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STUDY ON PHOSPHORUS MASS BALANCE OF THE BIOLOGICAL
PHOSPHORUS REMOVAL PROCESS BY A FULL SCALE PLANT
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ABSTRACT: In this study the intluence ot return tlow phosphorus load on the pertormance ot the anacrobic-oxie

biological phosphorus removal process as well as the behavior of removed phosphorus in the sludge treatment process

were investigated 1n order to obtain information for optimum sludge treatment for the process. A full scale wastewater

treatment plant was used tor the study
The following findings were obtained as the results of the study.

(1) With anaerobic di\gestion in the sludge treatment process about 60% of phosphorus amount which was removed as
excess sludge was again released in the sludge treatment process

(2) In the case when gravity thickened sludge was directly dewatered without anaerobic digestion, phosphorus amount
which corresponds to removed phosphorus amount as excess sludge could be discharged as siudge cake out of
the process.

(3) It is considered that in order to obtain mean effluent T-P concentration lower than 0.5 mg/l, the ratio of
return flow phosphorus load to that of inflow should be less than 50% for reactor HRT 5.6 hours. In addition
to that, return tlow phosphorus load, especially that ot the belt press tiltrate should be equalized before returned.

KEYWORDS: Biological phosphorus removal. Sludge treatment, Phosphorus mass balance, Return flow
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Table. 1 Operating Conditions
Water Qpg | Qr Dt X DO | SRT
Mode| Run | - Term | Tempers -l nttay) |m¥day)| () | @/2) |(mg/e)| @ay)
1 8591~ 915 266 9,436| 3698 5.5 2.38 1.4 96
2 9.16~ 9.30 24.8 9,337| 3,709 5.6 2.38 1.1 10.6
3 10 1~1015 234 9,181] 3,605 5.6 343 36 6.8
4 10.16~10 31 22.3 9,244] 3,604 5.6 3.12 4.2 6.0
I 5 11, 1~1118 206 9,308 3668 5.6 3.02 43 5.8
6 11.19~11 30 19.0 9,276| 3,590 56 3.13 5.0 4.9
7 12. 1~12 18 17.0 9,150| 3417 5.7 284 5.6 4.5
8 12.19~12.31 15.4 9,443] 3,491 55 2.84 4.1 4.7
9 ['86.14~ 116 144 8,005| 3,249 6.5 302 6.0 7.0
10 1.17~ 1.31 141 8,900{ 3,453 116 2.84 5.4 14.7
11 2. 1~ 2.15 14.0 8681 3766 | 11.9 3.59 5.6 19.8
a 12 2.16~ 2.28 136 9376 4433 11.1 3.82 36 18.9
13 3. 1~ 315 14.0 9,239 4,642 11.2 4.05 4.5 18.1
14 316~ 3.31 15.0 10,169} 5139 | 10.2 368 3.4 15.7
(Legends) Qpg : Primary Effluent Flow Rate (m%day)
Qr : Return Sludge Flow Rate (m%day)
Dt : Reactor HRT Based On Qpg (hr)
X ¢ MLSS in D section of Reactor.(g/4)
DO : DO in D section of Reactor (mg/4)
Note : Water Temperature was measured in the reactor.
Table. 2 Results of Phosphorus Removal
R | 2flow Primary, ent Reactor Final Effluent
T—P [PO4-P| T—P |PO,~-P A B C D T—~P |PO4-P
1 4.82 208 6 09| 372 24.6 13.8 0.75 0.06 0.28 009
2 3.99 1.74 632 | 375 239 12.8 0.44 0.06 0.19 017
3 427 2.40 596 | 450 34.8 22.2 511 035 0.24 0.21
4 3.81 2.32 6.59 | 524 32.9 217 6.82 0.47 0.88 0.82
5 413 231 7.04 | 6.06 37.2 26.3 7.68 0.20 0.60 041
6 382 2.38 1163 | 854 36.4 26.3 9.46 1.93 4,26 4.17
7 3.87 2.45 878 | 741 30.7 211 354 0.15 099 0.76
8 401 2.36 848! 7.13 43.5 388 33.0 2.49 3.77 2.07
9 3.42 2.44 8591 581 24.3 18.7 559 0.68 1.49 1.19
10 3.93 2.44 7.14 | 530 24.8 7.66 0.27 0.10 023 0.07
11 6.35 2.53 829 | 470 32.9 0.50 0.09 0.23 016 0.03
12 6.01 2.28 8.06 | 459 336 2.45 0.29 0.23 027 0.17
13 419 2.32 8.72 | 706 410 1.46 032 0.73 0.38 014
14 407 2.32 813 7.27 34.6 13.7 0.89 0.25 1.54 048
(mg/4)
Note : The location of A,B, C and D sections of the reactor are shown in Fig. 2.
Table.3 Results of BOD, SS and NH,-N Removal
Inflow Primary Effluent Final Effluent
Run '8op | ss |NH-N|BOD | s5 |NHi-N|ARE | ss [NH-N|NOz{s
1 130.5 [2579 | 228 [166.5 98.0 { 310 31 5.6 230 429
2 204.0 1259.3 1199 87.0 1{102.0 | 31.9 2.9 57 23.3 416
3 1950 [1763 | 24.1 91.56 86.8 | 292 2.9 34 15.6 7.56
4 123.3 [173.8 | 255 99 7 87.6 | 30.8 34 4.1 191 910
5 1060 [152.7 | 263 109.0 857 | 32.3 79 67 235 7.96
6 92.0 |143.2 | 27.1 |111.0 j101.2 | 346 2.5 85 26.6 807
7 1387 [102.5 ]| 297 142.3 932 32.5 3.6 7.9 27.6 3.05
8 137.0 85.9 | 265 |199.0 88.1 | 31.8 3.0 88 30.0 065
9 835 (1121 | 26.0 1156.0 1433 | 274 19 6.0 318 104
10 126.6 [102.1 | 27.1 1510 [101.0 | 32.1 29 33 32.6 3.15
11 171.0 [155.3 | 280 {1360 |1063 | 318 3.2 3.3 31.8 4.33
12 1400 [1709 | 270 1470|1049 320 4.1 39 28.8 4.09
13 185.0 [125.0 | 264 11945 95.8 [ 32.1 3.9 5.4 280 411
14 2750 | 176 7 29.2 2335 98 9 32.2 15.8 32.8 29.0 299
(mg/¢)
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