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Study on the influencing factors and mathematical model
of denitrification phosphate uptake process

Xu Wei' *  Lii Xiwu’
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Abstract The denitrification phosphate uptake process is the core reaction process of denitrification phos—
phorus removal technics. So the effect of several important factors including the amount of phosphorus release per
MLSS( APRPM) MLSS and initial nitrate concentration on the denitrification phosphate uptake process was in—
vestigated by a series of batch tests and the experimental sludge was taken from the two-sludge system of a labora—
tory. The experimental results showed that APRPM had obvious effect on the phosphate uptake process and both
the speed and potential of phosphate uptake increased obviously with the increasing of APRPM if the electron ac—
ceptor was adequate but it seems to have slight effect on rising the excess of Puptake to increase APRPM. MLSS
was also proved a very influential factor of the denitrification phosphate uptake when the organic carbon wasn’t a
limiting factor. The speed of denitrification phosphate could be accelerated by increasing MLSS. While initial ni—
trate concentration seemed to influence the denitrification phosphate uptake process slightly if it was adequate as
electron acceptor. Based on part of the experimental results a simplified model of denitrification was developed.
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Table 1 Initial concentrations of SP and NO; N of each test (mg/L)
1" 2# 3# 4* 5% 6"
I SP 34.33 34.08 34.8 34.6 35.16
NO; N 50.12 51.44 51.9 49.69 50.01
1 SP 45.57 45.55 45.27 45.85
NO; N 49.57 50.52 50. 69 50.49
" SP 30.06 34.04 33.69 35.97 37.37 40.37
NO; N 21.27 30.51 40. 84 50.32 60.78 69.27
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Table 2 Relation of the denitrifying phosphorus uptake speed per MLSS and
reaction time & the mass of phosphorus released by per MLSS
(h) (mg P/(L*he+gMLSS))
(1) (2) (3) (4) (5) (6)
0.17 7.47
0.25 1.53 2.18 3.64 4.24 4.92
0.5 5.51
0.83 1.16 1.66 2.73 3.31 3.94
1 4.65
1.67 0.89 1.31 2.01 2.54 3.08
2 3.19
2.5 0.77 1.07 1.79 1.99 2.48
3 2.69
3.67 0.56 0.82 1.37 1.64 1.9
4.5 1.94
5 0.43 0.63 1.06 1.23 1.45
5.17 1.76
(1) ~(6) (mg P/(L g MLSS)) :2.09.3.07.5.13.6.10.7.06.8.76.
2 (1) ~(5) 1.2.1 8.76 mg P/

(L + g MLSS)
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