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Abstract

The aim of present study is to synthesize forgtevitnoparticles (FRST) for the reclamation of garians (C&"
from synthetic wastewater. The aim to synthesiz&FRanoparticles is due to its biocompatible andtac
nature. The formation of nanoparticles with averdganeter of 58 nm was confirmed by TEM analysiEMS
images of bare FRST nanoparticles show a heterogsrsirface with porous nature. BET surface ardeR&T
nanoparticles is calculated to be 33.68gnThe significant uptake of &eions can be obtained for all the
selected concentrations (25-150 mg/L) within 2 laddorbent-adsorbate interaction. The pH study shbat by
increasing pH from acidic to alkaline range, higl@moval can be achieved. Temperature study denadesthe
endothermic nature of Geadsorption. The value of sticking probability segtp very high sticking probability of
Ce”" ion for FRST nanoparticles. €euptake is favored by higher temperature and with ithcrease in
temperature from 298 to 328K, Langmuir adsorptiapacity increases from 36.45 to 42.99gnApplicability of
FRST nanoparticles was also investigated for oligiit and heavy rare earth elements in single soand
multisolute systems. FRST nanopatrticles show tipeifsiant removal of divalent metallic pollutants well. The
assessment of chemical toxicity of treated wastewats carried out with the bioluminescent phottdramm
(Vibrio fischer) and decreased toxicity was observed in treate@rwsamples. The outcome of present study
suggests that the FRST nanoparticles can be effigiatilized for the removal of Géions and a wide range of
other pollutant species as well.

Keywords: Forsterite; Rare earth elements; Isotherm madiedium; Metallic pollutants.
1. Introduction

Due to rapid industrialization, large amounts ofatie pollutants and other contaminants are begigased into
water streams. Lanthanides are widely used in warfields due to their peculiar properties and useskveral

fields such as electronics, functional materialagnetism, semiconductor industry, laser, metallupipsphors,

glass, catalysts, fiber optics/superconductorgmiy, medicine and some fertilizers in agricultirattery alloys,

etc'Due to variety of applications and the developnuntew technologies, there is an increasing denfiand
rare earth elements(RE sgl

Due to anthropogenic activities, metallic pollusaahd up in the environment due to lack of effitiechnologies
and resulting variety of environmental threats hadlth issues due to their accumulation in therenment. To
reduce negative impact of pollutants on environmevdastewater should be properly treated prior teirth
discharge into the environment. Several treatmesthauds have been developed for reclamation of dedles

viz. ion exchange, solid-phase extraction, liquighd extraction separations, adsorption, co-pligatipn, solid—
liquid extraction, ion-exchange, and precipitatidi?*® Conventional separation methods such as solvent
extraction and precipitation have complicated ofi@malack of selectivity ettt is the demand of present time to
develop efficient cost effective techniques for ttemediation of metal contaminated wastewater. Agnon
different available techniques, adsorption is ateqpromising and suitable technique due to its Baity in
operation. Possibility of utilization of low-costaterials as an adsorbent material, further maleepitucess cost-
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