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ABSTRACT

This study was performed to evaluate the effects of input ratios of bulking material in aerobic composting of food
wastes on variation of colony forming units of heterotrophic bacteria. Wood chips were used as a bulking material. Vol-
urmne ratios of food wastes to wood chips in reactor of Control, WC-1 and WC-2 were 10/0, 10/5 and 10/10, respectively.
Reactors were operated for 24 days with lhour stirring by lrpm and 2 hours of the forced aeration per day. WC-2
reached high temperature range faster than WC-1, and the maximum temperature of WC-2 was higher than that of WC-
1. This means that the reaction velocity of composting of WC-2 was faster than that of WC-1. Judging from the profile
of pH changes, composting of WC-1 proceeded slowly and continuously. Composting of WC-2 proceeded rapidly in
the former half reaction period, and kept steady state of high pH in the latter half reaction period. Namely, composting
of WC-2 was nearly completed in the former half reaction period. In the case of WC-land WC-2, the maximum tem-
perature was followed by the rapid pH increase in 2-3 days, and this was followed by the maximum Colony Forming
Units(CFU) in 3 days. But, these three items of WC-2 always appeared faster and higher than those of WC-1.

Keywords: aerobic composting, food wastes, colony forming units, heterotrophic bacteria
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Fig. 1. Schematic diagram of laboratory-scale composting
reactor system.
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Table 1. Physico-chemical properties of food wastes and

wood chips

Items Units Food wastes Wood chips
pH - 362 5.08
Apparent density kg/l 0.96 037
Porosity % 53.7 84.8
Moisture content % 614 8.7
Total solid % 353 93.1
Ash content % 4.75 1.74
Salinity % 0.35 0.07
Conductivity mS/m 52.1 9.5
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Table 2. Temperature and pH changes of each composting mixtures by reaction days

Reaction Temperature (°C) pH

days Room Control WC-1 WwC-2 Control WC-1 WC-2
0 18.0 18.0 18.0 18.0 3.62 3.78 4.08
1 19.0 19.5 21.5 43.0 3.68 3.81 4.45
2 20.0 19.5 38.0 48.5 3.87 3.99 4.67
3 19.5 18.5 37.0 44.5 3.82 4.49 4.99
4 185 19.0 395 470 3.84 4.85 5.87
5 17.0 18.0 36.5 46.5 3.79 4.94 591
6 17.0 175 36.0 46.0 3.77 4.89 6.25
7 18.5 18.0 385 46.5 3.67 5.16 7.28
8 17.0 17.5 39.0 41.0 3.77 5.61 8.12
9 17.0 17.0 36.0 28.5 3.79 5.70 8.43
10 17.5 17.0 375 28.0 3.82 5.82 8.27
11 18.0 19.5 315 28.0 3.80 5.75 8.53
12 16.5 19.5 29.0 28.0 3.81 5.72 8.39
13 17.0 19.0 26.5 27.0 3.85 5.86 8.61
14 200 230 28.0 26.0 398 5.89 8.56
15 20.5 24.0 250 255 4.29 5.78 8.39
16 17.0 245 23.0 25.0 4.40 5.80 8.61
17 17.5 22.5 23.0 270 5.17 5.84 8.65
18 17.5 20.5 23.0 26.0 522 5.82 8.66
19 17.0 20.0 235 25.0 5.25 5.83 8.64
20 15.5 20.5 18.5 20.0 5.34 6.13 8.77
21 15.0 205 17.5 -18.0 5.46 6.38 8.80
22 17.5 21.0 200 19.5 5.33 6.23 8.78
23 19.5 20.5 20.0 19.0 549 6.56 8.80
24 19.5 21.5 20.0 19.0 545 6.42 8.82
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Table 3. Changes in Log(Colony Forming Units/gram) of each composting mixtures by reaction days
Reaction Control WC-1 WC-2
Standard Lo; Standard Lo Standard Lo
days Mean — jeviation (CFU/ggram) Mean  jeviation (CFU/ggram) Mean e viation (CFU/ggram)
0 1.04 x 10 0.59 x 108 8.02 1.20x10°  0.20 x 10° 8.08 3.40x 10° 0.59 x 108 8.53
1 8.04x 10° 0.89 x 10° 8.91 1.01x10° 0.18 x 10° 9.01 422x10° 023 x 10° 9.63
2 473x 10 037 x 10 8.68 3.05x10° 0.11x10° 9.48 5.00x 10" 0.13 x 10*° 10.70
3 130x 10° 0.34x 10° 9.11 3.10x 10 0.26 x 10" 1049  8.00x 10° 0.65x 10" 10.90
4 276 x10° 0.40x10° 1044  645x10° 093 x10*° 10.81 1.22 x 10 0.27 x 10" 11.09
5 8.94 x 10'° 1.09 x 10* 10.95 1.69 x 10" 0.31 x 10" 1123 5.15x 102 0.52x 10" 12.71
6 3.57 x 10" 0.47 x 10" 11.55 3.81x 10” 0.42 x 10”2 1258  5.70x 10" 0.65 x 10* 13.76
7 572 x 10" 1.12x 104 1176 3.94x 10" 1.10x 10" 1260 9.15x 10" 0.61x 10 18.96
8 2.59 x 10° 0.50 x 10" 1041 5.20x 10 0.59 x 10 1272 529x 10" 0.64 x 107 17.72
9 5.84 x 10" 0.95 x 10" 1177  4.58x 10" 0.59 x 10" 13.66 324 x10"® 035x 10 18.51
10 3.04 x 10°° 0.09 x 10" 1048 997 x 10" 1.60x 10* 16.00 1.78 x 10" 0.37 x 10'® 18.25
11 4.25x10'° 0.34 x 10" 1063  7.23x 10" 0.62 x 10" 14.86  5.73x 10" 0.62 x 107 17.76
12 892x10° 1.10x 10° 9.95 823 x 10® 0.35x 108 1462 292x10® 0.26x 10'* 18.47
13 1.53 x 10 0.38 x 10*° 10.19 927 x 10" 1.46x 10" 1497  8.82x 10" 123 x 10 16.95
14 120x10° 0.30x 10° 9.08 3.25x10® 0.09 x 10¥ 15.51 5.39 x 10" 0.64 x 10" 17.73
15 8.72x10° 1.05x10° 9.94 217 x 10" 0.11 x 10* 1434 289 x 10" 045x 10" 18.46
16 9.27x10° 0.10x 10° 9.97 8.52x 10" 0.78 x 10" 1493  5.73x 10" 0.62x 10" 17.76
17 201x10° 003x10" 1030 3.96x 10" 1.16 x 10" 1460 378 x 10" 037 x 10'* 18.58
18 426x10° 048 x 10° 9.63 9.79 x 10 0.89 x 10" 13.99 8.26 x 10" 0.42 x 10" 17.92
19 847 x 10° 0.40x 10° 8.93 249 x 10" 0.31 x 10* 1440  3.59x10"7 0.18 x 107 17.56
20 1.52x10° 0.18 x 10° 9.18 1.39x 10" 0.17 x 10” 15.14 123 x 10" 0.20 x 107 17.09
21 1.14x10° 0.07 x 10° 9.06 8.79x 10" 0.23 x 104 1494 923 x 10" 037x10° 16.97
22 1.67x10° 0.40x 10° 9.22 4.28 x 10" 0.69 x 10* 1463  5.14x 10" 0.54 x 10* 16.71
23 458 x10° 0.44 x 10° 9.66 1.72x 10® 0.14 x 10" 15.24 1.24 x 10" 0.23 x 10'° 16.89
24 993 x10° 1.36x 10° 9.00 2.79 x 10% 0.38 x 10" 14.45 8.26 x 10" 0.52 x 10'® 16.92
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