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Optimum Configuration Method and Livestock Wastewater Loding for
Treating Livestock Wastewater in Constructed Wetlands by
Natural Purification Method
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To obtain optimum configuration method and livestock wastewater loading in small-scale livestock
wastewater apparatus by natural purification method for treating livestock wastewater, the small-scale
livestock wastewater apparatuses were constructed with 9 kinds of combined systems such as aerobic bed
(ae)-anaerobic bed (an), ae-ae, ae-anoxic bed (0x), an-an, an-ae, an-ox, ox-ae, ox-an and ox-ox livestock
wastewater treatment apparatuses. Under different configuration methods, the removal rate of COD in Ae-Ae
and Ae-An livestock wastewater treatment apparatus was higher than that in other configuration methods.
The removal rate of T-N in Ae-An livestock wastewater treatment apparatus was higher than that in other
configuration methods. Removal rates of SS and T-P were not different regardless of configureation methods
in small-scale livestock wastewater treatment apparatus. Under different livestock wastewater loading, the
removal rates of pollutants were higher in the order of 50 L m’ day'1 = 100 L m” day'1 > 200 L m” day'l.
Therefore, optimum configuration method was Ae-An livestock wastewater treatment apparatus, and optimum
livestock wastewater loding was 100 L m” day'1 in small-scale livestock wastewater treatment apparatus.

Key words: Natural purification method, Aerobic bed, Anaerobic bed, Anoxic bed, Livestock wastewater,
Configuration method
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Tabe 1. Characteristics of the livestock wastewater used.
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Fig. 1. Particle distributions of the filter medium used.

pH COD SS T-N T-P NH4-N NOs-N NO>-N PO4N
mg L'
Average 6.5 2,485 3,658 2,520 125.9 2,110 118 33.6 89.7
SD' 0.2 350 280 460 322 380 21 5.4 10.2

"Standard Deviation.

Table 2. Chemical characteristics of the filter medium used.

pH EC OM T-N T-P K

Na Ca Mg Fe Mn Cu Zn

1:5H0 dS m’ %

mg kg’

79 0.05 0.54 15.9 23.0 1,638

464 2,212 489 2,428 51 0.2 15




280 MEE AEA - dobs - UAY - ol

Ao Thadl $AAIRS At W =R 5 o%elg)
on| WE SRNEE ofgluoi] YT SRS B
2

0 =7 954 ol AJsteict,

AUBEX| SAtHFX2Ex|e] dA ¥ AE 423
A FAH|SA YA = 278%, F718R H 4L
R LESte] 37]-87] 28 (ae—an),
St (ae—ae), &7]|-FAkA 23S (ae—ox),
71-87] 2%¥ (an—an), 7]-57] &Y (an-ae),
|-FAR 23 (an—ox), FAS-E7] 2FF (ox—an),
Aa-57) 2FHY (ox—ae) Y FAL-FAA 2
(ox—ox) O 3o & 79| RO R 7y 29| A7|= ¥
217 0.60 m x ¥°] 0,72 m3l ZetAY UF-S ALEd}o]
g0 0,20 m’ E|A| A2LsIATt (Fig, 2). 48 Ak
Ae)gze] s71dx 9 @)=zl 242 GAE FX1st
AL, oA FA/A = ZF A E sHEolA =o] 0.7 m7}
2 FHsLE Sz B3 7F 20| Unke shE
B25E 0,35 m YR|ol| 22} HAx|ste] 2dFgo] =A st
AL, @7z AFAREE Hdskstr] fal d71484=
P 23] 48 FAEleA
AR oA FAtHG0] B2 TR SAHSE ¢
2HE FYUAIA ol Aojapprlo g Aejste] =
H 37z Aeaes AdRshles F7RE 54
Al sar, @7z fYE SAEes 3eEE 97
1 vk

=]
gz A ol A AL v

[e]

o
;

>.

N
(s
BN

-

N
|
loy
N

=
=

40 ot meh ol
N

ot

ot

r
O

(o]

N

E

et
offl
gia
o
U
-
ot
_?L
8
v
o &Y

Fig. 2. Schematic diagrams of small-scale for treating
the livestock wastewater apparatus. (A: Aerobic(Ae)-
Anaerobic(An) beds system; B: Aerobic(Ae)-Aerobic(Ae)
beds system; C: Aerobic(Ae)-Anoxic(Ao) beds system;
D: Anaerobic(An)-Anaerobic(An) beds system; E: Anaerobic
(An)-Aerobic(Ae) beds system; F: Anaerobic(An)-Anoxic
(Ao) beds system; G: Anoxic(Ao)-Anaerobic(An) beds
system; H: Anoxic(Ao)-Aerobic(Ae) beds system; I :
Anoxic(Ao)-Anoxic(Ao) beds system).
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Fig. 3. Removal rate of COD in the water under different
configuration method in livestock wastewater treatment
apparatus (Ae : Aerobic ; An : Anaerobic ; Ao : Anoxic).
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Fig. 4. Removal rate of SS in the water under different
configuration method in livestock wastewater treatment
apparatus (Ae : Aerobic ; An : Anaerobic ; Ao : Anoxic).
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Fig. 5. Removal rate of T-N in the water under different
configuration method in livestock wastewater treatment
apparatus (Ae : Aerobic ; An : Anaerobic ; Ao : Anoxic).
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configuration method in livestock wastewater treatment
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Fig. 7. Removal rate of COD in the water under different
livestock wastewater loading in small-scale livestock
wastewater treatment apparatus.
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Fig. 8. Removal rate of SS in the water under different
livestock wastewater loading in small-scale livestock
wastewater treatment apparatus.
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Fig. 9. Removal rate of T-N in the water under different
livestock wastewater loading small-scale in livestock
wastewater treatment apparatus.
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Fig. 10. Removal rate of T-P in the water under different
livestock wastewater loading small-scale in livestock
wastewater treatment apparatus.
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