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Changes of Chemical Compounds in Compost

of Municipal Refuse
1. Changes of Carbon Compounds

Jeoung-Yoon Seo*

Abstract

To investigate the seasonal changes of various organic and inorganic compounds in compost, carbon compou-
nds in compost were analyzed at various composting periods.

Contents of organic matter, cellulose, total carbon, organic carbon and biodegradable carbon in compost were
decreased with the progress of composting. In contrast, contents of lignin and nonbiodegradable carbon were inc-
reased a little with the progress of composting, but effective contents of lignin were decreased with the lapse of
composting time, while effective contents of nonbiodegradable carbon were not changed. Total carbon contents
in organic matter in compost were decreased within 9 weeks after composting, and then increased thereafter. Dif-
ference between average values of total and biodegradable carbon contents was 6.2%.

Actual decay rates of all the carbon compounds were higher than decay rates of the compounds at all the
experimental periods. Both of actual decay rate and decay rate of all the carbon compounds were increased rapi-
dly within 2 weeks after composting, and thereafter the rates were increased slightly with the lapse of composting
time. Especially the decay rates of cellulose were increased from 9 to 21 weeks after composting.

Actual degradation capacity showed the same tendency to degradation capacity of all the carbon compounds
in compost. Decay rate and degradation capacity of lignin in compost had minus values, while actual decay rate
and actual degradation capacity had plus values.

Highly positive correlations were observed among organic matter, cellulose, total carbon and biodegradable
carbon one another. Nonbiodegradable carbon showed highly negative correlation with organic matter, cellulose,
total carbon, organic carbon and biodegradable carbon, respectively. The same tendencies were observed between
lignin and organic matter, cellulose, total carbon, organic carbon and biodegradable carbon. Highly positive corre-

lation was observed between lignin and nonbiodegradable carbon in compost.
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Input :
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Fig. 1. Process of fresh compost production (compost plant Heidelberg in Deutschland)



MA A7 Huig Ry F B W (139)

Foll Z4zh dAeks FHHEHuE 10028 AH EFs
Ak b 307 F FYE 455 d 4AEE Hele
24 #7e &% 2.

Input :
Fresh compost 20, 000 ton/year
Output :
digestion loss 4, 000 ton/year
rest 11, 000 ton/year
Compost 5, 000 ton/year
Sum 20, 000 ton/year
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Table 1.Changes of organic and inorganic compound contents in compost at different comosting periods.
composting oM Celllose ~ Lignin TC oc NBC Ic BC
Periods (%) (%) (%) (%) (%) (%) (%) (%)
(Weeks)
0 68.3 28.9 89 29.9 27.8 3.8 2.1 24.0
6/7 64.8 26.7 9.3 26.0 25.1 4.6 0.9 20.5
2 60.9 25.8 10. 4 22.2 21.0 4.9 12 16.1
5 59.2 24.9 10.5 21.0 19.9 5.1 11 14.8
6 57.2 24.8 10.8 21.6 20.6 4.7 10 15.9
9 56. 0 24.1 11.0 19.7 19.0 51 0.7 13.9
17 42.8 9.5 11.7 19.3 18.7 52 0.6 13.5
21 38.5 7.3 11.9 18.6 17.1 51 15 12.0
30 39.1 8.4 12.2 16.5 15.0 59 15 9.1

TC : total carbon
BC : biodegrable carbon

OM ! organic matter
IC : inorganic carbon
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OC : organic carbon

NBC : nonbiodegradable carbon
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Fig. 2. Changes of TC, cellulose and lignin conte-
nts in organic matter at different compos-
ting periods.
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Table 2. Regression equation and correlation coeffients among some organic compounds.

OM Cel TC ocC BC
(x) (x) (x) (x) (<)

oM

(Y)

Cel 0. 778x—22. 029

(Y) (r=0. 98**)

Lig -0. 095x+15903 -0.111x+12.96

(Y) (r=-0.95%*) (r=-0.874**)

TC 0.306x+4. 941 0.346x+14.70 -3, 495x+59, 17

(Y) (r=0. 87**) (r=0. 753*) (r=-0. 968**)

oCc(Y) 0.307x+3,847 0.344x+13.57 -3, 383x+56.80 0.954x—0, 177

BC (r=0. 88**) (r=0.779*) (r=-0.972*%*) (r=0.994**)
BC 0.347x—3233 0.389x+7.735 -3.821x+56.57 1 085x—7.937 1. 137x—7.934
(Y) (r=0. 87*%) (r=0.776*) (r=-0,966**) (r—=0. 994**) {r=0, 999%*)
NBC -0. 039x+7. 078 -0. 045x+5.835 0.438x+0.225 -0.131x+7.759 -0. 135x+7. 703 -0. 121x-+6. 810
(Y) (r=-0,786*) (r=-0, 708*) (r=0, 874**) {r=-0, 945)**
Cel : Cellulose Lig : Lignin (r=-0, 939**) r=-0, 954 **
2 o a2
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