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Abstract: Phytoremediation of phenanthrene by marine halophyte Sesuvium portulacastrum Linn. was studied through a hydroponic culture approach. The
results showed that after 4 days incubation the concentration of phenanthrene in the culture medium of the unplanted control group ( CK) the planted
treatment group with sterilization ( T,) and without sterilization ( T,) reduced from 0.988 0.942 and 0.957 mg*L~"' to 0.553 0. 185 and 0. 070
mg*L ™! respectively i.e. the reduction rate was about 44.0% 80.4% and 92.7% for CK T, and T, respectively. Comparing with that of CK the
increase of phenanthrene removal rate was about 36.4% and 48.7% for T, and T, respectively corresponding to a 12.3% higher for T, than T,. By
subtraction method the contribution of phenanthrene removal caused by abiotic loss and that through the agency of plant and microbes were calculated to
be 44.0% 36.4% and 12.3% . It should be noted that the non — sterile group was similar to that of natural waters. However in such cases the
accumulation of phenanthrene inside the plant only accounted for 2. 6% . It was suggested that the hydroponic Sesuvium poriulacastrum Linn. could
significantly enhance the removal of phenanthrene in seawater where the plant and the associated microbes might play a major role in the removal
processes. Results also suggested that phytoaccumulation mechanism was not as important as expected for Sesuvium portulacastrum Linn. in the
remediation of phenanthrene.
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Table I ~ Dry weight biomass of Sesuvium portulacastrum Linn. with phenanthrene treatments
/g "
T, T, 2.44 +0.32 1.16 £0.35 0.49 +0.03 4.09
T, 2.38 +0.15 0.90 £0.14 0.47 +£0.04 3.76
T, 2.18 +0.29 1.14 £0.12 0.39 +0.07 3.70
+ (SD)
3.2 80.4% 92.7%( 2). CK T, T,
36. 4%
1 4d 48.7% 12.3%.
CK .T, T,
0.988.0.942  0.957 mgeL™' (T,) (T)
0.553.0.185 0.070 mg*L "' 44.0% . CK 0~3d
1.0}
_0sp CK T, T,
ED N ( R?) 0.9160 ( p <
= | 0.01) .0.9758(p <0.01)  0.9864( p <0.01)
= ol (K) 0.1905.0.4341  0.6400
gL 4! (1,,) 3.64.1.59 1.08 d
021 ( 2). CK T, T,
. i . 127.87% 235.96% T,
T, 47.43% . T, T,
R CK 2.05 2.56 d.
1
Fig. 1 Variation of phenanthrene concentrations in the culture

medium of each treatment in the experiment

2 4d

Table 2 Concentrations of phenanthrene after 4-day treatment and the first-order reaction constant and half-ife period of phenanthrene in each treatment

/( mgeL~") /(mgeL™") K/d~! Lpld
CK 0.988 +0.078 0.553 +0.049 44.0% 0.1905 +0. 0185 3.64
T, 0.942 +0. 094 0.185 +0.026 80.4% 0.4341 £0.0214 1.59
T, 0.957 0. 073 0.070 +0.013 92.7% 0. 6400 +0. 0424 1.08

3.3 N

0.08.0.06 0.13 pgeg™'( 3).
. PAHs
PAHs( 2005;
2006) 3
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7.11  13.12 pg. 2.17.7.14  67.71; T, N
NN 6.77.18.55  310. 28.
> > T T, (T, ) (T, )
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Tl Al
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Table 3 Contents of phenanthrene in different organs of Sesuvium portulacastrum Linn.
(pgrg™)
/g Ing
T, T, 0.06 £0.01 0.13 £0.09 0.08 +0.05 0.44 +0.18 -
T, 0.40 £0.37 1.32 +0.56 12.49 +4.52 7.55+2.07 7.11
T, 0.47 £0.34 1.30 +0.75 21.73 £4.47 13.56 £1.76 13.12
4.4 T,
K, ( - ) Schnoor (1 1995) 21.73 pgeg™ T, 79. 6% .
(logK,, =0.5~3.0)
; . T, T,
(logK,, >3.0)
: (logK,, <0.5) ( rhizofiltration)
logkK,, 4.46 3.4
(2010) .
( ) ( Zhu et al. CK T, T, .
2004) _
(T)) (T,) N )
4.
. (p>0.05)
4
Table 4  Possible pathways of phenanthrene removal in culture media and their contributions
CK 44.0% — 44.0%
T, 44.0% 35.0% 1.4% 80.4%
T, 44.0% 33.8% 2.6% 12.3% 92.7%
4
(44.0%)
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4 ( Conclusions)

44.0% 80.4%  92.7%.
2)
48. 7% (
) 12.3%
(1968—)
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