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Concurrent removal of Cr{IIl}, Cu(ll), and Pb(Il} ions from water by
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ARTICLEINFOQ ABSTRACT

Eepwards The nse of multifunctional materials for water remediation is a modemn approach where adsorption phenomena
Thatceatalysis and heterogensoes photocatalysis can be applied for the removal of pollutants. Since the ideal remediation
Adsorbent system should be able to remove both organic and incrganic pollutants, a crucial aspect to consider is the
mﬁﬁ“mﬂ“ knowledge of operational parameters affecting the removal process, espedally when heavy metal ions are pre

senl in concoction as in real systems. Given the proven efficiency of multifunctional TiCk,/Alg/FeNPs magnetic
‘beads for the remaval of model organic polhstants, this study mvestigated the posghbility to exploit such system.
also for the remaval of mized heavy metals (MHAM), specifically Cr{IITL CudIT), and P} ions, ander ultraviolet
imadiation at a wavelength of 254 nm. After a preliminary screening on the optimal catalys loading, cperating
parameters such as the initial concentration of metal fons, contact and irradiaticn time, and pH wers investigated
te optimize the removal of metal jons udng response surface methodology (RSM) via Box Behnken design.
Starting from a MHM solution containing 44 ppm of each metal ion, the remaoval of Fb{I}, CriI), and Cu(ll) ions
in the aquecus schetion was neardy completed (- 98.4%) for all thres ions within 72 min of irradiation af almost
neutral pH (pH= 6.8). The stability of Tilk/Alg/FelPs was confirmed by retrieving and reusing the beads in
three consecutive cycles of heavy metals removal without observing significant changes in catalyst efficiency.

1. Introducton

The continuouz release of heavy metals from various inductrial ac-
tivities hap been recognized az one of the major cawses contributing to
water pollution. Indeed, heavy metals are non-bicdegradable, toxic, and
have a tendency to accumulate in living organizme (Pu and Wang, 2011;
Benjwal =t al | 2015; Joseph =t al., 20190 Thersfore, the presence of
hexry metals in water bodier cannot be ignored and the number of
stdier investigating removal techniques to contrast their prezence and
accumulation over the long term hac recently increaced. Various types of
treatmentz guch az chemical precipitation, adsorption, elactrochemical,
and ion exchange have been used for the removal of heavy metal fons
from wastewaters (Barala: 201 1; Lakhervwal, 014 Arbabi =t al., 201 5;
Asimi et al_| 2017 -\_I'}oda} =t al | 301 7, Tare st al | 2018; Pawar and
Bhosale, 2015). Among these methods, adsorption has been widely
applied due to it simplicity and relatively low cost (Belnajady =t al |
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2014; Burakov et al, 2013; Frigtic., 201 8) alzo for the removal of both
metalz and organic pollutants (Han et al, 2019; Varghece =t al | 20018).
In the context of wastewater treatment, modern technologiss have
looked at the uwe of Stanium dioxide (Ti0y), an economically accegzible
photoactive semiconductor that has besn extencively studied in photo-
catalytic applications, especially in advanced oxidation processes for the
degradation/mineralization of organic pollutants (Yan et al, 20135;
Mikloz =t al, 2018} Interestingly, due to the photogeneration of a hole
(h*) and electron (£7), TiDy photocatalyriz can be sxploited in both
oxidation and reduction processes. Por instance, photopenerat=d slec-
trons on Ti0y can be employed for the reduction of metal jons including
toxic heavy metals (Chen and Ray, 2001; Kabra et al, 2004; Jochi et al |
20110, In thiz cage, before photocatalytic reduction, adsorption of the
metal jon on the Ti0y surface muat occur and can ineolve sither elec-
trostatic interactions or the formation of covalent Ti-0-Metal bonds. Az
a regult, metals will be depocited onto the semiconductor photocatabyet
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