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Effect of Bio-charcoal on the Trans of Polycyclic Aromatic Hydrocarbons in Soil-

Plant System with Composted Sludge Application
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Abstract: The effects of bio-charcoal acted as sludge-composting additive on soil characteristics and plant growth were studied. Compared with
the treatment of composted sludge without bio-charcoal; soil cation exchange capacity in treatment of composted sludge with bio-charcoal
increased over 5% and 10% respectively and soil nitrogen content increased 13% and 18% respectively for two kind soils. The composted
sludge with bio-charcoal also resulted in 23% higher enhancement on ryegrass biomass and 8%-10% higher enhancement on ryegrass
chlorophyll content. In additions with the amendment of bio-charcoal; the bioavailability of polycyclic aromatic hydrocarbons ( PAHs) in
composted sludge was decreased, which resulted in the lower absorption and accumulation of ryegrass to PAHs. Compared with the control, the
PAHs concentration in ryegrass amended composted sludge with bio-charcoal decreased 27%-34% . The results indicated that composted
sludge with bio-charcoal resulted in much more improvement on the plant growth as well as less negative effect on environment. Therefores bio-
charcoal was in favor of the safe land application of sewage sludge.
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Table 1 Physical and chemical characteristics of soils and composted sludge
S gE| ViR AR A L TR HE LS e WAL S IR
MEAS /g kg ™! 1.420.1 1.0+0.1 17.3+1.4 14.8+1.1
A /g kg ! 0.75+0.05 0.56 +0.04 7.3£0.5 6.6+0.5
pH 7.47+0.10 6.8+0.1 7.02+0.1 7.14+0.1
AP /g kg ™! 28.2+0.2 16.7+0.1 403.2+30.5 415.5+26.3
> 16 PAHs 7 /mgkg ™! 0.32+0.03 0.55+0.03 2.50+0.22 4.85+0.32
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Table 2 Effect of two kind composted sludge on soil characteristics
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Xof e FEH A AL MRS AL X e it FH 3 Je 44 A it £ R AR
HHUE /g kg™! 28.2+2.0 74.2+4.8 72.8+3.0 16.7+0.9 66.6+3.3 64.2+5.2
BREE R gkg ! 16.3+0.2 19.4£0.15 22.0£0.2 16.0+0.1 18.2+0.2 21.5£0.2
BB A g kg ! 2.1£0.1 3.2+0.4 4.1+0.3 1.5+0.2 2.5+0.2 2.9+0.2
CEC/cmol* L™ 4.04+0.32 4.45+0.25 4.52+0.42 3.53+0.25 3.82+£0.24 4.02+0.24
EC/pS*em™! 300 = 35 520c + 30 450 + 30 260 + 40 570+ 30 510 40
pH 7.5 7.3 7.4 5.8 5.6 5.7
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Fig.1 SEM photo of bio-charcoal surface
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Table 3  Effect of composted sludge on PAHs concentration in soil /pg-kg ™!
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Fig.2 Effect of composted sludge on biomass of ryegrass
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Fig.3 Effect of composted sludge on chlorophyll contents of ryegrass
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Table 4  Effect of composted sludge PAHs concentration in ryegrass /pg®kg™"
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