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Preparation of Iron-Coated Sand and Arsenic Adsorption
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ABSTRACT : Iron-Coated Sand(ICS) was prepared with variation of particle size of Joomoonjin sand, primary and secondary coating
temperature, coating time, and dosage of initial Fe(Ill). An optimurm condition of the preparation ICS was selected from the coating
efficiency, stability of coated Fe(Ill), and removal efficiency of As(V). Coated amount of Fe(Ill) increased as primary coating temperature
increased with smaller particle size of sand. Coating efficiency was quite similar over the investigated secondary coating temperature and
time, while adsorption efficiency of As(V) onto ICS was severely reduced with ICS prepared at higher secondary coating temperature. By
considering these results, an optimum secondary coating temperature and time for the preparation of ICS was selected as 150°C and 1-hr,
respectively. Coating efficiency increased as the dosage of initial Fe(IlT) up to 0.8 Fe(II) mol/kg sand and then no distinct increase was
noted. Maximum As(V) adsorption was observed at 0.8 Fe(lll) molkg sand. Secondary coating temperature and time were important
parameters affecting stability of ICS, showing decreased dissolution of Fe(Ill) from ICS prepared at higher coating temperature and at

longer coating time. From anionic type adsorption of As(V) onto ICS, it is possible to suggest the application of ICS for the removal of
As(V) contaminated in acidic water system.
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Table 1. Preparation of ICS with variation of parameters in
the secondary coating (100 mL Fe(IIl) solution and

80 g sand)
arameter | Fe(lll) dosage . . . . .
Bak . Baking Time(h

\\ (ol Ferkg sand) aking Temp. (°C) | Baking Time(hr)
Preparation #1 0.125 150 1, 2, 4, 24
Preparation #2 0.01 105, 150, 300, 600 1

. 0.01, 0.05, 0.1,
Preparation #3 02, 04, 08, 16 150 1
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Fig. 1. Effects of primary coating temperature and sand size
on the coated amount of Fe(Ill) onto sand.
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Fig. 2. Comparison of Fe content between iron coated sand
and raw sand (primary coating temperature 70°C).
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Fig. 3. Fe content of ICSs prepared at different secondary
coating temperatures("C). (baking time =1 hr)
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Fig. 4. Removal of As(V) by ICSs prepared at different
secondary coating temperatures (°C). (pH =4.5, initial
As(V)=4 ppm, ionic strength=0.01 M NaNOQs, ICS
dosage =0.5 g)
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Fig. 7. Variation of percent adsorption of As(V) based on
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different dosage ratio of Fe(lll) and sand. (pH=4.5,
initial As(V)=4 ppm, baking time=1 hr, baking
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