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Abstract

Herein , the effect of changes in the organic loading rate in anaerobic digestion was evaluated. The experiment was
carried out by a laboratory -scale semi-continuous stirred tank reactor, and feedstock was food-waste leached. The
organic loading rate was increased by 0.5 kgVS/m3 in each phase from 1.0 kgVS/m3 to 4.0 kgVS/m3. At the end of the
operation, to check the failure of the reactor, the organic loading rate was increased by 1.0 kgVS/m3 in each phase and
reached 6.0 kgVS/m3. This shows that the biogas yield decreased as organic loading rate increased. Biogas production
seemed to be unstable at 3.5-6.0 kgVS/m3. Moreover, biogas production dramatically fell to approximately O mL at 6.0
keVS/m3, which was decided as the operation failure on the 16th day of the las tphase. The result of the reactor analysis
shows that the cumulation of volatile fatty acid increased as the organic loading rate increased. This seems to occur due
to the decreasein pH in the reactor and led to extinction of anaerobic bacteria, which were the biogas products. Although
the buffer compound (alkalinity) could prevent the decline in pH, the concentration of alkalinity was found to be
lacking at a high organic loading rate
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Table 1. Characteristics of seed sludge and feedstock
Parameter TS (g/L) VS (g/L) TCOD (g/L) SCOD (g/L) T-N (g/L) TAN (g/L)
Seed sludge 20.37 10.36 21.03 7.71 4.20 2.66
Food waste leached 86.2 75.6 104.7 75.4 2.8 0.37
Table 2. Experimental setting
Phase Operation time (d) OLR (kgVS/m?) HRT (d)

1 45 0.98 76.9

2 45 1.51 50.0

3 45 2.01 37.6

4 45 2.50 30.3

5 45 2.99 25.6

6 57 3.52 17.5

7 26 4.00 16.2

8 23 5.02 15.6

9 16 5.96 13.2
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Fig. 1. Design of lab. scale semi-continuous stirred thank reactor.
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Table 3. Result of TAN and FAN analysis

OLR Analysis result
(kgVS/m’) TS (/L) VS (g/1) TAN (g/L) FAN (mg/L)

1.0 22.60%1.16 12.24+0.78 2.7£0.1 192.9461.0
1.5 24.31+1.48 13.38+1.08 2.6%0.1 167.9+47.1
2.0 24.14+1.69 14.11+1.36 2.510.1 140.9+52.3
2.5 26.17+6.96 14.49+1.33 2.510.1 124.6+46.6
3.0 26.15+2.24 16.43+£2.29 2.4+0.2 91.4+49.3
3.5 33.91+£12.58 19.62+3.34 2.31£0.2 50.4+48.9
4.0 25.32+1.30 12.83+1.08 2.0£0.1 98.7+38.7
5.0 24.67+2.69 14.81+£2.82 2.0+0.1 40.0£58.1
6.0 23.73+£2.02 14.44+2.05 1.9£0.1 54.7+62.0
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OLR Analysis result
(kgVS/m?) VFA (g/L) pH Alkalinity (mg/L) VFA/Alk.
1.0 0.45+0.11 7.86+0.07 12.4+1.7 0.037+0.008
15 0.73+0.26 7.79+.070 11.5+24 0.063+0.020
2.0 1.05+0.42 7.73+0.09 10.742.5 0.095+0.035
2.5 1.40£0.70 7.69+0.09 9.7£3.2 0.134+0.066
3.0 1.46+0.53 7.52+0.16 9.9+1.6 0.144+0.051
35 2.23+1.22 7.16+0.40 82+1.7 0.275+0.150
4.0 1.7540.49 7.64+0.16 7.0+0.5 0.249+.074
5.0 3.87+2.00 6.45+1.03 58+1.1 0.708+0.386
6.0 3.86+2.40 6.82+0.87 6.0+£0.9 0.686+0.456
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Fig. 3. Trend of VFA and Alk, VFA/Alk. change.
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