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Effect of ionic strength, anion, cation and humic acid on
removal of U(VI) in aqueous solution by nanoscale zero-valent iron
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(Environment and Fundamental Science on Radioactive Geology and Exploration Technology Laboratory,

School of Nuclear Engineering and Geophysics, East China Institute of Technology, Nanchang 330013, China)

Abstract: The nanoscale zero-valent iron (nZVI), synthesized in aqueous solutions by reduction method, was used to
remove U(VI) from aqueous solutions. The effects of pH and ion strength, HA, anions and cations on removal of U(VI)
were investigated. The results show that nZVI has very good removal efficiency on U(VI), pH value has obvious effect on
removal of U(VI), but the ion strength has nearly no effect on the removal of U(VI). Anion has certain effect, Ca*"and
Mg?®" has obvious effect, but Na* and K" has no effect. The important influence ordinal of cations on removal of U(VI) by
nZVI from big to small are NO;~, SO,2", Cl0,~, CO5*", HPO,*". The presence of humic acid (HA) enhances observably
the removal of U(VI) by nZVI at pH<:4.5, but reduces the removal of U(VI) at pH>4.5.
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Fig. 1 SEM images of nZVI: (a) Before reaction; (b) After

reaction

1— nZVI
2— Reacted nZVI1

Fe (110)

G

(440)

(120)@ (111

10 20 30 40 50 60 70 80
26/(°)

2 4PREM B XRD i
Fig.2 XRD pattern of nZVI
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Fig.3 FT-IR spectroscope of nZVI
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Fig. 4 Effect of pH and ion strenth on removal of U(VI)
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Fig. 5 Effect of cation ions on removal of U(VI)
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Fig. 6 Effect of anion ions on removal of U(VI)
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Fig. 7 Effect of humic acid on removal of U(VI)
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