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Abstract (300 word limit)
Positively charged nanosheets with a lateral dimension of one nano-meter have been isolated from a colloidal solution of europium-containing layered rare-earth hydroxides (LRH) material by flocculation method. The nanosheets were achieved by changing pH of the colloidal solution from 6.7 to 11.5. The resultant flocculated nanosheets show high efficiency in sorption of fluoride anions from aqueous media (40 mmol/g), providing a potentially useful sorbent material for water purification technology. The sorbent material is demonstrated to be re-usable for at least ten times without a significant loss of adsorption efficiency. And the results fit the Langmuir adsorption curve indicating the chemisorption nature of the nanosheets. Most importantly, the isolation of positively charged nanosheets is expected to widen the applicability and flexibility in materials synthesis using two-dimensional nanomaterials.
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Fig. 1. The flocculation process generating LEuH-flocs nano-sheets through pH adjustments.  
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Image
Fig. 2. SEM images of: a) LEuH-flocs, b) LEuH flocs + fluoride ions, c) LEuH spinnels obtained after calcination of LEuH-flocs at 500 oC, d) LEuH-fluoride adsorbed sample using LEuH spinnels as adsorbent, and (e) self-assembly of LEuH-flocs with NaCl to reproduce the original LEuH-Cl aggregates.
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