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Passivating effect of biochar on heavy metals (Cu and Zn) during composting of pig manure and mushroom
residues

WANG Yi-xiang, LI Bo, YE Jing, LIU Cen—wei, LIN Yi

(Agricultural Ecology Institute, FAAS, Fujian Key Laboratory of Agricultural Ecological Process of Red Soil Mountain, Fuzhou 350013,
China)

Abstract: With the rapid development of animal husbandry in China, the proportion of large—scale farms is increasing. Simultaneously, ani-
mal manure has largely been produced. Reusing animal manure as a resource and reducing its environmental adverse impact, are problems
that need to be solved urgently. To explore the influence of biochar on the passivation effect of heavy metals during manure composting pro-
cess, a series of composting tests were conducted to study the effect of different biochar applications on the status of heavy metals by using
static forced—air composting boxes. The results showed that compared with the traditional compost control, the pH values of the composts
with different biochar application increased by 0.2 to 0.3 pH units, and that the moisture contents of them increased by 15.6% to 20.0% at
the end of the composting. It indicated that the addition of biochar improved the physiochemical characteristics of mixtures, such as the ven-
tilation conditions, pH and the moisture content, and accelerated the composting process. The high—temperature durations of the treat-
ments with 6% and 9% biochar application by weight were significantly higher than that of the treatment without biochar application. After
aerobic composting with biochar, the concentrations of exchangeable Cu and Zn in the mixtures of pig manure and mushroom residues de-
creased by 4.25% to 12.06% and 2.83% to 20.87%, respectively. Moderate rate of biochar application could improve the passivation effect
on Cu and Zn. The best estimated passivation effects on Cu and Zn were 18.84% and 11.55%, respectively, with 6% biochar application .
These results suggest that the appropriate application of biochar can accelerate the composting process of pig manure and mushroom resi-
dues and reduce the effectiveness of Cu and Zn in composts.
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Table 1 The properties of composting materials

JEURE Material A MLk Organic carbon/%

4K Total nitrogen/% C/N

J3% Pig manure 28.92 1.71
[ 78 Mushroom residues 32.01 1.41

421 Total phosphorus/% pH{H pH Value
16.91 1.95 7.23
22.7 1.19 7.73
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Figure 1 Schematic diagram of a lab—scale composting reactor
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Figure 2 Changes of temperature in different composting treatments
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Figure 3 Changes of pH in different composting treatments
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Figure 6 The variation in form of Cu before and after composting
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Figure 7 Different forms of heavy metals distribution ratio before and after composting
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Figure 9 The variation in forms of Zn before and after composting
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