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ABSTRACT : BMP test was carried out to evaluate the characteristics for co-digestion of night soil and food waste. 6 types of sludge
were tested in 30 days which were raw, excess, digested, night soil/septic tank (1:1), food waste (food : dilution water = 1:1), and
mixed sludge. Bio gas was produced actively after 2 days, and continued in 2 weeks. Gas generation amount was decreased rapidly
after considerable space of time. Especially maximum productivity of gas was shown in 7~8 days. The ultimate methane yields of
raw, excess, digested, night soil/septic tank, food waste, and mixed sludge were 64.63, 67.49, 66.45, 72.44, 107.85, and 46.71 mL
CH4/g VS respectively from Modified Gompertz model. The lag growth phase time and maximum specific methane production rate
of mixed sludge were 1.88 day and 80.4 mL/day respectively. The methane potential of mixed sludge was higher than individual
sludge. So high methane potential was expected by controlling mixing ratio of food waste. Besides stable operation of digestion tank
and the solution of oligotrophic problem were possible.
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Table 1. Composition of basic anaerobic medium for the BMP
test

Ingredients Conc. (g/L)

Buffer solution KH,PO, 027
(pH 7.0) K:HPO, 035
NH,CI 0.53

Mineral salts CaCl-2H,0 0.075
MgCl- 6H:0 0.100

FeCl,-4H,0 0.020

MnCl, 0.0005

H;BO; 0.00005

ZnCls 0.00005

Trace metals CuCl, 0.00003

NaMoy 0.00001

CoCly+ 6H,0 0.0005

NiCl,- 6H0 0.00005

Na;SeOs 0.00005

Table 2, TS and VS of feedstock
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Raw sludge Excess sludge Digested sludge Night soil/septic tank Food waste Mixed sludge
TS (mg/L) 20,300 8,600 43,651 15,656 75,400 26,760
VS (mg/L) 15,570 6,450 26,300 13,178 66,300 23,970
Input VS (g) 15.57 6.45 26.3 13.18 66.8 23.97
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Table 3. Condition of GC analysis

GC 6000 M (Younglin, Korea)
Column CTR 1 (6 ft x 1/8 inch SS)
Detector TCD (Thermal Conductivity Detector)

Carrier Gas Helium, 50 mL/min
Injector Temperature 35C
Detector Temperature 120 C

Oven Temperature 120 C
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Fig. 1. Daily gas production volume
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Fig. 2. Cumulative gas production volume

Table 4. Methane yield and model parameters estimated from Modified Gompertz model and exponential model
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Modified Gompertz modelo]| A= &) A], Joj&a] A,
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2] 9] cho|u ek AlEFo] ZF2) 64.63, 67.49, 66.45, 72.44,
107.85, 46.71 mL CHs/g VSZ LERHT) Exponential model
& o] gato] Lot cho uEAAEES 84,51, 82.31, 111.42,
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Modified Gompertz model Exponential model

Feedstock Ultimate methane yield P R A Ultimate methane yield Bo k
(mL/g VS) (mL) (mL/day) (day) (mL/g VS) (mL) (day™)
Raw sludge 64.63 1,006.3 59.2 1.43 84.51 1,315.8 0.051
Excess sludge 67.49 4353 322 1.65 82.31 530.9 0.067
Digested sludge 66.45 1,747.6 124.0 3.85 111.42 2,930.4 0.034
Night soil/septic tank 72.44 954.7 91.7 6.46 100.87 1,329.5 0.012
Food waste 107.85 7,204.7 492.0 4.41 97.21 6,493.3 0.008
Mixed sludge 46.71 1,119.6 80.4 1.88 58.09 1,392.3 0.062
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