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Effects of organic ligands on accunulation and fractionation of rare earth

elanents REEs in wheat
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Abstract. There is an increasing interest in the bioaccumulation processes of rare earth elenents (REEs) due to the wide
gpplication of REEs in a variety of non-nuclear industries, agriculture and medicine, resulting in possible environrmental
contamination How ever, most previous studies focused on the characteristicsof single REEs, and less attention has been paid
to the fractionation of REEs in bioaccumulation process, as the REEs comprise a group of trivalent metallic elenentsw ith
smilar chamical properties In this study, the effects of citrate, EDTA and DTPA ocomplexation on accumulation and
fractionation of the REEswere studied Thewheat was cultured in nutrient slution for 7d and then exposed to SumolA
exogenous REEs wnlution containing different levelsof citrate, EDTA andDTPA for 4d, regectively. The results show ed low
levels of organic ligands slightly promoted REEs, egecially light REEs (LREES) accunulation in roots and leaves How ever,
strong reduction of REEs accumulationw asobservedw hen levelsof those ligands increased T he negative effectsof ligandson
heavy REEs (HREEs) were stronger than L REEs, making REEs distribution curves develop to HREE-depletion shape The
strength of those ligandson the fractionation betw eenL REEsand HREEsfollow ed the order of EDTA > DTPA > citrate REE

geciation calculationsusingVM N TEQ show ed the accumulation of REEs and fractionation betw eenL REEsand HREEsw ere
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dom inated by the free REE® in solution under the complexation of EDTA andDTPA. However, no ranarkable relationship of
REEs accumulation and fractionationw ith free REE* in olution existed under the complexation of citrate It is deduced that
thew heat might directly absorb REE-citrate complexes and the complexes could translocate to w heat leaves from the roots

Key words rare earth elanents fractionation; organic ligand, eciation; bioaccumulation
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Fig 1 Effect of organic citrate(A),EDTA (B) andDTPA (C) levelson REE distributions inw heat roots
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Fig 2 Effectsof organic citrate(A),EDTA (B) and DTPA (C) levelson REE distributions in wheat leaves
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