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ABSTRACT

Outbreak of animal infectious diseases such as foot-and-mouth disease, avian influenza are becoming prevalent
worldwide. For prevent the further infection, tremendous numbers of the infected or culled stocks are buried around farm.
This burial method can generate a wide range of detrimental components such as leachate, nutrient, salt, and pathogenic
bacteria, consequently. In this study, for the stabilization of livestock carcasses leachate, advanced oxidation processes
utilizing the Fenton reaction was investigated in lab-scale experiments for the treatment for CODc; of livestock carcass
leachate. COD¢; reduction by the Fenton oxidation was investigated response surface methodology using the Box-
Begnken methods were applied to the experimental results. A central composite design was used to investigate the effects
of the independent variables of pH (x;), dosage of FeCl,' 4H,O (x;) and dosage of H,O, (x;) on the dependent variables
CODg; concentration (y;). A 1 M NaOH and H,SO, was using for pH control, FeCl,*4H,0 was used as iron catalyst and
NaOH was used for Fenton reaction. The optimal conditions for Fenton oxidation process were determined: pH, dosage of
FeCl,+4H,0 and dosage of H,O, were 3, 0.6 g (0.0151 M) and 7 mL(0.259 M), respectively. Statistical results showed the
order of significance of the independent variables to be pH > initial concentration of ferrous ion > initial concentration of
hydrogen peroxide.
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Table 1. Physicochemical properties of leachate samples from
swine carcass disposal A and B site

Carcass disposal site

Item
A site B site
Location Icheon, Kyunggi Icheon, Kyunggi

Type of buried animal Swine Swine
Number of buried animal 5,800 5,300

pH 6.8 6.3
COD¢, (mg/L) 181,304 79,734
BODs (mg/L) 46,375 29,375
NH,-N (mg/L) 5,800 4,700
PO,-P (mg/L) 1,870 1,550
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Table 2. Box-Behnken design for experiment
Explanatory variables
Code
pH Initial FeCl, Initial H,O,
Max. level +1 0.6
Centrallevel 0 5 0.4
Min. level -1 3 0.2 5
Coded factor Uncoded factor
Run order
pH Initial FeCl, Initial H,O, pH Initial FeCl, Initial H,O,
1 0 0 0 5 0.4 7
2 0 -1 1 5 0.2 9
3 0 -1 -1 5 0.2 5
4 -1 -1 0 3 0.2 7
5 -1 1 0 3 0.6 7
6 0 0 0 5 0.4 7
7 0 1 -1 5 0.6 5
8 1 0 -1 7 0.4 5
9 0 1 1 5 0.6 9
10 1 1 0 7 0.6 7
11 1 0 1 7 0.4 9
12 -1 0 -1 3 0.4 5
13 1 -1 0 7 0.2 7
14 -1 0 1 3 0.4 9
15 0 0 0 5 0.4 7
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Table 3. Experimental results of the Box-Behnken design

Table 4. Regression analysis and response surface model fitting

Run Coded factor COD,
order pH Initial FeCl, Initial H,O, Removal (%)
1 0 0 0 37.2
2 0 -1 1 314
3 0 -1 -1 30.4
4 -1 -1 0 68.4
5 -1 1 0 83.7
6 0 0 0 37.2
7 0 1 -1 31.6
8 1 0 -1 17.6
9 0 1 1 30.5
10 1 1 0 233
11 1 0 216
12 -1 0 -1 68.5
13 1 -1 0 286
14 -1 0 1 67.2
15 0 0 0 37.2
AREo] 7] FAF TmLe 76.9%NA 70.7%2}
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31:1_ E]-AO_C_)E }\].Q_z‘ﬂ- z,: 9= 7]_15_/\34 OOﬂHo]. 7L§_§
o1l oFdA A7t 7S AoE AlEHT)

3.2, HSEHEAM ot v E22H =X
AFAA 8] AA-E Z3H(Table 2)0l we} I

5
9] COD¢, AHES S48 TH(Table 3). 2 2314
o7 Bl —v"&v‘i"‘q Ay}, BAAGE 99.8%30H, I
A AATE 993%2 BAEAS. AT T
T Holo] 993%E Aol 7Fedt vl =2 VeSS
HolFa g9lon, o= ISHEC] WMES HEI A
A g A A T e AeZ JERdTh T3
Table 304 AAI3 HFEL] 712 ©7} th27] wjFo
ol WFTES I3l FYUE HFE Aest A=
Sk Hkg 2 A 8yt Bt} o7)A xy, x5, x5 pH,
FeCl, 9%, 181 %7] H,0, FY=Zo|c}.

FE O_u

¥=37.20-24.59x, +1.29x,+0.32x;—5.15xx, + 1.32x x5
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Source DF¥ Seq. SSY F9 pY
Model 9 5839.68 224.48 0.000
Linear 3 485047 1616.82 0.000
Square 3 875.00 291.67 0.000
Interaction 3 114.21 38.07 0.008
Residual error 5 14.45
Pure error 2 0

Total 14 5854.14

a) DF : Degree of freedom, b) Seq. SS : Sum of squares, ¢) F : F
value, and d) P:P value
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o \

404 —

- 20- T T T T T T
. 1 0 1 1 0 1
] H202
b3
60-
o
40 — —,

—
o
—

Fig. 3. Results of ANOVA test for COD, removal efficiency at
main effect.
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Fig. 5. Response Surface plot (3D) for COD¢, removal efficiency.
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Table 5. Physicochemical properties of leachate samples from
swine carcass disposal A and B site

Carcass disposal site

Item
A site B site
Initial CODc, (mg/L) 69,200 23,700
Residual CODc, (mg/L) 18,000 5,800
Initial E-coli (CFU/mL) 92,800 8,000
Residual E-coli (CFU/mL) 0 0
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