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Effects of Chaff on Aerobic Composting of Food Wastes

Seok Hwan Park’

Department of Environmental Sciences, Seowon University
(Received April 11, 2003; Accepted May 28, 2003)

ABSTRACT

This study was performed to examine the effects of chaff as a bulking material on temperature, pH, weight and volume
reduction and salinity in aerobic composting of food wastes. Volume ratios of food wastes to chaff in reactor of Controt,
Ch-[, Ch-2, Ch-3 and Ch-4 were 4:0, 4:1, 4:2, 4:3 and 4:4, respectively. Reactors were operated for 24 days with | hour
stirring by 1 rpm and 2 hours aeration per day. The lowering of the volume ratio of food wastes to chaff resulted in the
reaction at higher reaction temperature and the elongation of the high temperature reaction period. The lowering of the
volume ratio of food wastes to chaff resulted in the more faster pH increase. The lowering of the volume ratio of food
wastes to chaff resulted in the more faster reduction in the weight and the volume of wastes. Salinities were condensed
by reaction days. The final salinity of Control and the final range of salinities of chaff mixtures were 2.79%, and 2.18

~2.37%, respectively.
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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

chaff

ftems Units Food wastes  Chaft
pH - 3.95 7.19
Apparent density kg/l 0.80 0.12
Porosity % 40.0 81.0
Moisture content % 717 84
Total solid % 283 91.6
Ash content % 10.3 10.8
TOC % 47.5 472
TKN % 2.04 1.87
C/N ratio - 233 252
Salinity % 1.63 0.40
Conductivity mS/m 42.8 5.7
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Table 2. Comparison of temperature changes by reaction
days (Unit : °C)

Chaff

Reaction  Room

days temperature ontrol Ch-1 Ch-2 Ch3 Ch4

4:1% @2) @&3) 44

0 31.0 315 310 310 320 325
1 30.0 31,0 310 330 350 365

2 29.0 320 410 440 470 460
3 28.5 300 31.0 420 500 520
4 290 320 360 450 440 440
5 30.0 340 380 420 540 535
6 30.0 320 400 470 530 520
7 31.0 31.0 420 460 490 530
8 28.5 300 402 400 410 460
9 30.0 300 320 395 350 370
10 30.0 340 320 390 370 375
11 28.0 320 350 340 330 350
12 28.0 345 370 355 330 330
13 28.0 310 380 320 300 300
14 30.5 290 380 330 300 310
15 27.0 325 330 300 300 310
16 27.0 295 300 285 285 300
17 28.0 290 300 295 290 295
18 28.5 290 300 285 285 280
19 28.0 285 295 280 280 285
20 28.5 280 290 270 270 280
21 275 285 280 275 265 285
22 27.0 280 285 280 270 280
23 26.5 270 285 270 260 270
24 27.0 275 285 2710 260 275

*: the volume ratio of food wastes to chaff.
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Fig. 2. Comparison of temperature changes by reaction days.
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Table 3. Comparison of pH changes by reaction days

Reaction Control Chaff
days Ch-1 Ch2 Ch3  Ch4
0 3.95 4.03 406 4.12 4.18
] 392 3.89 3.84 3.84 3.89
2 3.99 404 425 4.60 4383
3 393 3.89 444 5.03 4.93
4 3.85 401 4.12 4.84 4.89
5 3.95 4,32 5.04 8.26 8.28
6 3.98 3.97 6.55 8.66 872
7 406 4.00 7.56 8.73 8.69
8 4.11 432 7.38 8.84 8.82
9 394 4.73 8.36 8.63 8.60
10 3.81 5.76 8.29 8.68 8.63
1 372 5.69 8.22 871 8.54
12 3.70 5.85 841 8.67 8.69
13 5.84 6.47 8.50 8.64 8.70
14 541 8.55 8.59 8.59 874
15 6.76 857 8.57 8.62 8.76
16 6.73 8.61 8.58 8.66 8.80
17 7.21 8.61 847 8.73 8.81
18 7.56 8.51 8.44 8.82 8.92

19 7.87 8.49 843 8.79 8.34
20 7.96 845 8.44 8.76 8.87

21 8.16 8.41 8.46 8.80 8.85
22 8.18 8.36 845 8.77 8.86
23 8.20 8.31 8.46 8.81 8.88
24 8.21 8.30 8.45 8.80 8.87
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Fig. 3. Comparison of pH changes by reaction days.
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Table 4. Comparison of weight changes by reaction days
(Unit : kg)

Reaction Chaff

Control
days Ch-1 Ch-2 Ch-3 Ch-4

0 4.00(0.0%) 4.090.0) 421(0.0) 4.39(0.0) 4.57(0.0)
4 3.36(16.0)3.44(15.9)3.37(20.0)3.51(20.1)3.75(17.9)
8 2.68(33.0) 2.83(30.8)2.40(42.0)2.40(45.3)2.72(40.5)
12 246(38.5)2.37(42.1)1.66(60.6) 1.99(54.7)2.34(48.8)
16 2.37(40.8) 1.80(56.0)1.51(64.1) 1.87(57.4)2.27(50.3)
20 2.14(46.5) 1.54(62.3) 1.46(65.3) 1.69(61.5)2.14(53.2)
24 2.08(48.0) 1.43(65.4) 1 41(66.5) 1.64(62.6)2.06(54.9)

*; weight reduction rate(%).
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Table 5. Comparison of volume changes by reaction days
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Table 6. Comparison of salinity changes by reaction days

(Unit : ) (Unit : %)
Reaction Chaff Reaction Chaff
o Control ~— Control
days Ch-1  Ch2 Ch3  Ch4 days Ch-l  Ch2 Ch3  Ch4
0 5.0(0.0%) 5.5(0.0) 6.6(0.0) 850.0) 11.0(0.0) 1.63(0.0%) 1.36(0.0) 1.30(0.0) 1.27(0.0) 1.25(0.0)

4 4.020.0) 5.09.1) 55(83) 7.5(11.8) 9.5(13.6)
8 3.5(30.0) 4.5(18.2) 4.5(25.0) 6.2(27.1) 8.3(24.6)

12 3.3(34.0) 4.3(21.8) 4.0(33.3) 6.0(29.4) 8.2(25.5)
16 3.0(40.0) 4.0(27.3) 3.8(36.7) 5.9(30.6) 8.1(26.4)
20 2.8(44.0) 3.5(36.4) 3.5(41.7) 58(31.8) 7.9(28.2)
24 2.6(43.0) 3.0(45.5) 3.5(41.7) 58(31.8) 7.9(28.2)

*. volume reduction rate(%).
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