
Back-solution of the K'-concentration [mg K/L] 2090 | 1475~30.82

Absorption of the K'-concentration [mg K/L] 948 | 0.71~15.79
Bio. elimination [mg K/L] —11.424-1.37~ -30.11
Specific back-solution [mg K/g TS] 527 | 3.50~1027
Specific absorption [mg Kig TS] 185 | 0.24~322
Specific elimination [mg K/g TS} 342 |-6.28~ -10.03
Back-solution rate [mg K/g TS h] 264 ﬁLIjS—~5.I4
Absorption rate [mg K/g TS h] T oar | one—ost
T [
Back-solution of the Mg -concentration [mg Mg/L] | 942 | 4.61~1349
Absorption of the Mg'-concentration {mg Mg/L] 304 | 030~463
Bio. elimination [mg K/L] -6.38 (077~ -11.75
Specific back-solution[mg Mg/g TS] 228 1 110~402
Specific absotption fmg Mg/g TS} 064 | 010~051
Specific elimination [mg Mg/g TS| -1.64 1-0.19~ 392
Back-sofved sate [mg Mg/g TS hj 1.14 | 055~201
absorptive rate [mg Mglg TS h) 0.16 | 0.03~023
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Table 3. Specific p-back-solution and absorption of the POs-P
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Table 4. Specific phosphorus back-solved rate and specific phosphorus absorptive rate in the Laboratory plant of the batch-test

FP-back-Sb\u(ie“ Fspec. P-back-solution | spee.P-back-solution, max rP-abs. Tsvec. P-abs. % F‘s})%. a0t Max
fmg P/ b [mg Plg TS hj [mg P/L h] fmg Plg TS b fmg Plg TS A
AN AE | AX AE | AX AE | AX
10.88 241 404 ! 8.11 [ 0.75 1.02 ( 0.09 131 T 0.21
(8.66~11.78) | (159~368) | (250~575) | (6.12~134) | (043~ 145) | (036~ 150) | (-006~0.20) { (069~254) | (0.04~05)
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Table 5. Stoichiometry of the K', Mg”" and PO4-P

K'/PO,-P Mg?'/PO,-P

[mg/mg] |[mol Ion/mol lon]|[mg/mg] [[mol Ton/mol Ion]
AN 0.99 0.2 1.84 0.21
AE and AX| 0.50 0.16 0.25 0.10
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