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Characteristics of Anaerobic Degradation on Dewatered Liquid of Household Food Waste.

Woo-Sung Kim, Jeoung-Yoon Seo, Young-Hyeong Lee" (Dept. of Environmental Engineering, College of Engineering,
Changwon National University Changwon 641-773, Korea, "Dept. of Environmental Engineering, College of Engineering,
Dong-A University Pusan 604-714, Korea)

Abstract : Anaerobic degradation characteristics of dewatered liquid of household food waste including methane
conversion efficiency and degradation kinetics were studied in an anaerobic batch reactor of 5 L volume. The
ultimate methane production for dewatered liquid of household food waste tested was over 031L CH,/L -
dewatered liquid of household food waste. The kinetic constant of dewatered liquid of household food waste tested
was 0.223d".

The kinetic behavior of anaerobic degradation was described as a first order series reaction. The determinant of
rate-limiting step(DR) that is balanced out from the rates of reaction steps was defined by the logarithmic
difference of the maximum acidification rate and the maximum methanation rate.

Anaerobic degradation characteristics of organic materials were evaluated by the value of DR. The DR of
dewatered liquid of household food waste tested was 1.17.
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Table 1. Characteristics of dewatered liquid of household food
waste components
w Water content  pH CODcr NaCl
Time(min) (%) (mg/L) (%)
0 96.5 457 12000 397
25 46.2 4.75 14000 3.81
5 39.8 43 14000 3.66
10 408 46 16000 3.85
15 40.1 48 17000 423
items TS VS TN T-P
Time{min} (mg/L) (mg/L) (mg/L) (mg/L)
0 5792 3846 628 264
25 3746 2976 594 253
5 3657 2849 603 248
10 3297 2736 614 250
15 3358 2840 584 255

TS : Total Solid, VS : Volatile Solid, T-N : Total Nitrogen, T-P : Total
Phosphorus
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Fig. 1. Schematic diagram of experimental set-up

Table 2. Characteristics of the Anaerobic Media for Anaerobic
Biodegradability Test

Compound Concentration(g/L)
Phosphate buffer KH,PO, 027
(adjusted to pH 7.0) K;HPO, 0.35
NH,CI 053
Mineral salts CaCl, - 2H,0 0.075
MgCl - 6H,0 0.100
FeCl, - 4H,0 0.020
MnCl, - 4H,0 0.005
H,BO, 0.00005
Trace metals(modified ZnCl, 0.00005
from Zehnder and CuCl, 0.00003
Wuhrmann) NaMo, - 2H,0 0.00001
CoCl, - 6H,0 0.0005
NiCl, - 6H,0 0.00005
Na,Se0, 0.00005
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Vow, : produced methane volume(s!)

M, : methane content{%) at sampling time
V, : biogas volume measured by syringe(m!)
V- gas phase volume of the reactor(m?)
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Fig. 2. Cumulative methane yield for the dewatered liquid of
household food waste
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Fig. 3. Cumulative gas yield for the dewatered liquid of
household food waste.
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Fig. 4. Kinetic Constant of the dewatered liquid of household
food wastes.
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