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Phytoremediation of Complex Contaminants in Sewage River Sediment by Maize
LI Hong-xia' » ZHAO Xin-hua', MA Wei-fang’» WANG Xiao-dan'

(1. School of Environmental Science and Engineering, Tianjin University, Tianjin 300072, China; 2. Department of Environmental Science
and Engineering, Tsinghua University, Beijing 100084, China)

Abstract: Pot experiment was conducted to study phytoremediation of maize to heavy metal-organic contaminated sewage river sediment. Results
show maize has different accumulation capacity to different heavy metal. The highest concentration ratio for Zn reaches 56.69% of total amount
in sewage river sediment. Accumulated amount in shoot is 1985.56 mg*kg™', accounting for 30.16% of total Zn in sediment. Root
accumulating of Pb, Cu, Ni and Cd is larger than shoot. Cd accumulating in root is 2.33 mg*kg™'» accounting for 40.10% of total Cd in
sediment. Amount of Zn, Pb, Cu and Ni accumulated in shoot has significant relation with ion exchangeable heavy metal amount; while has no
relation with total heavy metal in plant. Some organic contaminants with high molecular weight become small and decompose into simple organic
compound which can be easily absorbed by maize. The number of microorganisms and urease activity increase due to effect of maize
rhizosphere. All these prove that maize has improved remediation efficiency of complex contaminants in sewage river sediment.
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Table 1 ~ Some physic-chemical properties of sewage river sediment
AP - g BT A Wy B /mgrkg ™!

Jgkg™! P lgkg™! Jemol'kg™!  /mgkg™! 1% b cd Zn Ni
162.32 7.32 2.50 49.62 67.31 4.86 297.28 5.81 6584.31 461.14 189.67
2 IRYARAREE SRR ke !

Table 2 Different forms of heavy metal concentration in sewage river sediment/mg*kg ™!
e BAFIEE BT IR LB BB AN AE BRIE S A
Pb 0.00 15.5 53.83 35.93 192.03 297.28
Cd R oA R oAt R oAt AR A 5.81
7n 102.50 1743.75 2435.00 1087.50 1215.56 6584.31
Cu 4.13 0.20 0.72 60.08 396.32 461.14
Ni 8.44 50.84 62.88 50.88 16.64 189.67
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Fig.1 Heavy metal concentration in different parts of maize
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Fig.2 GC-MS charts of organic in dredged sewage river sediment before and after planting
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Fig.3 Environmental scanning electron microscope photos magnified 1000 and 250 times of sediment before and after planting
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Fig.4 X-ray diffract grams of sediment before and after planting

Py AR R AE SO AR B ELARMR B 22, B A
AR 1K) 50 AT RV B 3 AR 2R 2 K (R i, R B L A
Y S (KD AR B R 17 5 L T AR B - AR ) 1 T AR 2R 20 W6 )

(a) FPAITRAT

(RRIEFE, W] LA 7~ B 2R3 31000 A B DR W (R 4 3 A
2 RV S SR, DL S A 2 TR IR G
%[15&6]‘

(b) FMEEX

Bl 5 FEE KARRFRITUERY B 0 2 B9 R E R B GOK 400 %)
Fig.5 Photos of the thizosphere microorganisms (magnified 400 times) before and after planting
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