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Wastewater Processing of Chicken, which is the Primary Chemical Processing
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Abstract

A company, which is chicken butcherying-plant, was scheduled to increase up to twice output. We
researched the way to increase up to twice the processing efficiency at the target biological treatment tank
of A company. We performed for this study to obtain the reason why organic matter and nitrogen removal
efficiency is increased when MLSS concentration is increased. It’s performed at the target of pressure
flotation water on SBR system. We performed the research which MLSS was 12,700 mg/L for 30hours (in
aerobic condition for 25 hours and in anoxic condition for 5 hours). As a result, the nitrification was
happened completely in aerobic condition within 25 hours. Denitrification efficiency was also over 90% when
C/N ratio was over 3:1. After the experiment, we changed the concentration of MLSS 5,600 to 12,700 mg/L.
In condition MLSS was about 11,000 mg/L and HRT were 30 hours meet the Effluent quality standard.
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Fig. 2. Schematic Diagram of Lab Scale SBR
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Table 1. Operating Condition of Biological Reactor in A Company (Using a settling tank of MLE Process)

Aerobic tank

Anoxic tank Settling tank

Effective capacity (m®) 3,175

612 415

HRT (days) 2.1

0.4 0.3
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Table 2. Characteristics of Pressure Flotation Treatment Water of A company

- CODey CODwvi | T-N | TP [ NHsN | sS
Composition pH
mg/L
Waste water of | o, 03 | j317 1410783 | 582.94190.6 | 331.4462.6 | 33.0+48 | 188.4+482 | 1933.7536.1
poultry butchering
Pressure 61403 | 73401321 | 156.1490.7 | 15284323 | 66+1.7 | 923499 | 6344453
flotation water
Table 3. Operating Condition of Lab Scale SBR
SRT HRT DO
pH ORP
hour hour mg/L
Aerobic condition 20 25 2~3 65 ~ 7.0 0~139
Anoxic condition 5 0~0.1 70 ~ 175 0~-474

Shift operation in a single reactor :

250

Aerobic condition — anoxic condition
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Table 4. The Variation of Organic Matter and Nitrogen with HRT —1st

Fig. 3. Changing a form of Nitrogen at Aerobic
Condition according to Time - 1st
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BATE H39E 2014 3H

HRT COD¢; CODwn T-N NH;-N NOz;-N NO;-N Org-N
hr mg/L
0 680.0 148.0 120.0 67.0 0.0 9.1 44.0
5 493.0 113.0 120.0 39.1 0.0 42.2 38.8
20 212.0 72.0 120.0 10.0 0.0 112.1 2.1
25 125.0 50.5 120.0 0.0 0.0 120.0 0.0
shift operation : Aerobic condition — anoxic condition
Raw water dosage (ml/L)
HRT Composition
0.0 571 (C/N ratio=2:1) 85.7 (C/N ratio=3:1)
COD¢r 99.0 93.0 102.0
CODwn 30.8 25.7 57.7
T-N 110.0 86.0 75.0
30 hr | NN | me/L 0.0 10.7 16.1
NO>-N 0.0 0.0 0.0
NO3-N 103.4 70.0 48.8
Org-N 6.6 5.3 10.1
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Fig. 4. Changing Denitrification Efficiency according
to Pouring in Raw Water — 1st
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Table 5. The Variation of Organic Matter and Nitrogen with HRT —2st

HRT CODcr CODwm T-N NH3-N NO;-N NO3-N Org-N
hr mg/L
0 580.0 120.0 128.0 98.0 0.0 0.0 30.0
2 304.0 87.4 128.0 66.2 0.0 44.6 17.2
13 74.0 29.2 120.0 0.0 0.0 120.0 0.0
19 69.0 235 120.0 0.0 0.0 120.0 0.0
25 64.0 254 120.0 0.0 0.0 120.0 0.0
ad
shift operation : Aerobic condition — anoxic condition
o Raw water dosage (ml/L)
HRT Division
0.0 925 (C/N ratio=3:1) 155.0 (C/N ratio = 5:1)
COD¢; 61.0 69.0 78.0
CODwnn 16.3 21.3 26.0
T-N 155 13.0 25.0
30 hr NHs-N | mg/ 2 0.0 0.0 7.2
NO:-N 0.0 0.0 0.0
NO3-N 125 0.0 0.0
Org-N 3.0 13.0 178
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MLSS | CODe | CODwi | TN NO,-N NOs-N NH;-N Org-N
mg/L
5,600 399.0 150.3 110.0 0.0 0.0 77.8 32.2
7,800 410.0 164.2 150.0 0.0 0.0 785 715
9,300 340.0 152.7 140.0 0.0 0.0 74.6 65.4
10,800 430.0 168.5 148.0 0.0 0.0 80.6 67.4
12,700 550.0 188.5 138.0 0.0 0.0 98.0 40.0
_— 100.0
20 80.0 _’___,_1’-’ /’
2 %
] 2 600 -
@ 80 - (; 1’
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Fig. 7. Quantity of Remained COD at Various MLSS Fig. 8. COD Removal Efficiency at Various MLSS
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37172 A D Fakaz Aol A NOx-N& 25 NOs-N 0.0115~0.01199] #ro =2 Hls=gt +F& FAeth et
o] Fe= AT Aatshe, Aatsks 9 F HA A Al ZislaRs F7HA1717] $18A= MLSS S 555 =9
A B MLSS 5571 S71etA o] S7tehe & = o] &4l Wolgls AL TYF) AT
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Table 7. Quantity of Nitrification and Nitrification Rate at Various MLSS Concentration
Quantity of Nitrification rate gNO3-N/
BALES gL nitrification (mg/L) (NOs-N/T-N) BILVSAMILSS eMLVSS-day
5,600 36.3 0.33 0.83 0.0081
7,800 70.0 0.47 0.81 0.0115
9,300 80.1 0.57 0.78 0.0115
10,800 103.1 0.70 0.84 0.0118
12,700 111.8 0.81 0.77 0.0119
MLSS 5,600 mg/L MLSS 7,800 mg/L
120 - 160 -
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0 ST e il T
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Fig. 9. Changing a form of Nitrogen at Various MLSS Concentration according to Time
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Table 8. Concentration of Major Pollutant in Effluence

o Effluent quality MLSS Concentration(mg/L)
Disivion
standard 5,600 7,300 9,300 10,800 12,700
CODCr - 335 270 170 150 65
CODMn mg/ ¢ 90 134 86 43 30 18
T-N 60 80 90 80 50 19
CODMn removal efficiency (%) 10.8 476 718 82.2 90.5
T-N removal efficiency (%) 27.3 40.0 429 66.2 86.2
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