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Abstract: Submersed macrophytes are an important functional and structural element of shallow aquatic ecosystems. Remedial
function of submersed macrophyte ( Vallisneria natans) to PAHs in freshwater sediments was investigated in different pollution lev-
els in east Lake Taihu. Over a 34-day plant remediation experiment, the removal rate and the first-order rate constants of PAHs
degradation in the heavily contaminated sediments of Dashui harbour from east Lake Taihu was 62% and 0.024 d™', respectively.
However, 42% PAHs removal and 0.015 d™" of PAHs degradation rate was also observed in the moderately contaminated sediments
of east Lake Taihu bay. The degradation rate of PAHs in the planted sediments was 2—3 times higher than those in the unplanted
sediments. The removal of high molecular weight (HMW) PAHs in sediments with planting V. natans was significantly observed.
Thus, V. natans can be effectively used for the remediation of PAHs contaminated sediments, especially in heavily polluted and
HMW-PAHs contaminated sediments.
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Fig.1 The distribution of Dashui harbour( A) and the bay(B) of east Lake Taihu
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 TOC TN I TP ¥ JE ) 315 T (P<0.05) WIS IX. Ak, WAL TR Y Fe (1) & S B HEIT, (H 2 Fe
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T RIK AL TURR 5 AR AT W DX AR BTRR Y i e i BE A7 T W I 22 e AR DIORR W) Bk DA 25 20, ROK A UL
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Tab.1 Initial properties of sediment and V. natans in Dashui harbour and the bay of east Lake Taihu

, e . o I
LYY e N KoK its WX (R P )
T TIKE % 51.93+0.67 55.95+0.64 0.049
pH 7.02+0.16 7.54+0.18 0.040
34 PAHs/ (mg/kg) 70.10+16.40 3.68+1.20 0.005
2~3 3 PAHs/(mg/kg) 11.95+3.91 1.15+0.64 0.003
4~6 3 PAHs(mg/kg) 58.15+13.00 2.53x1.17 0.003
TOC/% 1.49+0.28 0.60+0.04 0.006
TN/ (g&/kg) 7.75+0.95 1.62+0.04 0.008
TP/ (g/kg) 1.63+0.01 0.39+0.01 0
Fe**/(pmol/g) 5.20+1.36 5.36+1.66 0.920
Fe?*/(pmol/g) 81.77£6.91 45.31+2.96 0.002
T RS/ em 31.1429.20 54.09+8.27 0
34 PAHs/(mg/kg(DW) ) 30.80+11.18 8.18+3.11 0.051
2~3 #f PAHs/ (mg/kg(DW) ) 3.21£1.72 1.74+0.85 0.359
4~6 3F PAHs/ (mg/kg(DW) ) 27.59+12.77 6.44+3.94 0.036
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PR RTS8 ELAT 883 1 SR A JE L  ORP ) LA St 5 (1 A S5 AR PR 0 D A PR DA 5 B
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PAHs M AR /D | ARG . 5 R 5 10 0 J8 2 B, b o 20 b B 2H DR RS 40 395 1 A BB A B
AFITURY h  UUBW T PAHSs /A AvE S I AR s st T OB b PAHS BB S UR.
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J 55 B RIF5E (k) BRI (D) 2 2RI (a) B 22831 (a,h) #;6 31 Bi9F (1,2,3-¢d) 8, R T3F (g, h, 1) 2.
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Fig.2 The remediation of PAHs-contaminated sediment with planting V. natans and natural attenuation of PAHs
in sediment in Dashui harbour and the bay of east Lake Taihu ( Different small letters refer to significant differences)
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Fig.3 The remediation of different ring-PAHs in sediment with planting V. natans in Dashui harbour (A)
and the bay(B) of east Lake Taihu( Different small letters refer to significant differences)
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AL CRGEESITE 3

TS AITTE RO HE (R oy ) W R a8, DURRWIH PAHSs (RREfR R KB 3 F PAHs>4 3f PAHs>
5 5 PAHs>6 P PAHs, R UIUUARYHIRER PAHs B 5) TREME. 76 11 SRR I 7 1 PAHSs AR LA 5 B
fif, W 55 43T PAHs HLAT B3R e ER AR L SRS AR

%2 REEFR AT N UURRY T PAHSs [ R Aok 5 K 1

Tab.2 Degradation rate and half-life of PAHs in sediments under different treatment conditions

PAHs ENGEEGELE S Fefik R /d! i/ d =
J4 PAHs FOK U (FAE 7 5L 0.02444 28.36 0.78
FKHs CRFE 5D 0.00725 95.61 0.63
TV X (P 5 0.01485 46.68 0.65
TS X (R AR 37 ) 0.00691 100.31 0.62
3 ¥f PAHs TR (FAE 7 5L 0.03750 18.48 0.54
4 3§ PAHs KK Hs (Rl w5 ) 0.03600 19.25 0.89
FK s CRFIME 5D 0.01677 41.33 0.80
5 ¥f PAHs TR s (FAE 7 5L 0.01682 41.21 0.75
6 ¥f PAHs T (FfE L) 0.01476 46.96 0.69
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