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Emerging Contaminants

Emerging contaminants (Ecs) are additives, pharmaceuticals, surfactants, and hormones discharged to water bodies.

They exist as micropollutants in both surface and underground water, negatively impacting humans and the
environment.

* Chlorinated aromatic compounds are parts of ECs.

1-Chloroanthracene

(dye)
2-Chlorotoluene
Chlorophenol (solvent) Chloronitrofen
(herbicide) (pesticide)
Triclosan is an example of a pharmaceutical
micropollutant. It is a known antibiotic and ) /Q/
antifungal agent with a wider application. It’s

presence in the water body is through domestic
and industrial discharges.

Triclosan (antibiotic and antifungal agent)



Adsorption of organic pollutants from aqueous solution

* Pharmaceutical wastes originating from chlorinated aromatic compounds are parts of ECs 1n
water bodies L1,

« Removal of ECs from the environment is a challenge [,
* Metal-organic frameworks (MOFs) look promising.

* The use of biocompatible MOFs as adsorbents 1s green due to their low cost and
environmental friendliness, highly efficient adsorption properties and reusability (2],

* Computational investigation of adsorbent materials before laboratory validation 1s cost-
effective and timesaving.

* The adsorption behavior of triclosan by Zn-porphyrin-MOF was investigated
computationally.

[1] 1. C. Vasilachi et al., Water, vol. 13, no. 2. 2021. doi: 10.3390/w13020181.
[2] F. F. Sukatis et al., Water Res., vol. 218, p. 118406, 2022, doi: https://doi.org/10.1016/j.watres.2022.118406



Materials Methods
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Results

Adsorption result
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(a) Front view and (b)
side view of ZPMOF-
Triclosan complex with

interaction energy of
-6.44 Kcal/mol
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Summary

* The study computationally investigated an eco-friendly Zn-porphyrin-MOF for the adsorption
of triclosan from the agueous solution and the resulting energies, E and rate constant are
summarized in the table below.

E interaction E adsorption |E Gibbs free, AG|Rate constant, k
(Kcal/mol) (Kcal/mol) (Kcal/mol) )

-6.4401 -45.3062 -31.3755 6.22 x 103>

* The interactions of the adsorbate with the adsorbent are eluted through molecular
dynamics simulation.

* The relationship between adsorption efficiency and the molecular electronic properties 1s
computed using DFT

* The adsorption mechanism is depicted by the distribution of electron density analysed by
MEPs to give clarity on the reactive centres of the Zn-porphyrin-MOF and the triclosan.

* The negative adsorption energy value characterized the system indicating the
thermodynamic feasibility of the process with a high rate of reactions.
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