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Composting of Compostable Wet Household Wastes Using Waste Newspapers as

Humidity Amendment

Eun-Jin Yun, Ju-Won Park”, Jeoung-Yoon Seo” (Dept. of Environmental Protection, Kimhae City hall, Kimhae 621-701, Korea ;
”Dept. o Environmental Engineering, Changwon National University, Changwon 641-773, Korea)

ABSTRACT : Because the household garbage had high water contents, it is difficult to compost it without an additive.
Therefore, this study was performed to investigate possibility of using the waste newspapers as a humidity conditioner for
the household garbage composting. The maximum temperature was 66.0°C in spring, 69.2°C in summer, 60.9°C in fall
and 56.0C in winter for composting periods. The seasonal pH value reached around 8.5 after 1 week and then repeated
fluctuation at the narrow range in spring and fall, while it was stabilized at the range of 8~9 after increasing to 8.5

after 1 week in winter. The water content was reduced little in winter,

while decreased significantly in the other

seasons. The water content after 8 weeks was 22.2% in spring, 47.6% in summer, 25.5% in fall and 72.5% in winter.
The mass was reduced rapidly during the first week of each season, but it did not show much decrease. The volume
reduced after 8 weeks to 59%, 32%, 27%, and 34% in spring, summer, fall and winter respectively. Organic matter
content decreased over the four seasons. Nitrogen contents were in the range of 0.7% to 2.2% during the four seasons.
The contents of inorganic compounds based on dry matyter were in the range of 0.94~2.59% P,0s, 1.23~1.87% CaO,
0.37~0.46% MgO, 0.55~1.98% K,O. Concentration of heavy metals(Hg, Cd, Pb, Cu, Cr, Zn, As) based on dry matter

were less than the limiting value of the by-product compo
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Fig. 1 Schematic diagram of composter,

Table 1. Experimental Period
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Fig. 2 Seasonal temperature evolution in the composter
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Fig. 3 Mass evolution of the compost during the experimental period.
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Fig. 4 Volume evolution of the compost during the experimental

period.
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Fig. 5 Water content evolution of the compost during the
experimental period.
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Fig. 6 pH value evolution of the compost during the experimental
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Table 2 Total nitrogen, ammonia nitrogen, nitrate, nitrite content evolution of the compost during the experimental period(dry matter base).

Time(weeks) 0 1 2 3 4 6 8
TKN (%) 1.27 220 1.67 1.40 1.73 1.27 201
. NH3-N (mg/kg) 734.00 2,161.00 1,091.00 1,812.00 1,704.00 1,486.00 558.00
Spring NO»-N (ng/kg) ND 2579 12.04 24.79 ND 42.28 34.45
NOs-N (mg/kg) 38.83 61.64 79.89 137.10 80.17 85.66 102.40
TKN (%) 1.53 1.53 0.73 2.00 235 2.14 221
Summer NH3-N (mgrkg) 758.00 2,665.00 1,740.00 796.00 768.00 534.00 391.00
NO»-N (mg/kg) 1.08 ND 6.63 8.80 1,592.00 1,348.00 1,372.00
NOs-N (mg/kg) 239.30 22.66 36.36 67.62 452.90 1,024.00 436.30
TKN (%) 1.82 223 2.29 2.10 1.95 1.88 223
Fall NH:-N (mg/kg) 490.00 841.00 1,148.00 1,642.00 1,146.00 1,245.00 1,695.00
NO;-N (mg/kg) ND ND 16.96 223.30 74.64 24.73 1841
NOs-N (mg/kg) 126.50 107.40 76.00 127.50 139.90 36.31 122.90
TKN (%) 2.07 2.12 2.28 2.15 2.16 2.36 202
Winter NH3-N (mg/kg) 634.00 2,771.00 5,018.00 1,856.00 8,505.00 6,003.00 2,982.00
NO,-N (mg/kg) 2.69 11.38 ND 20.11 646.00 91.63 184.00
NOs-N (mg/kg) 150.50 116.60 121.60 247 2.46 4,78 69.67
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Table 3 Inorganic compound content evolution of the compost during
the exprimental period.
(unit : %, dry base)

Time(weeks) 0O 1 2 3 4 6 8

P,Os 157 140 227 190 168 207 259
) Ca0 123 133 144 147 139 137 153
Spring
MgO 044 050 046 044 039 042 040
K:0O 055 074 085 088 071 107 109
P,Os 095 147 301 211 313 197 204
Ca0O 184 150 157 144 138 153 144
Summer
MgO 042 044 043 041 037 039 046
KO 096 132 176 198 188 19 174
P,Os 094 1.18 1.87 132 146 154 149
Fall CaO 135 127 124 132 142 150 159
MgO 040 037 038 044 041 035 036
KO 070 111 120 107 113 109 1.06
POs 094 115 1.60 154 172 159 1.80
i Ca0 147 139 144 144 138 125 135
Winter
MgO 044 035 039 041 043 045 042
KO 071 079 094 084 084 106 087

ARYE ZE B4%Y S 29
Ca0 1.23~153%, MgO 039 ~050%, KO 0.71~1.09%0) 2,
42H8e POs 095~301, CaO 038~184% MgO 037~048
K0 096~198%0]ich 7128 P05 094~1.87%, CaO 124~
159%, MgO 035~04%, KO 070~120%0]1%%, ALPe
PAOs 094~1.80, Ca0 1.25~147%, MgO 035~0.45, KO 071~
L.06%°] A .

HANAE AHEEA ga Sz tes AFL Pt 4 F
Y9 AFGAE POs 090~440%, CaO 220~540%, MgO 03
1~053%, KO 160~320%2 ekt

Elol3} J[Zi0 ME SFEEY HE}

Table 42 EHIZ Y Bt 4% Fa59 FFL Vel
Kok Bdojl= Hp, Cd, Cuy, Pb7} AEA o811, Cr ND~
20.02mg/kg, Zn ND~956mg/kg, As ND~1.19mg/kgo}gich o
F29= Hg Cu Cd, , Pb7} AE3) 8%, Cr 546~
11.44mg/kg, Zn ND~6809mg/kg, As ND~158mg/kgo]th 7}
<39 Hg, Cd, Pb7} A& 08k, Cu ND~25.89mg/ke,
Cr 269~2432mg/kg, 7n ND~6828mg/kg, As ND~587mg/kg
olAtt. A&Aol= Hg, Cd Cu, Porl AESA ofstgz, Cr
465~9.86mg/kg, Zn ND~5579mg/kg, As ND~1.88mg/kgl. g
ST BE 4% HEE $35 P g zAT2a
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Table 4 Heavy metal content evolution of the compost during
the experimental period.

(unit : mg/kg, dry base)

Time(weeks) Limiting

e 12 3 4 6 8
HE 2 ND ND ND ND ND ND ND
Cd 5 ND ND ND ND ND ND ND
Cu S0 ND ND ND ND ND ND ND
Sping  Cr 300 464 1404 494 1183 17.75 2002 1166
Pb 150 ND ND ND ND ND ND ND
Zn 30.87 9.56 1542 ND ND ND ND
As 50 ND 080 059 119 050 059 ND

Hg 2 ND ND
Cd 5 ND ND

ND ND ND ND ND
ND ND ND ND ND

Cu 500 ND ND ND ND ND 357 ND
Summer Cr 300 1144 546 667 742 578 814 1031
Pb 150 ND ND ND ND ND ND ND
Zn - 6219 ND ND 6809 ND 1549 52.66

As 50 109 ND
He 2 ND ND
cd 5 ND ND

100 158 120 1.69 ND
ND ND ND ND ND
ND ND ND ND ND

Cu 500 1433 24.22 25.89 21.51 17.34 726 ND
Fall  Cr 300 1413 2432 1693 1804 585 7.06 2.69
Pb 150 ND ND ND ND ND ND ND
Zn - ND 6828 6532 27.86 9.22 31.12 ND
As 50 ND ND ND 208 ND 577 587

Hg 2 ND ND ND ND ND ND ND
Cd 5 ND ND ND ND ND ND ND
Cu 500 ND ND ND ND ND ND ND

Winter Cr 300 7.83 11.00 465 941 727 667 9386
Pbo 150 ND ND ND ND ND ND ND
Zn - ND 922 ND 5579 4043 ND 907
As 50 188 ND 277 168 ND 080 ND

AHoz woAE F

A7HAE *}%3}11 %3 Sé‘éﬁir'ﬂﬂ‘ﬂii A4YL PJF M F
Y9 a7elME Hg ND~0.1dmg/kg, Cd 05~201mg/kg, Cu 4.
1~2190mg/kg, Pb ND~97.3mg/kg, Cr ND~370mg/kg, Zn 11.
0~1660mg/kg2. 2 ehgT).
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