Effect of waste components on performance of acidogenic fermenter
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ABSTRACT

The previous studies showed that rumen microorganisms had an enhanced waste-degrading capability and
controlling the dilution rate was very effective in improving acidification efficiency. Generally the composition of food
waste has a small deviation value, but one of the waste components (grains, vegetables or meats) can be increased
dramatically depending on a seasonal variation. Thus, it is important to evaluate the efficiency of acidogenic
fermentation in this case. Each component was spiked to be 80% of the total waste in R1 (grains), R2 (vegetables),
and R3 (meats). In R1, rapid degradation occurred during the initial two days. R2 showed similar performance to that
of general food waste. In R3, degradation retarded in the initial stage and then increased after controlling the dilution
rate. The acidification efficiencies of the reactors were 88.7 (R1), 73.5 (R2), and 62.1% (R3), respectively. Therefore,
the fermentation efficiency was kept over 62% regardless of waste components, indicating that it was stable to acidify
food waste by employing rumen microorganisms and controlling the dilution rate.
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(Table 1) Characteristics of Food Waste
Composition (%) Water content Bulk density
By (Grains : Vegetables : Meats) (%) s (kg/m®)
R1 80.0:10.0:10.0 741 0.97 720.3
R2 10.0 :: 80.0: 10.0 86.5 0.94 650.1
R3 10.0 : 10.0 : 80.0 66.0 0.92 644.7
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Parameters Rumen microorganisms
pH 6.4
Alkalinity (g/L as CaCO3) 43
VSS/TSS 0.61
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(Table 3) Experimental Conditions
Reactor R1 R2 ] R3
Inoculum Rumen microorganisms
Dilution rate (d™) 30—1.04d"
Main component Grains Vegetables ’ Meats
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