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Advanced Treatment of Piggery Slurry Using Micro Ozone

Bubble, UV, Ultra Sonic and Hydroxy Peroxide
Jeong, K. H.,, Kim, J. H,, Kwag, J. H., Jeong, M. S. and Lee, K. H.*
National Institute of Animal Science, R.D.A.

Summary

The aim of this study was to investigate the removal effects of the color, nutritive salts and
other pollutants on piggery slurry by advanced oxidation process (AOP) system. The experimental
AOP system was designed to treat 300 L of piggery slurry per hour. To enhance oxidizing power
of the experimental APO system, a ultraviolet irradiation system and the ultrasonic system were
attached to the AOP system. With 5 min ultrasonic treatment, COD, SS and T-N concentrations
were changed from 210, 820, and 309 to 200, 760, and 262 mg/L, respectively. With 10 min
ultrasonic treatment, SS and T-N concentrations tended to decrease but T-P concentration was not
changed. With the treatment of both ozone and ultrasonic waves for 30 min, COD, SS, T-N and
T-P decreased from 238, 900, 400, and 5 to 165, 540, 263, and 4 mg/L, respectively. With the
treatment of both ozone and ultraviolet irradiation for 30 min, COD, SS, T-N and T-P decreased
from 321, 340, 204, and 15 to 151, 140, 111, and 7 mg/L, respectively, and color was changed
from 4,344 to 624.

{(Key words : AGP, Color, Ozone, Ultrasonic, UV)
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Fig. 1. Variations of pig farming industrial
structure in korea.
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Table 1. Specification of ozone reactor

Classification

Specification

Ozone generation

8.0 g / hour

Ozone concentration

52 g/Nm

Ozone water generation

50 ~100 L/min

Ozone water concentration|

0.7~2.0 ppm

Dimension

570W x 570D x 850H

4. H>0; reactor

>N
o
2
¥

[
0,
o,
tlo
S
e
i
elr
>
ofy
2
X
lo

[\

[
O
2
rle
o3
ﬁ
el
o

b

o Jo
il

fLoopd duooft rfr 22 & L

4 ™
3o ©
ket

o Ju
o,
i
32

U
.
o
ﬁ

w M
L
ofo
)

920A+ (pH), YSI 5000(DO), AA280FS(-7]%),
YSI 3100 (A7 A= %), CARY 300(Z3H=
A Y 7I7E ol &Esith & AEe #
Ha&S 57437] S8l BOD, COD, 13
=, A4, 3l 59 FEE 2439

— 211 —



FAA

Micro bubbie

Fig. 3. Formation of micro ozone bubble.
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Fig. 4. Effect of Ozone + UV treatment on livestock waste water.

Table 2. Changes of physico-chemical characteristics in piggery slurry treated with ozone + UV

(Unit : mg/L)

Classification Color EC pH COD SS T-N T-P

Inlet 1,352 2.13 7.84 255 220 136 8

5 min 902 1.94 7.64 185 160 122 9

10 min 1,029 1.86 7.85 162 140 88 8

15 min 899 1.95 7.87 183 160 142 9

20 min 693 2.02 7.8 166 150 121 7

25 min 527 2.04 7.69 152 130 100 7

30 min 402 2.06 7.66 159 90 114 7
HAEL - A E A3 223 uve) F B o 9 ssek AL FRE Az
A Agad A4 A7 Aoz Bew o APl mek AR gashe AgE w
oz wolth e 249E g gtk 937 UvE Este] Aela AR

AdE A5 Ax 9 29E AAZEE DAL Fg 59 deh et 2

gk oF - 229 o]8% A% ¥ 4b 9 UVE WIW neisA
A 3 Table 40 vhebet whs} 2o, A% Pol meh el EANE AT 2
oF 2ERE WA 3087 A4S Az Ago] HYARY Azt wet a
£ Z5el 238mgLP® COD =+ ALA e Ees AAHLE RoFE Aol
ol Anel W Al WolAE AFE o] AFE UV £FNA 0FE Ayl



FAANAEBR R A 15D 3 &

Table 3. Changes of physico-chemical characteristics in piggery slurry treated with ozone + UV

(Unit : mg/L)

Classification Color EC pH COD SS T-N T-P

Inlet 4,344 3.52 8.13 321 340 204 15

5 min 1,151 1.79 7.56 179 150 144 9

10 min 1,158 1.86 7.85 162 130 73 17

20 min 905 1.87 7.83 154 150 87 7
25 min 731 1.88 7.8 147 150 58

30 min 624 1.93 7.76 151 140 111 7

Table 4. Changes of physico-chemical characteristics in piggery siurry treated with ozone

+ ultrasound (Unit : mg/L)
Classification EC COD SS T-N T-P
Inlet 4.5 238 900 400 5
5 min 4.6 236 800 443 5
10 min 4.6 227 780 356 5
15 min 4.6 222 680 305 4
20 min 4.5 192 660 235 5
25 min 4.5 179 560 220 4
30 min 4.6 165 540 263 4
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Fig. 5. Change of color by AOP with time.
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Table 5. Changes of characteristics of piggery slurry treated with Os + Ultra sound

(Unit : mg/L)
Classification Color EC COD SS T-N T-P
Inlet 525 3.0 123 220 12 1
5 min 428 3.0 88 120 8 1
10 min 363 3.0 91 200 10 1
20 min 261 3.0 83 280 5 1
25 min 245 3.1 73 360 11 1
30 min 220 3.1 72 240 12 1

Table 6. Changes of characteristics of piggery slurry treated with Ultra sound

(Unit : mg/L)

Classification; Color EC pH BOD CODmn SS T-N T-P

Inlet 1,520 4.5 8.71 152 210 820 309 5

5 min 1,287 4.7 8.65 149 200 760 262 5

10 min 1,282 4.8 8.63 133 186 800 271 5
Table 7. Changes of characteristics of piggery slurry treated with Oz +H20;

(Unit : mg/L)

Classification| Color EC pH BOD CODmn SS T-N T-P

Inlet 4818 2.79 8.98 63 232 200 291 33

5 min 4,297 2.8 9.01 60 256 100 161 34

10 min 3,188 2.81 9.02 48 252 400 208 34

20 min 2,467 2.82 9.05 53 252 300 65 33

30 min 2,192 2.8 9.05 58 225 200 128 32
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Table 8. The Effect on reduction of Escherichia coli and Salmonella by application of
(Unit : CFU/mL)

advanced oxidation process

Classification 0, 0:+H-.0» Classification O3 0:+H,0»
Influent 104 2.1x10* Influent 4.6x10° 7.5%10°
5 min 7.1x10° 2.7x10° 5 min <10 2.5x10
10 min 2.8x10° 2.4x10° 10 min <10 <10
20 min 7.0x10 43x%10 20 min <10 ND
30 min <10 <10 30 min ND ND
40 min <10 <10 40 min ND ND

Escherichiacoli Salmonella
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