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Abstract: Using chicken manure and straw as raw materials, with one time composting fermentation (including liquid fermentation,
L; solid bacterial fermentation, S; high temperature enzyme fermentation, E), and continuous-composting-fermentation (high
temperature enzyme fermentation + liquid bacteria Fermentation, EL; high temperature enzyme fermentation + solid bacterial
fermentation, ES) to study heavy metal content and morphology distribution, physical and chemical properties and organic matter
changes. The results showed that the pH value of chicken manure organic fertilizer increased significantly after composting (P<0.05),
while the EC value and water content decreased significantly (P<0.05). The germination rate of Chinese cabbage seeds decreased
from 58.1% before composting to less than 20% after composting. After composting, heavy metals were transformed from soluble
state to refractory residue state, and the immobilization rates of Cu, Zn, Cr, Cd, Pb and As in chicken organic fertilizer reached
27.2%~69.3%, 17.1%~50.7%, 24.0%~68.7%, 16.9%~46.3%, 33.1%~54.3% and 0.4%~29.5%, respectively, when compared with CK.
The content of humic substances and humic acid was significantly increased (P<0.05), and the ratio of humic acid/fulvic acid
(HA/FA) was enhanced. The amount of polysaccharides and aliphatic compounds after composting was increased, while the aroma
compound was reduced. In view of the harmlessness index of organic fertilizer such as heavy metal immobilization and organic
fertilizer maturity, the effect of continuous-fermentation was better than that of once-fermentation, and the EL treatments was the
best.
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Fig.1 Changes in physical and chemical properties during fermentation
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Table 1 Heavy metal content under different treatments (mg/kg)

T4 CK S L E ES EL
Cu 31.66 38.35 37.48 36.02 38.98 41.93
Zn 333.12  377.75 390.18  381.83  387.01  423.02

Cr 82.30 95.11 99.98 89.81 95.52 100.12
Cd 0.43 0.48 0.52 0.51 0.51 0.54
Pb 6.35 7.39 7.72 7.51 8.22 7.94
As 1.38 1.66 1.645 1.64 1.70 1.76
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Fig.2 The ratio of heavy metal fraction under different treatments

ascas [lEs

R2 FRLEBTEEZREEUER%)
Table 2  Stabilization ration of heavy metals under different

treatments(%o)

Kb BE Cu Zn Cr Cd Pb As
S 55.04 40.83 24.03 21.43 33.05 0.38
L 65.40 45.63 33.37 19.40 35.10 21.20
E 27.24 17.06 56.91 16.86 49.58 16.90
ES 58.20 50.50 68.01 43.42 52.21 27.96

EL 69.27 50.69 68.67 46.28 54.30 29.53
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Table 3 Semi—quantitative analysis of functional groups under

different treatments(%o)

e WH(em )
3414 2925 1562 1415 1040
CK 54.29 1.47 17.84 4.88 21.53
S 60.37 1.72 7.60 6.10 24.21
L 60.71 1.65 6.99 6.29 24.36
E 56.50 1.50 17.27 4.86 19.86
ES 61.65 1.51 7.43 5.63 23.79
EL 64.41 1.55 5.98 3.35 24.71
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