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And the best method is...

Arsenic contamination has been widely recognized as one of the most consequental environmental
pollutants due to its anthropogenic activities, Arsenic toxicity and remediation have become the focus of
many institutions, including industries, environmental groups, and the general public. The reatment of
arsenic contamination is of irrefutable significance to lower floras and faunas, humanity, and their living
ecosystem. This review comprehensively examines different arsenic toxicities to the environment and
their associated removal techniques. To begin with, the appraisal focuses on the general background of
arsenic occurrences in the environment, is related health hazards, and measurement technigques. In
addition, it also provides a comprehensive discussion of how arsenic impurities can be removed from the
environment using diverse established and advanced technologies like adsorption, ion exchanges,
electrokinetic processes, electrocoagulation, chemical precipitation, phytoremediation, nano phytor-
emediation, membrane technology, and phytobial remediation. Finally, the pros and cons of the reme-
diation/removal methods are enumerated, as well as their principal ongoing accomplishments. The
simplicity, low cost, and easy operational procedure of adsorption technigue and use of novel functional
materials such as graphite oxides, metal organic frameworks, carbon nanotubes and other new forms of
functional materials are better future alternatives for arsenic removal.

i) 2020 Elsevier Lid. All rights reserved.
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Commercially available material?

Not innovative!

Should | create a completely new material?

A lot of adsorbents have already been
synthesized!

Let's take a commercially available adsorbent and
modify it with lanthanide ions!



Material: Ferrix A33E (Purolite, USA)

Structure:

Polystyrene crosslinked with divinylbenzene

Infused with nano-sized particles of iron oxide

Appearance: Brown spherical beads
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A33E

A33E-La(lll)

nanoflakes
average diameter 800 nm

A33E-La(Ill)-As(V)
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N, adsorption/desorption study
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1) fast diffusion of As(V) ions from the bulk fluid phase to the external surface of A33E-La(lll)

2) intraparticle diffusion process
3) chemisorption



12 4

Ce/de

Adsorption equilibrium isotherms
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Thermodynamic studies
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Conclusions

v The lanthanum-modified iron oxide adsorbent was successfully obtained by adsorption of lanthanum(lll)
ions on Ferrix A33E.

v' The maximum sorption capacity towards As(V) ions increased from 34.41 to 53.33 mg/g.

v' A33E-La(lll) was characterized by better sorption capacities at the initial As(V) concentration 25, 50 and
100 mg/dm3.

v’ At optimal pH 6 the arsenate(V) ions were adsorbed through the formation of inner-sphere monodentate
or bidentate complexes as well as [anthanum arsenate precipitation.

v’ Even after 3 cycles of adsorption-desorption, A33E-La(lll) had still larger As(V) adsorption than that of
A33E.

v' The exceptional As(V) removal capability of lanthanum-modified A33E-La(lll) leads to its potential

application for not expensive treatment of arsenic-contaminated water.
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