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Speciation Change of Heavy Metals During Composting Process of Chicken Manure
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Abstract: In high-temperature and aerobic condition, speciation of heavy metals were studied during composting process of chicken manure and
maize straw. The results showed that total weight of composting material was reduced and content of heavy metals was increased during
composting process. No significant changes were found in total amount of heavy metals during composting process. The speciation of heavy
metals could be affected significantly by composting. Ni and Cd’s percentages of Fe-Mn oxides fraction increased by 5.0%-8.7% . Cu and Cr’s
percentages of organic fraction were increased by 14.1%-19.1% and 22.0%-28.7 %> respectively. Hg, Ph, As, Zn’s percentages of residual
fraction were increased by different extents. Hgs Ph, Cr»> As, Cu» and Zn’s percentages of stable fraction all increased. The increasing range of Cu
was the highest, which was 10.9% . Composting could reduce the biological activity and toxicity of heavy metals. The inoculating complex

microbial strains had no significant influence on the speciation of heavy metals in chicken manure.
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Table 1  Main composition of the composting materials
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PLES 22.4 186 8.3 23.1 17.8
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Table 2 Sequential extraction procedure for the speciation of heavy metals in compost
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Table 3 Change of heavy metals during composting

. HEHERTCO WIS (30 & G R At B O D19 1R
- /mgkg™! R A mgrkg™ A /mgekg ™! AN 7/ 9% VRN %
Hg 0.0329+0.001 2 0.042 7+0.001 5 0.0425+0.013 4 -5.17 -5.61
Ph 64.91£2.02 92.43+2.64 93.76 £ 1.43 4.04 5.54
Cd 0.1914+0.005 1 0.268 9+0.007 9 0.262 7+0.004 6 2.65 0.29
Cr 77.70 +4.03 106.75 +3.57 104.32 £4.11 0.38 -1.90
As 5.851£0.292 7.949 +0.262 8.128 £0.190 -0.73 1.50
Cu 110.39 £3.20 156.03 +2.32 155.67+4.19 3.28 3.4
Zn 362.71 £8.72 460.19 = 15.55 472.42 +5.38 -7.30 -4.83
Ni 27.225+0.813 35.346 £0.146 35.066 = 1.126 -5.14 -5.89
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Table 4 Proportion of stable fraction of heavy metals

during composting/ %

JLF HENEHTCO ) AR HI(30 & WA E (30 dD
Hg 66.31.2 67.1+2.7 73.3£2.0
Ph 73.1+1.8 75.9+3.4 79.4+3.5
Cd 75.1£2.0 67.7+2.4 68.0+1.6
Cr 97.8+2.2 98.2+1.2 98.4+4.4
As 96.9+2.3 97.9+3.2 98.9+3.1
Cu 70.6+1.9 79.5+1.6 81.5+2.6
Zn 67.4+2.3 69.4+2.2 71.5+1.3
Ni 55.1+1.5 53.11.6 54.5+3.7
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Fig.1 Change of heavy metals speciation
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