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Decentralized Composting of Garbage in a Small Composter for Dwelling House
. Laboratory Composting of the Household Garbase in a Small Bin with the Double Layer Walls

Jeoung-Yoon Seo*, Woo-Hong Joo**

Abstract

The garbage from the dwelling house was composted in two kinds of small composter in the
laboratory, and the possibility of garbage composting was examined. The composters were general
small. One (type 3) was constructed with the double layer walls and the other (type 4) was the
same as the first except for being insulated. Because it was found that type 3 was not available
for composting under our meteorological conditions through the winter experiment, only type 4
was tested in spring and summer. The experiment was performed for 8 weeks in each season.
The seasonal variation of several components in the compost was evaluated and discussed. The
results summarized below were those obtained at the end of the experiment, if the time was not
specified.

1) The maximum temperature was 43°C in winter, 55°C in spring and 56°C in summer.

2) The mass was reduced to an average of 63% and the volume reduction was an average
of 78%.

3) The density was estimated as 1.5 kg/l in winter and 0.8 kg/l in spring and summer.

4) The water content was not much changed during the composting periods. It was 79.3% in
winter, 75.0% in spring and 70.0% in summer.

5) After pH value increased during the first week, it decreased until the second week and
increased again continuously thereafter. It reached pH 6.19 in winter, pH 7.59 in spring and pH

8.69 in summer.

* Fddiga FHde (College of Engineering, Changwon National Univesity, Changwon 641-773, Korea)
* * FddiSta Adztsthat (College of Natural Science, Changwon National University, Changwon 641-773,
Korea)

232



% PEe

&9 Fusgrld o3 F-gxdr|e] £ Hulg 233

6) The faster the organic matter was decomposed, the greater the ash content increased. The

contents of cellulose and lignin increased, but that of hemicellulose decreased during the

composting period.

7) Nitrogen contents were in the range of 3.3—6.8% and especially high in summer. After

ammonium contents increased at the early stage of the composting period, they decreased. The

maximum ammonium-nitrogen content was 2,404mg/kg after 8 weeks in winter, 12,400mg/kg after

3 weeks in spring and 20,718mg/kg after 3 weeks in summer. C/N-ratios decreased with the lapse

of composting time, but they were not much changed. Nitrification occurred actively in summer.

8) The contents of volatile and higher fatty acids increased at the early stage of composting

and reduced after that. The maximum content of total fatty acid was 9.7% after 6 weeks in

winter, 14.8% after 6 weeks in spring and 15.8% after 2 weeks in summer.

9) The contents of inorganic components were not accumulated as composting proceeded. They
were in the range of 0.9—44% P,0s, 1.6—24% K0, 22—54% Ca0 and 0.30—0.61% MgO.

10) CN and heavy metal contents did not show any tendency. They were in the range of
0.21—14.556mg/kg CN, 11— 166mg/kg Zn, 5—65mg/kg Cu, 0.5—10.8mg/kg Cd, 6—35mg/kg Pb,

ND-33 mg/kg Cr and ND—302.04 g/kg Hg.
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Table 1. Experimental period.

season spring summer winter

period 1993319.-5.14. 199375.—830. 1992.12.17.-1993.2.1L

24 2 $ATHe HEs 2L e By

e



%78 &9

Ho ¥ o

5 719 oAt Ao wE Hu) 9
25WEE Fig 2 2 39 Ushiud. 2=dse
dvrx ez HHgRFFd SAEZE dF w9
Zol A, el WMEHE AE B 5 Aded
o] R EVAA VL Enisle] HaFd AAhE FGE
AgsA 2F8 £ & Avke AL ¢ & U0k
w9 ALH Al F 4719 5T HJueEg
HA 828 5A 4%-& W(Type 3) 38°C, 5%
39S W(Type 4) 43°C ¥t} ols &xEe
HYge 44 A9 E 24E F e 252V=
= 7+38k7] el Type 49 43°CE &FojA]
AHEEHR e ENEgY Huesrel MRy
o AgEE Tk oz mdEnh olate An
2 nRo] B o et ALH JFdis
AMe 25¥er @ Fug8r)E AHEsted EW| 3}
stolgte wh=A] 8719 HRol Hasithe Fo
AEH AT Type 49 AAH 2=HE3loja 229
HuL=E 55°C, JEHdE 56°CE HYTFE 3
Fs7lde LY AFH B Huex

le

45§

404 ambient
. - e 3

i FeddedeK  type 4
307

257

Temperature (°C)

-10F

% 3 4 5 6 7 8
Time (weeks)

Fig. 2. Temperature evolution in the bin-type
composter in winter.
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Fig. 3. Seasonal temperature evolution in the

bin-type composter(type 4).
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Fig. 4. Mass evolution of the compost during
the experimental period.
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Table 2. Water content evolution of the com-
post during the experimental period
(unit © %)

vessel type type 4 type 3
time :

(weeks\_5€a50N  winter  spring summer winter

759 674 854 7.0
756 79.7 8238 778
73.7 814 810 76.2
733 i 816 76.2
750 736 819 752
769 795 731 835
793 75.0 70.0 739
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Fig. 7. pH evolution of the compost during
the experimental period.
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Fig. 8. Ash content evolution of the compost
during the experimental period.
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Fig. 9. Organic matter content evolution of
the compost during the experimental
period.
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Fig. 10. hemicellulose content evolution of
the compost during the experimental
period.
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Fig. 11. Cellulose content evolution of the
compost during the experimental pe-
riod.
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Fig. 12. Lignin content evolution of the com-
post during the experimental period.
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Table 3. Total (Kjeldahl) nitrogen content
evolution of the compost during the
experimental period(unit : %)

vessel type type 4 type 3

season

winter ~ spring summer winter

36 35 58 36
36 41 5.2 38
39 42 7.2 37
33 50 72 3.7
35 37 68 36
40 41 6.1 46
40 33 54 44
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Fig. 13. Ammonium N content evolution of
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Fig. 14. Nitrite N content evolution of the
compost during the experimental pe-
riod.
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Fig. 15. Nitrite N content evolution of the
compost during the experimental pe-
riod.
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Table 4. C/N-ratio evolution of the compost
during the experimental period.

vessel type type 4 ‘ype 3

(weeks)\_S€8501  winter  spring summer winter
0 8 9 5 8
1 8 6 6 8
2 8 5 4 8
3 7 5 4 8
4 8 7 4 7
6 7 7 5 6
8 7 8 4 7
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Fig. 16. Volatile fatty acid content evolution
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Table 5. Inorganic compound content evolution of the compost during the experimental
period(unit : %)

vessel  inorgainc time (weeks)
(season) COmPound g 1 2 3 4 6 8
P,0; 25 23 37 27 32 44 21
type 4 K:0 18 24 22 21 22 21 21
(winter) Ca0 34 38 38 40 39 36 38
MgO 0.31 031 031 031 032 031 032
P.Os 16 21 24 27 31 22 28
type 4 K0 17 20 19 17 17 2.1 18
(spring) Ca0 29 22 24 46 39 32 35
MgO 0/35 0.36 038 0.39 041 042 041
P05 09 08 15 18 15 21 34
type 4 K.0 21 23 22 22 16 32 24
(summer)  CaO 41 37 54 2.2 47 30 27
MgO 0.36 046 050 0.44 041 061 053
P,0s 25 30 18 2.1 18 14 21
type 3 K0 18 25 21 20 17 21 25
(winter) Ca0 34 34 39 37 16 15 38
MgO 031 0.32 031 031 0.26 0.28 0.30
25%, Ca0 15—39%, MgO 0.26—032% 183 Table 6. CN content evolution of the com-
Type 4914 E ALE P05 2.1-4.4%, K,0 1.8—24 post during the experimental period
%, CaO 34—4.0%, MgO 0.31-0.32, %3 P,0; 16 (unit : mg/kg dry matter)

—2.8%, K0 1.7-21%, Ca0Q 2.2—4.6%, MgO 0.35 , vessel type type 4 type 3
—042%, 4E8AAE P.0s 0.9—34%, K0 1.6—24
%, Ca0 2.2—54%, MgO 0.36—0.61%ch

S€ason  wipter  spring summer winter

0 051 076 211 051
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Table 7. Heavy metal content evolution of the composer during the experimental

period.
vessel heavy time (weeks)
(season) metal 0 1 2 3 4 6 8
Zn(mg/kg) 130 47 166 a! 79 81 107
Cu( » ) 15 42 15 12 5 16 18
type 4 cdt » ) 28 15 15 20 0.8 20 30
(winter) Pb( » ) 25 17 26 8 15 28 35
Cr( » ) 30 1 12 9 23 4 10
He pg/kg) 4798 221 1107 8610 1485 349 653
Zn(mg/kg) 64 1 79 75 91 83 69
Cu( » ) 65 11 17 18 15 16 18
type 4 Cd( » ) 83 91 71 121 108 102 107
(spring) Po( ~» ) 9 1 10 16 11 10 17
Cr(C 2 ) 14 27 16 27 33 25 21
He pg/kg) 1743 1997 146 2414 1017 30204 12363
Zn(mg/kg) 24 37 70 55 63 100 97
Cul + ) 7 7 50 13 12 22 35
type 4 cdC » ) 20 05 L0 15 20 15 20
(summer)  Pb( ~» ) 13 12 17 21 23 21 23
cr( o+ ) ND ND ND ND ND 0.2 04
He( ug/kg) 1457 ND ND ND ND ND ND
Zn(mg/kg) 24 47 65 76 67 55 79
Cul ~» ) 15 12 11 13 12 15 16
type 3 Cd » ) 28 15 18 13 18 15 23
(winter) Ph( ~» ) 25 22 17 6 23 25 28
cr( » ) 30 11 13 4 2 18 10

He( ug/kg) 4798 364

147 13.85 1.08 1.65 1540
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