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ABSTRACT : Waste newspapers was used as an amendment to adjust the moisture of household food wastes for

composting.

The mixture of household food wastes and waste newspapers was composted in an especially designed

small home composter, where the early fed composting materials were discharged early. The temperature inside

composting materials was influenced very much by that of outside,

because the composter was not insulated.

Accordingly, the higher the outside temperature was, the higher the decomposition rate was. The temperature inside
composting materials did not reach to optimum, because the amount of composting materials added in the composter
everyday was too little, and it caused too high water content of discharged compost after 15 weeks. Therefore, it was
required that the composter must be insulated to maintain the higher temperature. The inorganic compounds(K;O, CaO,
MgO, P;0s) and heavy metals(Zn, Cu, Cr, Cd, Hg, As) were accumulated obviously in produced compost, when dry
recycled compost was reused as the amendment for adjusting the moisture.
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Fig. 1. Schematic diagram of a small composter
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Table 1. Physicochemical properties of the food wastes, waste
newspapers and the mixing waste(unit on dry matter

basis)

Sample Mixing raw Waste

Item Food wastes wastes Newspapers
pH 495 ~ 6.10 - 8.40
Moisture (%)  73.83 ~ 88.02 4855 ~ 70.14 7.00
NHs-N (mg/kg) 31669 ~ 1329.13 20098 ~ 886.08  4.50
NO;-N (mg/kg) 177 ~ 4758 081 ~ 7.69 ND*
NO;-N (mg/kg) 12499 ~ 22659 7945 ~ 151.06 0.30
TKN (%) 242 ~ 320 0.86 ~ 2.67 0.07
Organic matter (%) 80.39 ~ 88.58  70.82 ~ 9226 94.31
P05 (%) 1.03 ~ 344 043 ~ 1.85 0.01
Ca0 (%) 013 ~ 028 002 ~ 1.88 1.16
MgO (%) 0.17 ~ 6.54 0.58 ~ 8.68 0.04
K:0 (%) 074 ~ 245 0.17 ~ 097 0.03
Hg (ug/ke) ND ND ND
Cd (mg/kg) 039 ~ 2.28 038 ~ 327 ND
Cu (ng/kg) 126 ~ 1073 070 ~ 6.68 5.40
Cr (mg/kg) 0.88 ~ 5.65 161 ~ 6.58 445
Pb (mg/kg) 554 ~ 1925 994 ~ 3231 ND

312 038 ~ 1.96 ND
2.86 ~ 1351 0.76

l

Zn (mgfke) 0.89
As (ngfkg) 419 ~ 831
*ND : Not Detected
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Table 2. Total fed amount of food wastes, waste newspapers and
recycled compost, and composting period
(unit : g)

Sample food waste recycled

ti iod
No.* wastes newspapers  compost compostmg pen

1 21,000 3,720 1998. 5. 4~1998. 8.16

2 21,000 4,230 - 1998, 525~1998. 9. 7
3 20,150 4,050 - 1998. 6.15~1998.10. 2
4 21,100 4,420 1998. 7. 6~1998.10.28
5 13,800 - 5,000 1998.11.19~1999. 3. 4
6 17,200 - 8,600  1999. 1. 4~1999. 4.19
7 10,500 - 5,000  1999. 1.26~1999. 5.11

*No. means number of layer(the separating plate of composter),
where composting mixture was fed everyday
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Fig. 2. Averaged material balance of compost layer No. 1~4 with a

mixture of food wastes and waste newspapers
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Fig. 3. Averaged material balance of compost layer No. 5~7 with a

mixture of food wastes and recycled compost
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Fig. 5. Temperature ranges of each layer number during the
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Fig. 7. variations of pH during the experimental period at each
number

Table 3. Ash/organic matter content of composting raw materials and
composts at each layer number(unit on dry matter basis)

Sample Mixing raw wastes Compost
No. Ah) Ry A R

1 7.74 9226 15.68 84.32

2 8.33 91.67 21.36 78.64

3 13.06 86.94 2833 71.67

4 13.54 86.46 35.82 64.18

5 28.65 71.35 29.93 70.07

6 31.19 68.81 46.40 53.60

7 29.19 70.82 38.09 61.91
Table 49 25 Fejd 4%Ee Wﬂbﬂﬁﬂr. 4247
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23S No. 1~ 140~245%010e No. 5~77Hx&
327~360%°1%lc). 27] EEY A4 Hao FFS 7945~
5l6mg/kgol g ol wjEd Huje] MY AirgHEe 139~

659Ing/kgol ek EFF 2] EFEY ofdAg HAagEe 08
1~769mg/keol o™ wi& s Sl ofdstyd ALEEE 035~
0. 73ng/kegol et 4319 £ ool 2y EFERY v|EF
EHlolA] GotE Ao Hol Hulgsl Adgse B Aad F
wol &3] Fetdld A& FAFUG 7] EEY ¥%
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Table 4. Total kjeldahl nitrogen, nitrate, nitrite, ammonia nitrogen
content of composting raw materials and composts at each
layer number(unit on dry matter basis)

Sample
Trem No Mixing raw wastes Compost
1 1.00 1.80
2 0.86 1.40
3 1.06 245
TKN (%) 4 1.32 233
5 267 327
6 2.19 3.60
7 245 %)
1 12708 1.39
2 151.06 6.94
NOS-N 3 79.45 6591
4 85.61 26,47
(mg/kg) 5 102.11 590
6 2111 52
7 11517 283
1 081 0.72
2 122 181
NO,-N 3 7.69 0.35
4 342 2073
(mg/kg) 5 104 142
6 112 0.69
7 2.86 1.06
1 20171 227113
2 886,08 274251
NEL N 3 200.98 5,851.91
4 29330 6,259.50
(mg/kg) 5 47635 47628
6 46190 47
7 361.23 596.10
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6.68mg/kg, As 4.37~1351mg/kg, Hg NDoJSith. 1557 ¥ uj& ¥
EH 29 T WHE Zn 060~567Tmg/kg, Pb 1303~
6862mg/kg, Cd 1.20~6.29mg/kg, Cr 401~17.08mg/kg, Cu 2.1
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Table 5. Heavy metal content of composting raw materials and
composts at each layer number(unit on dry matter basis)

Sample
ltem No.  Mixing raw wastes Compost
l 0.58 0.60
2 0.38 1.80
3 0.60 1.74
Zn (mg/kg) 4 1.29 1.99
5 179 5.04
6 1.88 5.64
7 1.96 5.77
1 9.94 13.03
2 1021 19.75
3 11.08 29.81
Pb (mg/kg) 4 13.58 28.69
5 19.60 64.42
6 3231 68.62
7 28.28 65.23
1 0.97 1.20
2 0.38 221
3 1.06 3.02
Cd (mgikg) 4 1.19 2.29
5 2.19 6.07
6 327 6.29
7 2.26 6.19
l 234 4.01
2 1.61 571
3 2.56 512
Cr (mgfkg) 4 3.37 6.67
5 5.67 14.40
6 555 15.28
7 6.58 17.08
1 1.75 210
2 218 6.31
3 0.70 2.83
Cu (mg/kg) 4 297 6.77
5 6.27 1544
6 3.07 8.25
7 6.68 10.10
1 476 497
2 437 6.61
3 8.77 10.15
As (mg/kg) 4 2.86 6.98
5 9.53 10.43
6 1351 17.50
7 11.84 15.88
{ ND ND
2 ND ND
3 ND ND
Hg (mg/kg) 4 ND ND
5 ND ND
6 ND ND
7 ND ND
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Table. 6. Inorganic compound content of composting raw materials
and composts at each number(unit on dry matter basis)

Sample

Item No. Mixing raw wastes Compost
1 0.02 0.08
2 0.05 0.22
ca0 i 80; 043
.7 1.91
(%) 5 022 1.51
6 0.47 1.60
7 1.88 2.4
1 0.58 1.46
2 1.06 2.80
MgO 3 1.19 2.94
% 4 0.97 2.80
%) 5 2.36 2.14
6 2.38 2.68
7 2.68 2.69
1 0.55 1.05
2 041 0.98
© o ooowm
. .17
(%) 5 0.97 271
6 0.80 2.15
7 0.17 2.28
1 0.43 0.96
2 0.81 333
P.Os 3 1.85 135
% 4 0.95 1.18
%) 5 0.84 2.80
6 1.09 1.1l
7 0.90 1.18
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294%, KO 017~271%, P05 096~333%010tt. $849)
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EANG Z/18lGY & RREAZ ¥ AERXE 13 ALty
S o w2d Hyl F9 FF5 %L Zn 060~19mg/ke, Pb
577~298Img/kg, Cd 1.20~3.02mg/kg, Cr 401 ~667mg/kg, Cu
2.10~6.7Tmg/kg, As 497~10.15mg/kg, Hg NDeojlo¥ BIgA
B g Ca0 008~191%, MgO 146~280%, KO 017~
1.05%, P:Os 0.96~3.33%01%th. 13} wigd Az HuE A
AL8aes W wed vl B9 F8E5 FHE Zn 5M~
5.7Tmg/kg, Pb 6442 6862mg/kg, Cd 6.07~620mg/kg, Cr 144
0~1708mg/kg, Cu 6.77~1544mg/kg, As 104 3~1750mg/ke,
Hg NDo|9ie® HIZAE &#e CaO 151~244%, MgO 214~
2.69%, KO 2.15~271%, P:Os 1.11~2.80%°] k.
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