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Effect of Oxygen Concentrations on Process of Composting
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Abstract: The effect of oxygen concentrations was evaluated during the decomposition of some selected organic materials under a
controlled condition composting process for a period of 60 days. Mixtures of cattle manure, chicken manure, and wheat straw at a
1:3:6 ratio were used in the experiment. Micro-aerchic treatment was attained by turning of heap at a frequency of one time each two
days, while forced air was applied under aetchic treatment. Results showed that concentration of oxygen under micro-aerobic
treatment was significantly lower than that of the aerchic treatment by 1.5% in all composting periods. The duration of thermophilic
phase more than 30°C of micro-aerobic treatment was 23 days, and was 6 days more than that of the aerobic. On the other hand, the
decreasing of temperature of the aerobic treatment is slow. The concentration of hemicellulose and cellulose of the micro-aerobic
treatment was decreased from the 13.86% and 21.45% to 7.99% and 16.07% . respectively. Under the aerobic treatment, only
decreased to 8.50% and 18.02% , respectively. A marked compost maturity was noted under the micro-aerobic treatmens than under
the aerobic treatment as indicated by C/N, NO; ion, and temperature profiles. The optimal condition of cellulose degrading was
micro-aerobic and high temperature between 50°C and 60T proved by microorganism culture coming from the materials of the
thermophilic phase.
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Table 1 Concentration of uxygen of micro-aerobic

and aerated treatment/ %

WEEEA 1.0 40 7.0 18.0 21.0  24.0
83300 7.7 1.5 1.5 1.5 0.9 0.7
WS 17.4 12,7 16.4  12.5 4.0 4.5
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Fig.1 Change of temperature of microaerobic and

aerated treatment during composting
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Fig.2 Concentration of soluble sugar and starch of

microaerobic and aerated treatment during composting
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Fig.3 Change of concentration of hemicellulose (A}, cellulose (1)
and lignin (C) of microaerobic and aerated

treatment during composting
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Table 2 Changes of C/N during composting

i E] /d 0 10 20 30 45 60
B 25.2 20.3 18.9 18.1 17.4  15.7
AR 25.2 19.7 18.9 17.9 18.6 18.0
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Fig.4 Change of NO; concentration of microaerobic

and aerated treatment during composting
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Table 3 Concentration of dissolved oxygen under

different liquid deeps/mg-L !

B8] /h lem 3cm Sem Tem 9em
0 7.07 5.25 5.32 4.04 3.30
6 0.65 0.085 0.02 0.017 0.015
18 0.14 0.075 0.02 0.02 0.015
28 0.06 0.035 0.02 0.01 0.01
36 0.04 0.04 0.015 0.00 0.00
48 0.06 0.04 0.03 0.02 0.02
60 0.07 0.04 0.03 0.04 0.02
72 0.11 0.03 0.02 0.045 0,015
123 0.10 0.09 0.02 0.03 0.02
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