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Removal and Distribution of Phthalate Acid Esters in Potamogeton crispus L.

Microcosm of Haihe River

CHI Jie, YANG Qing

(School of Environmental Science and Engineering, Tianjin University, Tianjin 300072, China)

Abstract: Removal and distribution characteristics of dibutyl phthalate (DBP) and di(2-ethylhexyl) phthalate (DEHP) were studied

by an indoor Potamogeton crispus L. microcosm simulating the mainstream of Haihe River. An unplanted microcosm was set as a
control. The results showed that concentrations of the two phthalate acid esters (PAEs) in water and sediments from the Potamogeton
crispus L. microcosm were lower than those from the control microcosm during the experiment. At the end of the experiments, the two
PAEs mainly distributed in the sediment, and followed by water. The two PAEs, especially DEHP which is a stronger hydrophobic
compound, could be enriched in Potamogeton crispus L. . The average enrichment coefficients (BCF) of Potamogeton crispus 1.. were
22.4 L-kg™"' for DBP and 180.7 L-kg™" for DEHP. Removal efficiencies of loaded DBP and DEHP in the Potamogeton crispus L.
microcosm (94.2% for DBP, 60.8% for DEHP) were 4. 1 and 15. 3 percentage points higher than those in the control microcosm
(91.0% for DBP, 45.5% for DEHP). The retained percentages of loaded DBP and DEHP were - 0.6% and 30.7% in the
Potamogeton crispus L. microcosm, and 4. 7% and 37. 7% in the control microcosm, respectively, indicating that Potamogeton crispus
L. can not only enhance the degradation of the two PAEs, but also decrease the amount of their residue, reducing the internal pollution
sources.

Key words : phthalate acid esters( PAEs) ; microcosm; Potamogeton crispus L. ; rhizosphere effect; removal efficiency
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1.1

JE£(2200 +100) Ix, JERE A 12 he 12 b, 3546 R R 7
(20 £1)°C. FLHGFELEHAT 480 h. F: B — 2 B[] (£
0.10,24, 48,96, 144 192, 240, 297 . 336, 408
1480 h) SRAEIK JE A Y I FE 5, 44T DBP &5
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Table 1  Physicochemical property of sediments and background concentrations of PAEs in sediments
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Tl H /g-mL_l pH /% /mg-kg_] /mg'kg_l DBP DEHP
SEESHIIR 1.26 7.9 2.18 302. 1 966. 5 0.97 1.38
480 h HE YRR 1.13 7.9 2.69 85.3 703. 1 —b —
480 h A AR PR 1.21 7.8 2.94 202.6 785.3 — —
480 h it FR 2] 1.23 7.9 3.14 254.1 817.9 — —
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mL-minfl; BEFEE 1 wh; TR . 130°C (1 min)
—25%C +min ~'—280°C (3 min).
1.5 FEfERRTHE
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Fig. 2 Concentrations of DBP and DEHP in sediments
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Fig. 3  Concentrations of DBP and DEHP in Potamogeton crispus L.
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Table 2 Microbial biomass in water and sediments at the end of experiments

() PREER x10°/ 4 ¢!

K TE% % 106 /4> -mL ™!

B Wb T AR L X T K REIK
il 81.7 2.1 17.6 £0.2 13.1 0.6 0.31 +0.03 0.48 +£0.09
B 0.202 +0. 002 0.084 +£0. 001 0.014 £0. 002 — —
PAE [%ff# 2.46 +0.03 0.73 +0.01 0.41 £0.03 0.036 +£0. 001 0.036 +£0. 004
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Table 3 Percentages of PAEs in each phase/%

WiH 7KAH DU A AT (220 THHL(AR) BRI
L DBP 7.12 90.22 0. 88 0.01 1.77
DEHP 5.51 87.09 5.18 0.12 2.09
popitekiel DBP 7.83 92.17 — — —
DEHP 13. 68 92.92 — — —
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