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In order to develop livestock wastewater treatment technology by natural purification method, the optimum
filter media in small-scale livestock wastewater treatment apparatus for treating livestock wastewater were
studied. Removal rates of pollutants under different filter media were in the other of coarse sand = broken
stone > zeolite > calcite for COD, zeolite >> broken stone = coarse sand = calcite for T-N, and calcite >
coarse sand = broken stone = zeolite for T-P. Based on the above results, the optimum filter media was
coarse sand in small-scale livestock wastewater treatment apparatus. To meet acceptable effluent quality
standard for livestock wastewater and to improve T-N and T-P removal efficiencies, removal efficiencies of
pollutants in small-scale livestock wastewater treatment apparatus with mixed filter media were studied. The
removal rates of COD, SS, T-N and T-P in effluent were 84, 94, 65 and 98% in small-scale livestock
wastewater treatment apparatus with mixed filter media, respectively. For increasing the T-N and T-P
removals in small-scale livestock wastewater treatment apparatus, the mixed filter media are recommended.
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Tabe 1. Chemical characteristics of the livestock wastewater used in the study.

pH CODw SS T-N T-P NH;-N NOs-N NO»-N POs-N
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 (n=3).
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Table 2. Chemical characteristics of the filter media used in the study.
Filter media pH EC oM T-N T-P
1:5H,0 dS m’ % e mg kg~ -
Coarse sand 79 £ 0.2 0.05 = 0.01 0.54 = 0.12 159 £ 1.23 23.0 = 1.15
Broken stone 7.8 £ 0.1 0.04 = 0.01 0.85 = 0.09 39 + 0.79 20.6 = 0.94
Calcite 8.9 £+ 0.1 0.12 + 0.02 0.20 + 0.07 11.0 + 0.04 72.8 + 3.28
Zeolite 57 +£0.5 0.09 + 0.02 0.80 + 0.11 77.5 + 4.64 198.0 + 11.6
Filter media K Ca Mg Fe Cu Mn Zn
mg kg]
Coarse sand 1,638 + 214 2,212 + 48 489 £ 95 2,428 + 421 02 +0.04 51012 15 £ 31
Broken stone 1,394 + 158 1,031 + 121 1,942 + 114 4,955 £ 1021 2.4 + 0.61 2640 + 214 18 +£24
Calcite 32 £ 1.6 407,540 + 43,214 9,555 £ 306 5,251 + 512 27 £ .04 2140 £42.1 150 + 134
Zeolite 2,153 + 95 7.1 £ 0.9 700 + 51 640 £ 421 63.0 £ 22 64 + 1.1 13 £12
Data represent mean = SD (n=3).
100 Aerobic bed
------ Coarse sand
Broken stone
80 — - - — Calcite
N — — — Zeolite
£ 60
s 40
g Outflow
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Fig. 1. Particle distributions of the filter media used.
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Fig. 2. Schematic diagrams of small-scale livestock
wastewater treatment apparatus.
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(APHA, 2005)9] standard method (Kim et al,, 2001)¢]
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Fig. 3. Concentration of COD (A) and removal rate of
COD (B) in the water under different filter media in
small-scale livestock wastewater treatment apparatus.
(O : Inflow ; : 1% treatment ; B : 2" treatment).
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Fig. 4. Concentration of SS (A) and removal rate of SS
(B) in the water under different filter media in small-
scale livestock wastewater treatment apparatus. ([]
Inflow ; : 1% treatment ; B : 2" treatment).
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Fig. 5. Concentration of T-N (A) and removal rate of
T-N (B) in the water under different filter media in
small-scale livestock wastewater treatment apparatus.
(O : Inflow ; : 1% treatment ; B : 2" treatment).
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Fig. 6. Concentration of T-P (A) and removal rate of
T-P (B) in the water under different filter media in
small-scale livestock wastewater treatment apparatus.
(O : Inflow ; : 1% treatment ; B : 2" treatment).
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Fig. 7. Removal rate of COD, SS, T-N and T-P in the
water under mixed filter media method in small-scale
livestock wastewater treatment apparatus. (C] : Control;
: Mixed filter media.)
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