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Abstract: In this study a Fe-d.a composite oxide nanoadsorbent was synthesized via a facile co—precipitation process. This adsorbent
was well characterized with various techniques and its As(Il[) adsorption performance was investigated. Scanning electron microscopy
(SEM) and transmission electron microscope (TEM) analyses indicate that the Fe-da composite oxide is formed with nanoparticles
(20200 nm). X-ray powder diffraction (XRD) analysis shows that the Fe-L.a composite oxide is similar to the crystal structure of La

1

(OH),. The specific surface area of Feda composite oxide is 99.3 m’*g™" and the isoelectric point is 7.8. The prepared Fe-La
composite oxide nanoadsorbent is effective for As(Ill) removal from water. The isotherm data is well fitted with the Langmuir model
(R’ =0.95) with a maximal As(Ill) adsorption capacity of 58.2 mgeg™" at pH 7. 0. The adsorption of As(Ill) is very fast and over
80% of the equilibrium adsorption capacity is obtained within 240 min. Elovich model (R* =0.97) is more suitable to describe
adsorption kinetic data. The As(Ill) adsorption is dependent on solution pH. The effect of coexisting anions on As(Ill) adsorption
increases in the order of SO;~ <CO03™ <Si0~ <PO; ™.
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Fig. 1 SEM micrograph and TEM image of the Fe-La composite oxide nanoadsorbent
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Fig. 3 Changes in the BET surface area of Fed.a composite oxide
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Table 1  Isotherm constants for As( Il[) adsorption
- Langmuir Freundlich
: G /g~ ky, /Lemg ™! R ky /mgeg ™! 1/n R

7.0 58.2 0.26 0.95 27.6 0.18 0.93
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Fig. 9 XPS spectra of the Fe-La composite oxide and As 3d core level of the Fe-d.a composite oxide after reaction with As(Ill)
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