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A selective and easily recyclable dimer based on a Calix[4]pyrrole derivative for the removal of Mercury(II) 
from water
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Taif University, Saudi Arabia

A recyclable and mercury(II) selective dimer based on a calix[4]pyrrole amide derivative has been synthesised and 
characterised by Mass and FT-IR Spectrometry, Scanning Electron Microscopy (SEM) and Energy Dispersive X-ray 

(EDX). The last three analytical techniques were also used to obtain information regarding the ability of the dimer to 
interact with metal cations Zn(II), Cu(II), Cd(II), Hg(II) and Pb(II). A striking feature of the micrographs of the dimer 
loaded with these cations is the change of morphology with the cation. Based on these results the optimal conditions for 
the removal of these cations from water were assessed taking into account the mass of the dimer, the pH of the aqueous 
solution, the temperature and the contact time. Results obtained demonstrate that the removal process is fast. Capacity 
values show that the dimer is selective for Hg(II) relative to other cations. Single-ion transfer Gibbs energies from water 
to a solvent containing common functionalities to those of the dimer were used to assess the counter-ion effect on the 
removal process

Keywords:

Mercury, Extraction, Dimer Material and Selectivity

REFERENCES:

[1] H. Gibb, K. G. Leary, Mercury Exposure and Health Impacts among Individuals in the Artisanal and Small-Scale 
Gold
Mining Community: A Comprehensive Review, Environmental Health Perspectives 122 (2014) 667-672
[2] P. Grandjean, H. Satoh, K. Murata, K. Eto, Adverse Effects of Methylmercury: Environmental Health Research
Implications, Environmental Health Perspectives 118 (2010) 1137–1145.
[3] M. Houston, Role of Mercury Toxicity in Hypertension, Cardiovascular Disease, and Stroke, Journal of Clinical
Hypertension 13 (2011) 621-627.
[4] R. Li, H. Wu, J. Ding , W. Fu,, L. Gan, Y. Li, Mercury Pollution in Vegetables, Grains and Soils from Areas

Surrounding Coal-fired Power Plants ,Sci. Rep. 7 ( 2017) 1-9.

[5] V. Yusà, R. Pérez, T. Suelves, F. Corpas-Burgos, M. Gormáz , P. Dualde, C. Coscolla, J. Quiles, M. Roca, M. Vento,

Biomonitoring of Mercury in Hair of Breastfeeding Mothers Living in the Valencian Region (Spain). Levels and 
Predictors of Exposure, Chemosphere 187 (2017) 106-113.

salmanalharthi@hotmail.com


