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Removal of Chlortetracycline and Morphological Changes in Heavy Metals in

Swine Manure Using the Compostlng Process s
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5 J
Abstract: The widespread use of antibiotics/ani heavy-metals in livestock farms results in large residues'of antibiotics and Tlleayy "ffletaie
in the livestock manufe.” Composting technology can bwdegrade residual antibiotics and” sohdlfy hepwy metals. A pilét (ompostmg
reactor-was used to analyze the characteristics of chlortetl’ﬂcyphne (CTC) removal at _different antlblotlc concentrations [0 mg-Kg ™'
(CK) 10 mg-kg 7} (Tl) and 50 mg-kg~ ﬂ(m)f Wreover the morphological’ changes theavy metals during the (ompostlng.
process were dnalyzed After composting;“no chTortetracycllne was detected in the GK group and the antibiotics degrdddtlon rates of PT
and T2 groups reached 96.31% and 97.32% , respectlvely The chlonetracychne degradation fits the pseudo-first-order klnetlcs
model. Heavy metals can be solidified during the composﬂlng, thus, the bioavailable state of Cu and Zn ( exchangeable state, redicible
qtate) chan‘ged into thie' oxidation state and residues with apparent passivation formed. The “correlation analysm showed that the removal
of €T showed strong positive correlations with, the bielogical- afvaﬂ;rble Cu and Zn.

Key words:switie manure; aerobic composting; (’hlorotetra(‘.y(*hne (CTC) ; heavy metals; bio-available forms
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Table 1 ~ Characteristics parameters of materials

JFEL TKE % FHHLFE(DW) /%

R/ %

BE % C/N pH

biE 69.9 92.35 38.65
N 8.6 78.25 46.51
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Table 2 BCR extraction process of heavy metals

R HEEIEA PRI PO
1 G/ 30 mL 0. 11 mol+L~' CH,COOH 25°C KR 16 h, B> 20 min
2 AR B 30 mL 0.5 mol-L~" NH,OH-HCI, pH 2 25°C JKiRHR% 16 h, .0 20 min
3 CIE=RIa 10 mL 8.8 mol-L~! H,0,, pH2.5 FIRFEMIEY 1 h, 85C KIBIED 1 h
10 mL 8.8 mol-L~" H,0,, pH2.5 85C KAk 1 h
30 mL 1.0 mol-L.~' CH;COONH,, pH 2 25°C/KIEHR 16 h, B0 20 min
4 Bt s HNO,-HCIO, TH fi#
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Fig. 2 Changes in temperature, pH, moisture and GI during composting
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Table 3 Linear fitting equation, half-life, and R* of the degradation of CTC

%ty Tt R R -t/ d
1 In(c/cy) = —0.088 917 - 0. 087 43 -0.08891 0.8876 7.80
2 In(e/cy) = —0.101 05¢ -0.022 5 -0.10105 0.8675 6.86
3 In(¢/cy) = —0.140 331 0. 276 97 -0.14033 0.8383 4.94
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Fig. 6 Proportion of different forms of heavy metals in swine manure
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AWl B Zn
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