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ABSTRACT: This study examined the improvement of anaerobic digestion rate and sludge reduction as a result
of the addition of anaerobic digestion with thickened sludge and solution of VFAs obtained from food waste. The
methane production rate of the digestion system was 2.21 times higher when anaerobic digestion reactor injected
into anaerobes with VFAs from food wastes of 5 percent. Also, The reduction of the amount of concentrated sludge
injected will proceed rapidly because of the TCOD concentration in the digestion reactor was more than twice higher.
Indirectly it was shown that the increased production system contributed significantly to the methane production

efficiency.
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Fig. 1. Anaerobic digestion pilot apparatus.

Table 1. The operation condition in anaerobic digestion
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Digestion 1 Digestion 2
Injected condition thickened sludge 100% thickened sludge 95% + VFAs 5%
Input Volume thickened sludge 500 mL/day thickened sludge 475 ml/day + VFAs 25 mlL/day
HRT 30 day
Temperature 35C
Reactor Rectangle 2m x 2m

Table 2. The each wastewater component

Anaerobic digestion solution Thickened sludge(control) VFAs from food waste
pH 7.72 5.55 3.62
conductivity (uS/cm) 9.58 3.00 13.57
TCOD (mg/L) 13,280.12 88,520.24 58,854.35
SCOD (mg/L) 907.32 2,981.34 56,674.25
TS (mg/L) 22,550.00 25,150.00 26,350.00
VS (mg/L) 14,650.00 18,800.00 16,850.00
TN (mg/L) 1,305.57 281.24 1,665.25
TP (mg/L) 29.38 12.24 373.35
Acetic (mg/L) 13.08 1,535.11 10,675.55
Propionic (mg/L) 3.59 1,027.39 1,137.68
Iso-butyric (mg/L) 0.68 152.21 325.28
Butyric (mg/L) 0.85 517.42 710.99
Iso-valeric (mg/L) 0.87 229.29 195.56
Valeric (mg/L) 0.95 238.61 290.05
VFAs (mg/L) 20.03 3,700.03 13,335.10
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1] Q)3 7}2%F, VFAs(Volatile Fatty Acids) 72~
AZrE 78 3)(GC 8A, FID, Shimadzu, Japan), TS
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Fig. 2. a) Gas composition, b) CH, gas production
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Fig. 3. Variation of TCOD and SCOD in each anaerobic digestion.
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Fig. 4. Variation of Total Solids and Volatile Solids in each anaerobic digestion.
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Fig. 5. Total Nitrogen and Total Phosphorus in each anaerobic digestion.

Table 3. VFAs concentration

Anaerobic digestion solution VFAs from food waste Thickened sludge
Acetic acid (mg/L) 13.08 10675.55 1535.11
Propionic acid (mg/L) 3.59 1137.68 1027.39
Iso-butyric acid (mg/L) 0.68 325.28 152.21
Butyric acid (mg/L) 0.85 710.99 517.42
Iso-valeric acid (mg/L) 0.87 195.56 229.29
Valeric acid (mg/L) 0.95 290.05 238.61
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