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Impacts of Different Aeration Modes on Nutrients Conservation During Swine

Manure Composting with Magnesium Salt Addition
YANG Yu, WEI Yuan-song, LIU Jun-xin

(Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China)

Abstract: Experiments were carried out to investigate the effect of two aeration modes on nutrients conservation in the thermophilic stage of
swine manure composting with adding magnesium chloride. These results indicated that in the end of thermophilic stage of composting; the
ammonia nitrogen losses of the piles with the intermittent aeration and with continuous aeration, were 23.56 g and 56.98 g, respectively, which
means the loss of ammonia nitrogen of swine composting by the intermittent aeration was just 41.35% of that by the continuous aeration. Such
loss of ammonia nitrogen resulted in 9.8% higher of the total kjeldahl nitrogen (TKN) concentration in the pile with the intermittent aeration
than that with the continuous aeration. No significant difference occurred between two piles in orthophosphates sequential extraction phosphorus
and the total phosphorus ('TP) . However in the pile with intermittent aeration, the percentage of the easily dissolved phosphorous forms such as
H, O-P and NaHCO; -P was increased from 27.6% of TP to 66.5% > and the other pile from 27.6% to 64.9% .The TP concentrations in both
piles were 17.2 g/kg in the end of thermophilic composting stage . The mixed crystals containing magnesium and phosphorus were formed in both
piles of swine composting.
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Table 1 Characteristics of the raw materials in swine manure composting
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Fig.1 Schematic diagram of the swine manure composting setup
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Fig.2  Profiles of pile temperature and pH in the thermophilic stage of swine manure composting
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Fig.3  Changes of moisture content and volatile solids in the

thermophilic stage of swine manure composting
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Fig.4 Changes of NH; -N> NH; and TN in the thermophilic stage of swine manure composting
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Fig.6  Changes of fraction of phosphorus in the thermophilic stage of swine manure composting
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Table 2 Surface element ratio of crystals formed in the pile with

different aeration modes
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Fig.7 Crystals formed in the swine manure composting process with different aeration modes
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