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Degradation of Antibiotics and Passivation of Heavy Metals During
Thermophilic Composting Process
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Abstact: [Objective] The problem that there are various antibiotic medicines and heavy metal elements in excrements of
livestock and poultry have been concerned on the farm utilization extensively. The techniques for the antibiotics degradation and
heavy metals passivation were studied in the experiments. [Method] As composting is a new alternative bioremediation technology
for treatment of organic pollutants and heavy metals, two experiments were conducted to evaluate the effect of using thermophilic
composting to break down the content of tetracyclines(TTC, OTC, CTC) and H,O extractible of heavy metals(Cu, Zn, Cr, As).

[Results] The result of TCs degradation test indicated that the degradation of TTC, OTC and CTC using P+S and C+S in all
treatments was effective, but in comparision, the addition of BM bacterium for TCs degradation in treatment was more effective, and
its biodegradation rate was higher than that of P+S+TCs and C+S+TCs treatment. The biodegradation rate of OTC was the lowest in
all treatments, and the rate of C+S+OTC treatment was 40.23%. The order of the three TCs biodegradation rate was TTC> CTC>
OTC. The air-slaked coal has a passivation effect on the heavy metal elements in excrements of livestock and poultry. The result of
heavy metal passivation test showed that the effect of addition of air-slaked coal to H,O extractible content of heavy metals, such as
Cu, Zn, Cr and As, were obvious, the passivation effect of ari-slaked coal treatment was better than that of control. The H,O
extractible content of heavy metals of Cu, Zn, Cr and As, after composting of pig manure, reduced by 6.17%, 6.40%, 4.17% and

1.83%, respectively, meanwhile, the H,O extractible contents after composting of chicken manure reduced by 7.07%,
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5.69%, 5.50% and 2.07%, respectively. [ Conclusion] With the different thermophilic composting conditions, tetracyclines

antibioticses can be degraded, and the addition of foreign beneficial bacterium can reduce residues in antibiotic medicine.

Thermophilic composting also can lower the effects of heavy metals on plants. Air-slaked coal has passivation function on extractible

heavy metals.
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Table I Physical and chemical properties of raw materials for composting
e R AL B C/N e gl pH Tk
Composting materials Org.CI Total f\I Total f’ Total f( Water content
(gkg™) (gkg™) (gkg™) (gkg™) (%)
FHE Wheat straw 325.0 4.10 79.3 0.86 3.14 / 8.70
¥ 3% Pig manure 468.2 24.46 19.14 21.25 14.53 7.60 69.8
#%3% Chicken manure 348.5 20.30 17.16 16.58 19.32 7.80 62.1
F2 HERHPEURZXMEZIREEREAE
Table 2 Content of TCs antibiotics and heavy metals in composting materials
HEEHA R WSS THER BER fih As # Cr i Cu #E Zn
Composting materials TTC(mgkg™") OTC(mgkg™) CTC(mgkg™") (mg'kg™) (mgkg™) (mg'kg™) (mg'kg")
FH% Wheat straw / / / 0.34 3.25 15.10 18.82
AALHE Air-slaked coal / / / 0.62 521 18.65 54.32
¥ 3% Pig manure 19.34 12.45 15.66 4.25 18.82 134.40 418.54
#%3% Chicken manure 9.87 4.23 3.74 1.26 9.67 150.35 350.38
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Fig.1 Effect of TTC degradation in different treatments of

composting
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Fig.2 Percentage of TTC residuals in different treatments of
composting
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Fig.5 Effect of CTC degradation in different treatments of

composting
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Fig.6 Percentage of CTC residuals in different treatments of

composting
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Table 3  Effect of different composts on total content and H,O extractible Cu, Zn, Cr and As

o KA H,0 extractible (mgkg™") 4:H Total content (mg-kg™)
Treatments HENE iy HERE 5 HENE iy HENE 5
Before composting After composting Before composting After composting
Cu P+S 10.83 5.35 110.54 113.75
P+S+FA 9.65 2.78 112.41 115.53
C+S 12.34 5.58 116.55 118.78
C+S+FA 10.88 2.56 118.42 120.66
Zn P+S 28.51 7.79 338.60 339.83
P+S+FA 26.34 421 344.03 345.67
C+S 20.33 5.64 267.49 269.04
C+S+FA 19.69 4.09 272.92 274.36
Cr P+S 1.45 1.01 15.71 16.00
P+S+FA 1.21 0.56 16.23 16.98
C+S 0.83 0.58 8.07 8.73
C+S+FA 0.74 0.28 8.59 9.01
As P+S 0.31 0.28 3.47 3.68
P+S+FA 0.27 0.21 3.53 3.81
C+S 0.09 0.08 1.03 1.10
C+S+FA 0.09 0.07 1.09 1.13

R4 FRERAEKESECRSELRNEE

Table 4 Difference of the contents of H,O extractible heavy metals in different compost treatments

WP Treatments Cu (%) Zn (%) Cr (%) As (%)
P+S 5.09Cd 6.13Bb 2.92Dd 1.11Ad
P+S+FA 6.17Bb 6.40Aa 4.17Bb 1.83Ab
C+S 5.90Bc 5.50Cd 3.65Cc 1.47Ac
C+S+FA 7.07Aa 5.69Cc 5.50Aa 2.07Aa

AFAKNEGF R HE TR P<0.01 il P<0.05 B3 7KF

Different capital and small letter means significant at P<0.01 and P<0.05 level
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