J. Lake Sci. (#ia#+45),2013,25(2):271-276
http : /www. jlakes. org. E-mail; jlakes@niglas. ac.cn
© 2013 by Journal of Lake Sciences

JHEL ( Potamogeton crispus L. ) 3 BABS EE /5 L AR &L IER

ROAHER
(RHKFIBEREE 5 TR B, K 300072)

W OE: BRRRERE 2RO N TR, 7 3R I X rh s Y AR A T, Hs Y B AR SR AR AR
2% BB T K AR ST T3 P AT TR AL T Y T S ke IR IR T KA Y T AR v R R
TEg (DBP) KR — 591 (DEHP) [ L BRVE . SEIESEE 1T 27 d. 85 %W . RFEB T4, f 5Kk DBP MIDEHP
EEAMTHE T 133% F168% ;7K 1, 44 B4l Fixt R4 oh DBP ¥R I 2K T2 B BR (8 we/L) , i DEHP (19 5 0 it 4]
U5 HY 65 pg/L 70 pg/L B #iRENL, 255 3 d 5T =R (8 ng/L) 5 X HAZH FIA B2 AR AR BRUTER Y Hh DBP ¥ i 22 7 AN
2 AR R EREA 32.2% ~36.5% ARFRUTEY T DBP LER3RIA 50. 0% ; X B4 AAEARBR T o DEHP ¥k 7 24 57
WA B2, U2 AE— s SR N I3, 25 AR B RBRR 10.3% ~11.4% ARBRUTEY h DEHP WIZESS 27 d BHIGE T R, 5B
Rk 80.9% . FAEW A A Ritt— 20 W], 200 AR PR PR A v B AR A i W 0 TN FR A RTR AR PR, 5250 ) AR B
TURRY PR A TR B A 8 A ABE R, 3 55 AR I e 3k R e 15K 2 T ) 25 5 530 A — 38 T L, KA 98 v L3 ol AR B 2%
ISR @N SR ALY BN RS (/R

KRR YH B IRER R 5 5L s AR BTN

Purification of sediments contaminated with phthalate acid esters by Potamogeton
crispus L.

CHI Jie & HAO Xuelong
(School of Environmental Science and Engineering, Tianjin University, Tianjin 300072, P. R China)

Abstract; Phthalic acid esters (PAEs) are a typical kind of endocrine disrupting compounds. The levels of PAEs in urban rivers
and lakes have already exceeded the national standards and their pollution is getting more and more serious. Resorting to root bags,
removal of dibutyl phthalate ( DBP) and di(2-ethylhexyl) phthalate ( DEHP) was studied by an indoor Potamogeton crispus L. mi-
crocosm simulating the mainstream of Haihe River. An unplanted microcosm was set as a contrast. The experiments lasted for
27 d. Results indicated that the contents of DBP and DEHP in Potamogeton crispus L. increased by 133% and 68% at the end of
the experiments. Concentrations of DBP in water were lower than the quantification limit (8 pg/L) , while the contents of DEHP
in water of planted and unplanted microcosms gradually decreased from the original values 65 and 70 pg/L to the quantification
limit on the third day. Difference in the contents of DBP between non-rhizosphere sediments and sediments in the unplanted micro-
cosm was not significant, and their removal efficiencies were 32.2% —36.5% at the end of experiments, while it was 50.0% in
the rhizosphere sediments. The difference in concentrations of DEHP between non-rhizosphere sediments and sediments in the un-
planted microcosm was also insignificant and their removal efficiencies were 10.3% —11.4% at the end of experiments. The con-
tents of DEHP in rhizosphere sediments declined rapidly after 27th day and the removal efficiency was 80.9% at the end of experi-
ments. Microbial results further revealed that the amount of microbial biomass in rhizosphere sediments were significantly higher
than those in both non-rhizosphere sediments and sediments in unplanted microcosm. In the later experiment period, changes in
microbial community structure in rhizosphere sediments were remarkable, which is consistent with the removal of the two PAEs in
the rhizosphere. This suggests that submerged plants Potamogeton crispus L. can effectively remove the phthalate esters from sedi-
ments through the rhizosphere effect.
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R A% ¥ (Potamogeton crispus L. ) %7 BKER B 75 e AR 4 09 4 AL AR R 273

1.3.2 b fis R Ee oy A RT3 B 115 0127 d LR R G PLFAs. B & 4347 R
Agilent 6890 N IS A 11X ,5975 C BT farii 2% , HP-5 ms 5% A4 3 F 40454 (30. 0 m x 250 wm x0.25 um).
B e 7 AT 40, FHEFRF  W14R IR 80°C , L) 30°C/min F3 150°C, F LA 3°C/min F+ & 230°C , f#
5 1 min, F-LL 10°C/min F}+ & 280°C , {34 2 min, S AR 37 min. 2850 He, i & 1. 0 ml/min, N3 aEEE , 3F
FETTIRBE N 250°C , Ko #2155 Sl 250°C 2 1R E M 280°C , U AT My 150°C , B 1~k 230°C ,EL J# 70 eV.
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Fig. 2 Concentrations of DBP and DEHP in sediment samples
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Fig. 3 Composition of PLFAs in sediment samples
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Tab. 1 Contents of PLFAs and biological diversity index in sediment samples

1d 15d 27d
XA ARRER ARER X ARRER ARBR XA ARRER RER
Ay 6.24 7.82 1257 9.42 19.69  27.08  22.21  23.03  35.86
FLCBHMER (G +) i 0.32 0.38 0.46  0.48 1.09 2.03 0.44 0.20 2.57
FPIMRE (G -) A 0.70 1.40 3.16  2.05 6.92  10.50 8.36 9.95 8.31
A B 1.02 1.79 3.63  2.60 8.52  12.97 8.80  10.39  11.57
HF B 0.24 0.40 0.81  0.50 1.10 6.13 1.99 2.34 4.05
H 1.67 1.80 2.00  2.00 2.20 2.21 1.91 1.93 2.44
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Fig. 4 Cluster analysis of PLFA data from sediment samples
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