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Phytoremediation of 4 phthalic acid esters in contaminated soil by beet—grass system

WEI Li—qiong, HU Shi-bin", WANG Jiao—jiao, CHAT Qin—qin, LIU Jin-bo, WANG Meng—ke, SHI Chao

(College of Natural Resources and Environment, North West A&F University, Yangling 712100, China )

Abstract: A pot experiment was conducted to study the phytoremediation of 4 phthalic acid esters( DEP, DBP, BBP and DEHP) by different
planting patterns with beet and 3 grasses(ryegrass, sudangrass and alfalfa) in contaminated soil. Greater reduction of phthalic acid esters
was observed in treatments with plants than without plants, and in intercropping than monoculture. Alfalfa monoculture and intercropping
both had better remediation effects than other plants did. Beet/alfalfa intercropping removed over 65% of PAEs. Intercropping enhanced the
activities of catalase and phosphatase in soil, thus promoting the degradation of PAEs. In both soil and the shoots of the tested plants, DEHP
and DBP had much higher concentrations than the other PAEs studied did. Their removal efficiencies were also higher, with DEHP greater
than 50% and DBP over 40%. Bioconcentration factor( BCF) of DEHP was significantly low in the shoots of the tested plants, while that of
DBP and BBP was high. Alfalfa could be used as a phytoremediator of phthalic acid esters in soil. Plant intercropping would provide greater
remediation efficiency than monoculture.

Keywords: phthalic acid esters(PAEs ); phytoremediation; soil; plant intercropping
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different treatments
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Table 2 Percentages of 4 PAEs compounds removed from tested soil under different treatments(% )
PN T H M CK HT ST MT
DEP 30.32+1.12 37.48+2.14 47.90+3.20 34.26+2.23 22.05+1.88 47.14+3.19 44.54+2.36 52.57+1.84
DBP 41.45+1.35 48.92+1.47 53.84+2.34 46.73+1.39 29.23+2.35 59.4+1.22 54.14+3.17 63.00+2.17
BBP 25.71+2.11 33.43+2.33 38.84£3.15 28.26+2.44 20.46+2.51 40.77+3.14 39.76+3.44 49.80+3.22
DEHP 56.49+1.28 64.21+3.13 71.69+1.68 60.85+3.32 32.32+2.13 69.75+4.25 66.46+2.63 75.19+3.75
J. PAEs 46.08+0.73 53.63+1.28 60.44+1.01 50.55+0.82 29.16+2.34 61.45+0.43 57.72£3.10 66.48+1.28
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Table 3 Height and aboveground biomass of tested plants

FiviA Biem  H ERRAMEMIR DW/g- 2

T 40.51+0.12 19.32+0.02

H 51.44+0.08 40.02+0.06

M 62.12+0.03 58.36+0.03

S 90.13+0.21 22.05+0.08
HT-H 54.35+0.15 25.28+0.11
HT-T 41.61+0.07 14.17+0.05
ST-S 105.84+0.34 12.31+0.08
ST-T 37.25+0.16 24.93+0.16
MT-M 68.27+0.30 33.84+0.02
MT-T 40.34+0.05 24.19+0.04

B2 L PAEs BIRRRZE
Figure 2 Percentages of 4 PAEs compounds removed from tested

soil under different treatments
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