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ABSTRACT

This study was carried out to observe how composting reaction proceed in the optimum compost-

ing condition and to understand the characteristics of final compost, when swine feces was amend-
ed with different bulking material. Sawdust, rice straw, and rice hull were selected as bulking
materials and each of these was mixed with swine feces to obtain the optimum range of moisture
contents and C:N ratio. To grasp the influence of newspaper on composting reaction when it
flew into the composting site intentionally or accidentally, another composting reaction using news-
paper as a bulking material was studied.

In this experiment, raw material mixes containing the same amount of organic materials were

put into 4 composting reactors and composted in the same environmental condition for 3 weeks:
from Aug. 1, 1994 to Aug 22, 1994.

The followings are the main results of this study.

1. The maximum temperatures reached at during composting reaction were 53.8C, 51.9C, 52.7C,
and 52.1C in the reactor using sawdust, rice straw, rice hull, and newspaper as a bulking
material respectively: Thermophilic temperatures were maintained for 72, 108, 108, and 111
hours in each reactor. Mean temperatures of reactors using sawdust, rice straw, rice hull,
or newspaper as a bulking materials were 39.7C, 39.5C, 41.3C, and 40.3C, but no significant
difference between these mean temperatures was observed(p>0.05). Each composter showed
significant difference from room temperature(p<0.01), and the mean difference between them
was 9.4C.

2. Ash contents of each reactor increased rapidly in order of rice straw, rice hull, newspaper,
and sawdust according to the pattern of second order function. This rate of increase seemed
to result from structural characteristics of a bulking material. The absolute values of second
order coefficient of these regression functions were 0.0199, 0.0159, 0.0157. and 0.0144 in
each reactor using rice straw, rice hull, newspaper. or sawdust as a bulking material.

3. C: N ratio decreased as the reaction proceeded. Degree of decrease was in order of rice
straw, rice hull, newspaper, and sawdust. This sequence was consistent with the increase
rate of ash content. The ratios of initial C: N ratio to final C : N ratio were 045, 0.53, 0.64,
and 0.75 in each reactor using rice straw, rice hull, newspaper, and sawdust as & bulking
material respectively. From this ratios, it was possible to infer that all the composting reactions
were completed.

4. Fertilizer content containing in the final compost was 1.61~2.20% of N, and 0.35~0.54%
of P in dry weight base. According to the classification standard for compost constituent
by Higgins, all composts had the intermediate grade of N, but below the low grade of P
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excepting the newspaper amended compost(fall into the range of the low grade).

5. Heavy metal contents contained in the composts were analyzed. In case of Cd, the range
of 0.58~1.11 ug/g was observed, and in case of Pb, the range of 24.76~39.53 ug/g was
observed(in wet weight base). These values are below the permissible heavy metal level

for compost of foreign countries.

Keywords : Composting, swine feces, sawdust, rice straw, rice hull, newspaper.
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Fig. 1. The experimental setup of composting sys-

tem.

Table 1. Physicochemical properties of swine feces, sawdust, rice straw, rice hull and newspaper used as raw

materials

__Raw Materials | Syine feces Sawdust Rice straw Rice huil Newspaper
Properties
pH 7.7 4.0 58 6.5 5.1
Moisture contents (%) 69.7 9.8 93 14.6 7.5
Ash contents (%) 17.7 6.1 14.9 13.9 15.3
Volatile solids (%) 82.3 93.9 85.1 86.1 84.7
Bulk density (g/D) 839.5 221.6 20.0 144.6 220
Carbon (%) 45.7 52.1 47.3 478 47.0
Nitrogen (%) 2.5 0.2 1.2 04 0.3
C:N ratio 18.3 274.5 394 129.3 162.2

*dry weight base.
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Table 3. Composition and physicochemical characteristics of each composting reactor
) i Recipe (kg) .
No. of Material Bulking C:N Moisture
reactor agent Material Bulking ratio contents
agent (“4)
1 Sawdust 1.53 0.27 1:29.02 60.7
2 Swine feces | Rice straw 1.46 0.34 1:27.30 57.6
3 Rice hull 1.46 | 0.34 1:29.95 61.7
4 Newspaper 1.49 ; 0.31 1:28.08 61.3
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Table 4. Evolution of C:N ratios depending on various bulking materials

Composting Davs The rate
No. of composter| Bulking material I'he rate
.- 0 7 14 21 final : initial
1 Sawdust 1:29.02 1:24.61 1:22.11 1:21.83 0.75
2 Rice straw 1:27.30 1:23.30 1:16.20 1:12.19 0.45
3 Rice hull 1:29.95 1:24.58 1:21.08 1:16.01 0.53
4 Newspaper 1:28.08 1:24.62 1:2143 1:17.86 0.64
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Table 5. Contents of N and P in compost

(%, dry weight base)

N P
Time — T
No. 1 No. 2 No. 3 No. 4 No. 1 No. 2 | No. 3 No. 4
Beginning 1.56 1.62 1.47 1.61 0.39 0.30 T 0.33 0.32
End 1.61 3.03 2.28 2.20 0.40 044 | 035 0.54
Table 6. Heavy metal contents of final compost (ug/)
. Reactor No. No. 1 No. 2 No. 3 No. 4
Heavy metal
Cd 0.84*( 1.41)** 1.11( 1.77) 0.58( 1.02) 0.39( 141
Pb 32.59(54.98) 39.53(63.06) 24.76(43.76) 35.08(55.30)

* wet weight base, ** dry weight base.
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