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This study has been conducted to investigate biodegradation characteristics and optimum mixing ratio for
co-digestion with thermophilic acid-fermented food waste and sewage sludge using batch anaerobic digester. As
the basis operating conditions for anaerobic digestion, the reaction temperature was controlled 35+1°C and stirrer
was set 70rpm. Thermophilic acid-fermented food waste and sewage sludge were mixed at the ratio of 10:0, 7:3,
5:5, 3.7, 0:10 and 5;5(food waste :-sewage sludge) as the influent substrates. In results of co-digestion according
to mixing ratio of thermophilic fermented food wastes and sewage sludge in batch mesophilic anaerobic diges-
tion reactor, 385mL CHa/g VSadea of methane production rate at 1:1 mixing ratio was more than that of any
other mixing ratios. Compared with 293mL CHa/g VS of methane preduction rate at 1:1 mixing ratio of
food wastes and sewage sludge, pretreatment of food wastes by thermophilic acid fermentation was more effec-
tive in co-digestion with sewage sludge.

Key Words : Co-digestion, Thermophilic acid-fermented food waste, Sewage sludge, Mixing ratios, Anaerobic
digestion
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Fig. 1. Schematic diagram of anaerobic digester.
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Table 1. Characteristics of Food Wastes

Item Range
pH 44~49
TS(%) 6.2~9.8
VS/TS(%) 89.1~938
TCODc(mg/ #) 65,300~ 120,300
SCODcrdmg/ £) 23,400~ 45,100
Alkalinity(mg/ ¢ } 450~980
TKN(mg/ ¢) 1,180~2,560
T-Plmg/ ¢) 390~710
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Table 2. Characteristics of sewage sludge

Item Unit Range
pH - 65~6.9
TS % 35~42
VS/TS % 50.2~55.4
TCODc: mg/ ¢ 26,500~ 28,400
SCODer mg/ ¢ 11,600~13,700
Cl mg/ ¢ 322~438

Table 4. Summary of chemical factors during operation

Table 3. Operating conditions of thermophilic fer-
mented food waste and sewage sludge
mixture ratios experiment

Run. Operating | Seeding | Mixture ratio’
number | Temp.(T) | rate(%)

R-1 3541 40 10:0

R-2 3B+l 40 7:3

R-3 35+1 40 5:5

R-4 361 40 3:7

R-5 3B+l 40 0:10

R-6 35#1 40 5:57
* . fermented food waste : sewage sludge
=+ food waste : sewage sludge
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Run. Mixture” pH VFA Alkalinity VEFA/

No. ratio {mg/L) _ (mgCaCO0y/L) Alkalinity
R-1 10 : 0 6.08~7.08 6,280~ 11,080 1,120~2,540 2.47~9.89
R-2 7:3 6.47~745 2,260~17,480 1,320~3,310 0.68~5.67
R-3 5:5 6.66~7.43 630~5,313 1,560~3,020 0.21~341
R-4 3:7 6.80~7.37 520~3,339 1,350~2,640 0.20~2.47
R-5 0:10 6.68~7.25 310~1,062 670~1,830 0.17~1.52
R-6 55" 6.40~7.40 460~2,530 1,290~2,354 0.23~19

* 5 Mixture ratio = fermented food waste :
*x ; Mixture ratio = food waste :

sewage sludge
sewage sludge
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Fig. 2. Variations of pH according to thermophilic
fermented food waste and sewage sludge
mixture ratios.
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