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Effect of "Différent Passivatin'g Ageﬁts on the Stébﬁizatioh of Heavy Metalsl-ﬂin

Ch;.cken Manure Compost and Its Maturlty Evaluatlng Indexes

LUAN Ru{n_-yu‘ , CAO ShanI 2 XU Ying-ming’ . ]I V- nlng , YAN Cui-xia’”, SUN Yue-bing” "

(1. College of Resources and Environment, Northeast Agrlcuhural Unlversny, Harbin 150030, China; 2. Tianjin Key Laboratory of
Agro-Environment and Agro-Product Safety, Key Laboratory of Original Agro-Environmental Pollution Prevention and Control, Agro-
Environmental Protection Institute, Ministry of Agriculture and Rural Affairs, Tianjin 300191, China; 3. College of Grassland and
Environment Sciences, Xinjiang Agricultural University, Urumgi 830052, China)

Abstract: We explore the effects of different passivating agents on livestock manure treatment by using chicken manure and straw as
raw materials and thermophilic rapid fermentation. We investigate the effects of sepiolite (SE) , calcium magnesium phosphate fertilizer
(NP), biochar (BI), compounds of sepiolite plus calcium magnesium phosphate fertilizer (S + N) , sepiolite plus biochar (S +B),
calcium magnesium phosphate fertilizer plus biochar (N + B) , and sepiolite plus calcium magnesium phosphate fertilizer and biochar
(SNB) on the physical and chemical characteristics, heavy metal fraction and distribution, and organic matter content in chicken
manure compost. The results showed that the addition of different passivating agents significantly increased the pH in chicken manure
organic fertilizer (P <0.05). The seed germination rate was increased after applying of passivation agents, being >80%, and the
germination inhibition rate decreased accordingly, whereas the values of electric conductivity (EC) and organic carbon were inhibited.
The total nitrogen content and carbon/nitrogen ratio ( C/N) were lower than of those before composting, and all of the indicators
reached the standard of organic fertilizer maturity. However, differences among the groups after composting were that the pH increase in
the compounding treatment was comparatively higher, and that the EC decreased significantly under the treatment of the single sepiolite
and calcium magnesium phosphate, whereas the total nitrogen content and C/N ratio of organic carbon were not significantly different in
each group. Although the total amount of heavy metals in our organic chicken manure fertilizer increased due to a concentration effect,
the proportion of exchangeable heavy metals in the fertilizer decreased, and while the ratio of the residual heavy metals increased. The
passivation effect on heavy metals under combined treatments of different materials was better than that of a single agent, and the SNB
treatment had the best effect on the passivation of Ni, Zn, As, and Pb. After composting treatment, the concentrations of humic
substances (HS) and humic acid (HA) increased significantly (P <0.05), and the highest concentrations increased by 19. 8% and
78.9%, respectively. The amount of fulvic acid (FA) decreased by 4.47% -20. 11% compared with the initial conditions. Infrared
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spectroscopy analysis showed that the small molecular substances of polysaccharides increased after composting. In summary, the

addition of a passivation agent can promote the heavy metal passivation in chicken manure organic fertilizers to potentially render the

compost as harmless.

Key words : composting; passivating agent; heavy metals; chicken manure; humus
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Fig. 2 Physical and chemical properties of chicken manure composting under different treatments
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Table 1 Heavy metal content in chicken manure under different treatments/mg-kg ™!
TiH Mn Cr Ni Cu Zn As Cd Pb
Wit 280.92+£1.86 41.23+2.15 6.26 =0.35 29.93 +£3.80 340.96 £4.66  0.68 +0.07 4.82 £0.27 2.47 +£0.44
CK  333.69 £18.38 48.25 +0.58 7.10 0. 14 33.95+2.92 400.53 £11.45 0.81 =0.06 5.18 0. 10 2.69 +0. 31
SE  321.45+18.48 46.06 +3.11 6.99 +0. 88 32.74 £5.71 398.09 +18.12  0.74 +0.04 5.24 +0.19 2.68 +0.01
NP 308.53 +15.32 48.06 +0.20 7.53 £0.05 33.96 +2.81 402.76 £2.90  0.78 +0.04 5.59+0.19 2.85+0.30
BI 316.13 £7.75 46.72 +2.32 7.35+0. 14 31.11 £2.15 381.86£29.23  0.81 +0.04 5.21+0.14 2.76 0. 16
S+N 335.86+5.99 48.04 £1.44 7.24 £0.70 41.64 £5.60 383.48 +9.93  0.75 0. 10 5.49 +0.08 2.73 £0.37
S+B  318.60 £6.65 48.44 £4.10 7.06 0. 37 32.85+3.66 398.59 £36.71 0.80 x0.11 5.26 +0.38 2.83 +£0.45
N+B 315.83+£17.14 46.13 £2.63 7.72 0. 40 33.90 £1.09 406.51 £29.43  0.78 +0.06 4.93 £0.36 2.88 +0.36
SNB 33411 +£3.15 46.52 £3.57 7.50 +1. 60 34.18 £3.46  381.30+39.95 0.77 =0. 14 5.22+0.20 2.87 +0.32
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Table 2 Stabilization ratio of heavy metals under different treatments/%

EAgE| Cr Mn Ni Cu Zn As Cd Pb
CK 25.43 11.51 18. 69 16. 35 25.05 6.96 11.50 15.67
SE 29. 40 12.71 25.11 29.07 34.72 11.35 12. 80 27. 64
NP 32.18 14.08 25.55 26. 65 22.21 13.00 16.77 40. 83
BI 29.63 7.08 30.01 19. 49 33.78 11.94 9.91 43.71
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S+B 35. 68 20. 48 33.07 37. 46 37.94 12.93 13.75 33.44
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Table 3 Semi-quantitative analysis of functional groups under different treatments/%

TH ¥ H L e ¢ P g rhoon B
AT iy 49.59 1.25 15.18 10. 09 23.89
CK 61.45 1.10 12.73 7.02 17.71
SE 56. 84 1.11 14.58 8.17 19.29
NP 62.75 0.97 12.34 7.58 16. 36
Bl 58.97 1.15 14.96 6.74 18.17
S+N 61. 86 0.96 12.91 6.20 18.07
S+B 55.93 1.17 12.36 8.03 22.51
N+B 59.01 1.18 15.86 6.31 17. 64
SNB 64.17 1.07 13.76 6.42 14.58
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