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Control of Different Chemical Additives on Nitrogen Loss During Composting of Pig Manure
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Abstract Nitrogen conservation effect of different additives during the composting of pig mature and corn stalks was evaluated in this paper.
The results showed that the additives not only reduced the NH; emission rate, but also shortened the time of the NH; emission. The treatments
of Mg OH , + H5PO,, H;PO,, KH,PO, +MgCl, and Ca H,PO, ,+MgCl, reduced the nitrogen losses as 13.15%, 11.50%, 10.69% and 7.59%
respectively. Compared with the CK treatment, the nitrogen fixation rates of the other treatments were from 58.27% to 75.90%. The nitrogen
loss of the treatment Ca H,PO, ,+MgCl, was the least, but it also lessened the pH value and finally had a significant inhibition effect on the
organic matter degradation during the composting. After the trials were finished, the organic matter degradation rates of these treatments with
additives were only from 58.48% to 98.70% of CK treatment. There were not significant effects on the C/N between the treatments. The germi—
nation index of the end products were from 69.87% to 118.24%, which indicated that all treatments were matured after 39 days. According to
the results of fuzzy evaluation, it was concluded that both KH,PO, and MgCl, were the optimal to be used as the nitrogen conservation materi—
als for the compost.
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Table 1 The properties of composting materials
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Figure 1 The diagram of equipment for composting with

mandatory ventilation

pH



30 5 1003

80

60 -

/C

40t

30F w

20 1 1 1 1 1 1 1 I

Figure 2 Changes of temperature during composting
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Figure 3 Changes of pH value during composting
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Table 2 Nitrogen loss of different treatments
NH;-N / N /
% %o %
23.20 8.31 31.51
+ 9.60 3.55 13.15
7.10 4.40 11.50
+ 8.46 2.23 10.69
+ 5.45 2.14 7.59
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Table 3 Decomposition rate of organic matter during composting

Ikg Ikg 1%
6.51 2.37 63.65
+ 7.18 2.67 62.82
6.92 434 37.22
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Figure 6 Changes of NH; emission rate during composting
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Figure 7 Changes of C/N emission rate during composting
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Table 4 Values of all evaluation factors of different treatments

=55 °C/d N o oM o Cll%
15 31.51 63.65 89.82
+ 16 13.15 62.82 99.54
8 11.50 37.22 69.87
+ 16 10.69 58.22 118.24
+ 14 7.59 44.20 107.42
5
Table 5 Classification of compost maturity level
1 2 3 4
=55 C /d 20 15 10 5
N /% 5 15 25 35
oM 1% 65 55 45 35
Gll% 120 100 80 60
0x<15
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Table 6 Results of the fuzzy mathematics evaluation

W-R={0.187 0.239 0.349 0.375} 4
+ W+ R={0.254 0.288 0.023 0.000} 2
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+ W+ R={0.293 0.293 0.200 0.000} 1
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