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Synthesis and application of sulfated lanthanum oxy-carbonate-

graphene oxide for the removal of phosphate ion

Afsaneh Heydari!, Mohammad Eftekhari'*, , Hassan Monhemi'", and Hossein Azizi-

Toupkanloo!

Department of Chemistry, Faculty of Sciences, University of Neyshabur, Neyshabur,

Iran
/Abstract \

Phosphorus is considered as an essential nutrient for the growth of living organisms and is present in domestic, indu:
agricultural wastewater in the form of phosphate ions. Phosphate is the main factor in eutrophication, which prevent:
sunlight from penetrating to the depths by creating a green layer on the water surface. The result of this process is th
photosynthesis of aquatic plants is disrupted and the level of dissolved oxygen, which is essential for the survival of

life, is reduced. In this study, sulfated lanthanum oxycarbonate nanorods were synthesized by the reverse micelle
microemulsion technique and then modified with graphene oxide followed by identification using Fourier transform
spectrophotometry (FT-IR), Field Emission Scanning Electron Microscopy (FESEM), and X-ray diffraction (XRD)
techniques. The synthesized nanocomposite was used for the removal of phosphate ions from water samples. The re:
optimization of various parameters showed that the maximum efficiency of phosphate ion removal (about 70% remc
efficiency for 100 mg/L phosphate ion) was at pH 4-5, 20 mg of adsorbent and 45 minutes of stirring. Also, the stud:
adsorption isotherm models indicated that the phosphate ion adsorption process followed by both Langmuir and Fre
isotherms (single-layer and multilayer adsorption) with the maximum adsorption capacity of 208.3 mg/g. The study
adsorption kinetic models showed that the pseudo-second-order kinetic equation is appropriately predict the adsorpti
behavior of phosphate ion with respect to time.

Keyword: Graphene oxide-Sulfated lanthanum oxycarbonate composite, Removal, Phosphate anion, Graphene ox
Microemulsion
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