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Phosphorus of Pig Wastewater in Bench Scale Reactor
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ABSTRACT

This study was performed to evaluate the effect of temperature on operating parameters for
reactor in pig wastewater treatment using sequencing batch reactor method which is one of the
biological treatment methods. Study was accomplished by experimental apparatus of bench scale,
and the degradation rate coefficient and temperature correction factor were derived. The followings
are the conclusions that were derived from this study.

1. In the characteristics of pig wastewater, concentrations of TKN and T-P were very high

as 590 mg/! and 40 mg/l, respectively.

2. Removal efficiency of BOD and CODy, as organic compound indicators were the highest

mark as 97% at 25C.

3. When temperature was incresed from 10C to 25C, removal efficiencies of TKN and T-P
were proportionally increased. Especially, the former was greatly effected by temperature

of reactor.

4. In experiment of bench scale, the degradation rate coefficients were increased as temperature
increased, but decreased at the temperature range of 25~35C. Temperature adjustment coef-
ficients for CODwm,, BOD, TKN and T-P were 1.1460, 1.1356, 1.1140 and 1.0565, respectively.

Keywords : Operating parameters, sequencing batch reactor, degredation rate coeffient, temperature

correction factor.
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Table 1. Removal rate in each parameter by tem-

perature (Unit: %)

FOTAIET 5oy CODy,| $S [TKN | T-P
emperature

10 80.6 | 79.1 | 904 | 356 | 609

15 86.5 | 85.0 | 89.1 53.1 62.2

20 942 | 914 | 879 | 736 | 633

25 964 | 969 | 873 80.4 | 80.6

30 95.7 | 95.7 | 86.2 | 818 | 782

35 91.1 | 84.1 | 864 | 804 | 78.0

*Aeration Time:18 hrs
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Table 2. Summary result of degradation rate coeffi-
cient(K;) for each parameter by tempera-
ture in bench scale reactor
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Table 4. Estimated hydraulic retention time required
for meeting the specified effluent standard
of TKN by MLSS at 10T in bench scale

Temperature Degradation rate coefficient(K,)|F-uptake
o rate
(c) BOD | CODy, | TRN TP
10 0.0231 0.0257 0.0033 0.0006
15 0.0357 0.0385 0.0067 0.0006
20 0.0850 0.0670 0.0153 0.0007
25 0.1441 0.2071 0.0233 0.0015
30 0.1219 0.1497 0.0263 0.0013
35 0.0567 0.0353 0.0239 0.0013

reactor
TKN of raw Effluent MLSs | Hydraulic
wastewater standard of (mg/l) retention
(mg/h) TKN (mg/l) time (hrs)
629 120 4,000 202.1
629 120 5,000 161.7
629 120 6,000 134.7
629 120 7,000 115.5

Table 3. Estimated hydraulic retention time required for meeting the specified effluent standard by temperature
in bench scale reactor

Parameter BOD CODw, TKN T-P
Concentration of raw '
wastewater (mg/l) 593 720 629 40
Standard (mg/l) 100 [ 50 |30 |100 50 [30 120 J100 |15 [ 10
Temperature (C) | MLSS (mg/l) Hydraulic retention time (hrs) by standard

10 2216 569 | 1254 | 216.6 | 786 | 1699 | 291.6 | 364.8 | 455.0 | 50.1 90.3
15 2207 37.0 814 | 1408 | 529 | 114.2 | 196.0 | 180.4 | 2250 | 50.3 90.6
20 2378 14.5 32.0 | 552} 281 60.7 | 104.2 733 | 915 46,7 | 84.1
25 2300 8.8 194 33.6 94 20.3 349 49.8 62.1 | 19.3 34.8
30 2236 10.7 236 | 408 | 134 289 | 496 | 454 56.6 | 229 | 413
35 2242 23.1 508 | 87.8 | 566 | 1223 | 2098 | 498 | 62.1 | 229 | 412
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Table 5. Estimated F/M ratio required for meeting the specified effluent standard by temperature in bench
scale reactor

Parameter BOD CODy, TKN T-P
Concentration of raw
wastewater (mg/l) 593 720 629 40
Standard (mg/l) 100 [ 50 | 30 | 100 ] 50 lso 120 [100 | 15 | 10
Temperature (C) | MLSS (mg/l) F/M ratio (kg/kg MLSS-day) by standard

10 2216 0.11270.0511 | 0.0296 | 0.0993 | 0.0460 | 0.0268 | 0.0187 | 0.0150 | 0.0086 | 0.0048
15 2207 0.174110.0790 [ 0.0457 | 0.1486 | 0.0688 | 0.0401 | 0.0379 | 0.0304 | 0.0086 | 0.0048
20 2378 0.4130)0.1875(0.1085 | 0.2589 { 0.1198 { 0.0698 | 0.0866 | 0.0694 | 0.0086 | 0.0048
25 2300 0.7015 | 0.3135] 0.1843 1 0.8004 | 0.3704 | 0.2158 | 0.1318 | 0.1057 | 0.0216 | 0.0120
30 2236 0.5934 | 0.2694 | 0.1559 | 0.5786 | 0.2677 | 0.1560 | 0.1488 | 0.1193 | 0.0187 | 0.0104
35 2242 0.2755]0.125110.0724 | 0.1364 | 0.0631 | 0.0368 | 0.1352 | 0.1084 | 0.0187 | 0.0104
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