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The Uptake of Different Arsenic Forms in Three Aquatic Plants as Affected by Fe*

MA Li, WANG Hai—juan , YANG Xiao—yan, HU Yong—jun, WANG Hong—bin"

(Faculty of Environmental Science and Engineering, Kunming University of Science and Technology, Kunming 650500, China )

Abstract: Ferrous(Fe) plays an important role in the biogeochemical cycle of arsenic(As). In the present research, the uptake of different
As forms as affected by Fe®* was investigate in three aquatic plants( Hydrilla verticillata, Pistia stratiotes and Eichhornia crassipes ). These
plants were cultured using hydroponics. Chromatography hyphenated atomic fluorescence spectrophotometry was used to determine total ar—
senic contents and its speciation in the culture solution and plant body. The three plants were exposed to culture solution with different As
forms(As(V), As(Ill ) or DMA) and different Fe** concentrations(0~2 mg-L™"). The plant biomass, total As adsorption and absorption were
also evaluated. The results showed that As accumulation mainly occurred via biological uptake rather than physicochemical adsorption. Total
As contents in P. stratiotes and E. crassipes exposed to As( Il ) and in three plants exposed to As(V) increased with the addition of Fe**.
However, the total As contents in the three plants were not affected by Fe’* addition at DMA treatment. Results from As speciation analysis
in culture solution showed that after 10 days of incubation, As( Il ) was transformed to As(V) at As( Il ) treatment. As('V) concentrations in
culture solution of H. verticillata or E. crassipes exposed to As(V) were decreased when high concentration of Fe** was added. DMA concen—
trations in the culture solution of E. crassipes exposed to DMA were also decreased with the addition of Fe*". Results from As speciation anal—
ysis in plant parts (root and shoot) showed that root As(V) and As( Il ) contents in P. stratiotes, and root As(V) contents in E. crassipes

increased with the addition of Fe** at As( Il ) or As(V) treatment. At As( lIl ) treatment, the shoot As( Il ) contents in P. stratiotes, and the

Yris B HA:2012-12-26

BT : HEK A AR 4 (30960080 ) ; 2 B A i AR# AR AR Sk N5 & A5 H (2012HB007)
EEENT: S wW(1987—), &, nEHE RN LA, RS YA R2EUISY . E-mail : ysdjj2006@126.com
*EEMEE. T2 E-mail: whb1974@126.com



1112

RAIEFF 2R ERET R

shoot As(V) contents in E. crassipes increased with the addition of Fe**. At As(V) treatment, the shoot As(V) and As(Ill ) contents in H.

verticillata, and the shoot As(Ill ) contents in P. stratiotes and E. crassipes increased with the addition of Fe**. At DMA treatment, the DMA

contents in the roots of E. crassipes increased with the addition of Fe**. The DMA contents in the shoots of E. crassipes increased with the

addition of high concentration of Fe?*(2 mg+L™"). This work indicated that a suitable concentration of Fe’* could increase As uptake of

aquatic plants and improve the remediation efficiency of As—contaminated water.

Keywords: arsenic; Fe*; aquatic plants; arsenic speciation
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Figure 1 Chromatograms of As species in standard(a) and plant samples(b)
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Table 2 Effect of Fe** concentrations on As speciation in culture solution of three plants exposed to different As species
BiIR FetvpE/ A K U
AsJEAS mgeL” As(1l) DMA As(V) As(T) DMA As(V)  As(ll)  DMA As(V)
As(I)  XFHECO) — — 0.259+0.006aA — — 0.239+0.016aA — — 0.266+0.010aA
Fe*(1.0) — — 0.257+0.031aA — — 0.253+0.013aA — — 0.263+0.010aA
Fe*(1.5) — — 0.247+0.017aA — — 0.259+0.014aA — — 0.225+0.022aA
Fe*(2.0) — — 0.220£0.004aA — — 0.253£0.017aA — — 0.196+0.057aA
As(V)  XFHE(0) — — 2.550+0.086aB — — 2.915£0.042aA — — 2.872+0.094aA
Fe*(1.0) — — 2.571+0.159aA — — 2.646+0.115aA — — 2.661+0.173abA
Fe*(1.5) — — 2.252+0.152abB — — 2.737+0.234aA — — 2.661+0.141abAB
Fe*(2.0) — — 2.158+0.071bC — — 2.769+0.083aA — — 2.456+0.004bB
DMA XFRE(0) — 2.813+0.298aA — — 2.886+0.131aA — —  2.837£0.106aA —
Fe*(1.0) — 2.619+0.207aAB — 2.854+0.066aA — —  2.336+0.110bB —
Fe*(1.5) — 2.626+0.320aA — 2.834+0.382aA — —  2.340+0.168bA —
Fe*(2.0) — 2.519+0.219aA — 2.788+0.167aA — —  2.482+0.071bA —
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AR Fe W/ mg L' SCEOHIESRRM 5 it /mg - A AR R /mg - A BRI/ mg - A SRS S B SRR Y B /mg - 20
B XFHE(0) 6 0.012+0.001 0.73120.011 5.099+0.172
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Fe*(1.5) 6 0.0130.001 0.82620.051 4.927+0.421
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KUK 25 2531

HH) 2 18] (A) P<0.000 1 P<0.000 1 P=0.000 3

Fe* W EZ 0] (C) P<0.000 1 P<0.000 1 P<0.000 1

AXC P=0.000 5 P<0.000 1 P=0.885 3
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