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Study on the removal efficiency of nano-sized iron particles produced by green tea
reduction on Cr(VI) in simulated groundwater
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Abstract; Nano-iron produced by reduction with green tea extract (GT-NIP) has good removal efficiency of hexavalent chromi-
um in water. It is expected that the removal of hexavalent chromium from groundwater can be achieved in situ by injecting GT-
NIP into the aquifer; but this has not been verified yet. In this paper, we prepared nano-iron by reduction with green tea extract,
measured its reduction effect on hexavalent chromium in water, and then used sand column to study its removal efficiency on
hexavalent chromium in simulated groundwater. The GT-NIP we made were spherical and uniform in size, with a diameter of 10-

20 nm and good dispersion stability in water. They consisted of 55. 6% Fe*" and 44. 4% Fe*". When GT-NIP mass concentra-
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tion was 1-0 g/L,after 1 h of reaction, the removal rate of Cr( VI) with an initial mass concentration of 100 mg/L reached

96-8%. In the column test, GT-NIP could pass through the sand column, with an average outflow percentage of

68.6%. When a Cr( V[) solution of 100 mg/L was injected into the sand mass column, the concentration of Cr’" was a-

bout 0. 20 mg/L, and the mass concentration of Cr®" in the effluent was 0. 10-0. 25 mg/L; that is, the total removal rate

of hexavalent chromium by GT-NIP was more than 99 %.

Key words: green tea;nano-sized iron particles;hexavalent chromium;in-situ degradation; groundwater remediation
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Tab. 1 Physical and chemical properties of the natural fine sand
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Fig. 1 Column test device for the removal of
Cr( V) in simulated groundwater by GT-NIP
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Fig. 2 SEM photo and EDS spectrum of sand particles used in column study
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Fig. 5 Change of Cr(Vl) concentration during the reaction
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Tab.2 Total amount of GT-NIP migration and distribution in natural sand
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