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ABSTRACT

This study was carried out to investigate the effects of operating temperatures on decomposition and physicho-chemical
properties of household food wastes in a fermentation dryer, which was manufactured by Samwoo Co. Ltd. The
household food wastes of 100 kg can be put and dried in this dryer at once. The experiments were performed at each
temperature of 35C, 45C, 55°C and 70°C for two days respectively. The samples taken at the fixed time were dried at
105C and analyzed to find the decomposition rate and the concentration of each substance. The results obtained were
as follows : The decomposition rate at 35 and 70°C was the highest and showed the similar tendency during the
experimental period. The higher the operating temperature was, the faster the water content of the composting material
reduced. pH value increased at the operating temperature of 55 and 70°C and was higher than at the other operating
temperatures. Nitrogen content did not show any tendency during the experimental period. P20s and CaO content
increased during the experimental period but MgO, K20 and NaCl were not accumulated. Cu content based on dry
matter was in the range of ND~100.4 mg/kg and Cd, Pb and Cr were not detected.

Key words: operating temperature, decomposition rate, physicho-chemical properties of household food wastes in a
fermentation dryer
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[Fig. 1]. Food wastes fermentation dryer
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[Table 1] Organic matter content evolution at the various operating temperatures during the
experimental period(unit : % in dry weight base).

Time
(hour)
Operating 0 1 2 4 8 16 24 36 48
temperature
)
35 92.1 | 81.2 | 812 {806 | 8.6 1781|750 | 68.0 | 64.0
45 833 (768 | 766 | 73.8 | 715 | 664 | 595 | 45.0 [ 41.7
55 845 [ 818 [ 815|795 | 748 | 663 | 682 | 451 { 21.3
70 790 1762 | 754 { 70.1 | 65.7 [ 514 | 303 | 24.3 | 153

[Table 2] Total nitrogen content evolution at the various operating temperatures during the experimental
period(unit : % in dry weight basc).

Time
(hour)
Operatin; 0 1 2 4 8 16 24 36 48
temperature
()
35 19 19 241 49 30} 42 451 41| 29
45 171 20 19] 19| 44| 39| 45| 36| 24
55 231 19| 28| 35| 221 20| 32| 25| 24
70 45| 40] 43| 42| 25| 17| 28| 48| 15

[Table 3] NH4+-N content evolution at the various operating temperatures during the experimental
period(unit : me/ke in dry weight bass).

Time
(hour)
Operatin; 0 1 2 4 8 16 24 36 43
temperature
)
35 417.3| 648.6] 581.3| 693.6| 780.9| 782.8| 628.7| 553.9| 482.2
45 411.3] 443.7| 490.5| 482.4| 446.8| 368.6| 313.8| 226.2| 1805
55 380.9| 632.3] 831.2{1020.8(1247.6(1024.8] 998.0] 680.2| 617.4
70 638.7| 732.9| 717.9] 594.3| 535.8| 421.4| 190.1| 123.0] 1265

[Table 4] NO2-N content evolution at the various operating temperatures during the experimental
period(unit : mg/kg in dry weight base).

Time
(hour)
Operatin; 0 1 2 4 8 16 24 36 43
temperature
©)
35 231 481 36| 57 48| 52| 07} 31 13
45 25| 70| 78| 731 62| 401 181 10| 04
55 17| 40 31 13 26| 161 261 23 20
70 171 101 21 251 02| 12| 05| 02| 02

[Table 5] NO3-N content evolution at the various operating temperatures during the experimental
period(unit : mg/kg in dry weight base).

Time
(hour)
Operatin; 0 1 2 4 8 16 24 36 438
temperature
)
35 276.3] 283.3| 238.6| 300.2! 284.5] 194.4| 226.3| 272.6] 240.8
45 2044| 93.1| 162.3] 1396] 131.9| 784| 71.2| 480 366
55 185.3| 169.4| 147.4| 181.7) 152.2| 107.9| 109.3| 60.3] 395
70 147.3| 229.4| 209.6] 152.8| 153.3| 142.2] 90.3| 71.1| 625




[Table 6] P20s content evolution at the various operating temperatures during the experimental

period(unit : % in dry weight base).

o)

Time
(hour)
Operati 0 1 2 4 8 16 24 36 43
temperature
)
35 10 141 14| 14| 1.3 ] 15| 14| 14| 14
45 11 ] 13| 14| 13| 13| 13| 144 15| 14
55 05( 08| 08 08] 08| 08| 08| 08| 08
70 18| 381 354 15| 257 17| 31| 39| 30

[Table 7] CaO content evolution by the various operating temperatures during the experimental

period(unit : % in dry weight base).

Time
(hour)
Operatin, 0 1 2 4 8 16 24 36 43
temperature
©
35 06 10| 11 1.1 101 14| 1.1 1241 11
45 121 14| 16| 20} 17 24| 25| 28} 25
55 07| 271 11 12 ] 35| 30| 24| 32| 32
70 20| 491 50) 14| 351 23] 39| 51 38

[Table 8] MgO content evolution at the various operating temperatures during the experimental

period(unit : % in dry weight base).

Time
(hour)
Operatin, 0 1 2 4 8| 16| 24| 36 | 48
temperature
)
35 01| 02{ 01 01| 01} 01| 01 01] 0.1
45 02] 02} 02] 02 02 02| 02, 02| 01
55 03| 03] 03] 02} 02] 02| 03| 03] 03
70 03] 03! 03] 03] 031 02 03| 03] 03

[Table 91 K20 content evolution at the various operating temperatures during the experimental

period(unit : % in dry weight base).

Time
(hour)
Operatin, 0 1 2 4 8 16 24 36 48
temperature
)
3B 121 13] 11 07( 08| 09| 11 [ 10| 11
45 07{ 06| 07 08! 10| 10 14| 16| 15
55 071 10| 12| 10) 09| 10| 10| 08| 10
70 10) 064 10 11} 11] 10] 09| 08} 07

[Table 10] NaCl content evolution at the various operating temperatures during the experimental

period(unit : % in dry weight base).

Time
(hour)
Operatin; 0 1 2 4 8 16 | 24 | 36 | 48
temperature
()
3H 47| 58 | 52| 47| 53| 52| 58| 53| 58
45 58| 49| 50| 53| 46 | 58| 52| 52| 53
55 48| 511 51} 51| 48| 50| 50| 51| 50
70 49| 49| 50| 50| 50| 50| 49} 491 50
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[Table 11] Cu content evolution at the various operating temperatures during the experimental 11T}

period(unit : mg/kg in dry weight base).
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