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The Effects of Manure Composting on Distribution of Cu and Zn Speciations in Soils
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Abstract ; Due to the commonly oversupplied of Cu and Zn supplements in the animal feeding stuffs, their residues in the manure might pose
potential threats on environment when manure is used in farmland. Composting is an effective way to treat animal manure, and might make the
metal speciation less available. Incubation experiments, in which the mining soil and the vegetable garden soil were mixed with raw pig ma—
nure or its compost at different rates(0, 50, 200 t-hm™2), respectively, were conducted for 12 months to investigate the distribution of Cu and
Zn speciations among two types of soils. The results showed that acetic acid soluble fraction and reducible fraction of Cu in pig manure were
reduced by 9.2% and 17.2% after composting, while that of Zn decreased by 17.4% and 29.1%, respectively. The oxidable and residual frac—
tion of Cu and Zn significantly increased after composting, and were mainly associated to the oxidable fraction in pig manure compost. After
12 months incubation, the reducible and residual Zn in vegetable garden soil were the primary fractions, with the proportions of 45% and
25%~43%, respectively. While in the mine soil, the residual Zn was significantly higher than the other three fractions. However, it showed
that the residual and oxidable Zn partly transformed into the acetic acid soluble and reducible Zn after 12 months incubation. Furthermore,
the composted pig manure might significantly promote the transformation of residual Zn to other fractions. The stability of Cu in soil amended
by pig manure compost was higher than that amended by raw pig manure. Both the mining soil and the vegetable garden soil, mixed with pig
manure compost, the soils contained the proportions of residual and oxidable Cu were higher than the soils mixed with raw pig manure. It was
suggested that the composting treatment might significantly reduce the availability of Cu of pig manure, therefore reduce its pollution risk on
soil, while adverse effect on Zn of pig manure was observed in this study.
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Table 1 The physical-chemical characteristics of the soils, pig

manure and manure compost
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Table 2 The fractionation of Cu and Zn in pig manure

and its compost( %)
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Figure 1 Fractionation of Zn in soils after pig manure and compost applications
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Figure 2 Fractionation of Cu in soils after pig manure and compost applications



5 28 45 9 ] AR

B ¥ 4 1979

vironmental Sciences, 2007, 19:610-615.

[5] L” Herroux L, Le Roux S, Appriou P, et al. Behaviour of metals following
intensive pig slurry applicatons to a natural field treatment process in
Brittany (France)[J]. Environmental Pollution, 1997, 97 (1-2):119-
130.

|6] Bernal M P, Alburquerque J A, Moral R. Composting of animal manures
and chemical criteria for compost maturity assessment. a review [J].
Bioresource Technology, 2008, in Press.

(7] SRR, skRIE, XU, 45w IHENE X & B 2 h i A R R FI
BIBBALIIERI. TP EALFE, 2006, 39(2):337-343.

Zhang S Q, Zhang F D, Liu X M, et al. Degradation of antibiotics and pas—
sivation of heavy metals during thermophilic composting process|J]. Sci—
entia A gricultura Sinica, 2006, 39(2) :337-343.

[8] FBIETE, BRIk, i A, 2. A4 il T A S 4 28 v o 2 s JE
AR FRERFE, 2005, 25(1):6-9.

Zheng G D, Chen T B, Gao D, et al. Influence of high temperature aero—
bic composting treatment on the form of heavy metals in pig manure[]].
China Environmental Science, 2005, 25(1):6-9.

[9] BRI, SRARAM, B2, 5. AR T 2L AR rr 22 Ak T,
TR EFREE R, 2004, 24(1):94-99.

Huang G F, Zhang 7Z D, Zhong L ], et al. Chemical changes of heavy
metals in the process of pig manure composting[J]. China Environmental
Science, 2004, 24(1):94-99.

[10]Li ST, Liu R L, Wang M, et al. Phytoavailability of cadmium to cherry—
red radish in soils applied composted chicken or pig manure[J]. Geo—
derma, 2006, 136(1-2):260-271.

[11] Smith S R. A critical review of the bioavailability and impacts of heavy

metals in municipal solid waste composts compared to sewage sludge[J].

Environment International, 2009, 35(1):142-156.

[12] Rauret G, Lopez—sanchez J F, Sahuquillo A, et al. Improvement of the
BCR three step sequential extraction procedure prior to the certifica—
tion of new sediment and soil reference materials [J]. Journal of Envi—
ronmental Monitoring, 1999, 1:57-61.

[13] USEPA. Acid digestion of sediments, sludges and soils (Method
3050B) [S]. Washington DC:US Environmental Protection Agency,
1996.

[14] 7 b7 2%, Ph—E., MUK, 5. N i8R SR i 2SI T 43 )

Bt BHIBAS] Wi T AR 2#4]. 2008, 20(1) :35-39.
Dong Z R, Chen Y D, Lin X Y, et al. Investigation on the contents and
fractionation of heavy metals in swine manures from intensive livestock
farms in the suburb of Hangzhou[J]. Acta Agriculturae Zhejiangensis,
2008, 20(1):35-39.

(5] BRI, B € & o, S5 PRI 5 e i e 4 s i S HAZ
FESAI]. BREERL 2440, 2003, 23(5):561-569.

Chen T B, Huang Q F, Gao D, et al. Heavy metal concentrations and
their decreasing trends in sewage sludges of China[l]. Acta Scientiae
Circumstantiae, 2003, 23(5) :561-569.

[16] Li M, Hue N V, Hussain S K G. Changes of metal forms by organic a—
mendments to Hawaii soils[J]. Communications in Soil Science and
Plant Analysis, 1997, 28 :381-394.

[17] Ramos M C. Metals in vineyard soils of the Penedes area(NE Spain ) af—
ter compost application[]]. Journal of Environmental Management, 2006,
78:209-215.

[18] Morera M T, Echeverria J C, Mazkiaran C, et al. Isohterms and sequen—
tial extraction procedures for evaluating sorption and distribution of

heavy metals in soils[J]. Environmental Pollution, 2001, 113:135-144.



