
Author’s Accepted Manuscript

Cyclohexylamine as extraction solvent and
chelating agent in extraction and preconcentration
of some heavy metals in aqueous samples based on
heat-induced homogeneous liquid-liquid extraction

Saeed Mohammad Sorouraddin, Mir Ali
Farajzadeh, Tohid Okhravi

PII: S0039-9140(17)30787-7
DOI: http://dx.doi.org/10.1016/j.talanta.2017.07.065
Reference: TAL17764

To appear in: Talanta

Received date: 8 May 2017
Revised date: 21 July 2017
Accepted date: 22 July 2017

Cite this article as: Saeed Mohammad Sorouraddin, Mir Ali Farajzadeh and
Tohid Okhravi, Cyclohexylamine as extraction solvent and chelating agent in
extraction and preconcentration of some heavy metals in aqueous samples based
on heat-induced homogeneous liquid-liquid extraction, Talanta,
http://dx.doi.org/10.1016/j.talanta.2017.07.065

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/talanta

http://www.elsevier.com/locate/talanta
http://dx.doi.org/10.1016/j.talanta.2017.07.065
http://dx.doi.org/10.1016/j.talanta.2017.07.065


1 
 

Cyclohexylamine as extraction solvent and chelating agent in extraction and preconcentration of 

some heavy metals in aqueous samples based on heat-induced homogeneous liquid-liquid 

extraction 

Saeed Mohammad Sorouraddin
1*

, Mir Ali Farajzadeh
1,2

, Tohid Okhravi
1
 

1

Department of Analytical Chemistry, Faculty of Chemistry, University of Tabriz, Tabriz, Iran   

2

Engineering Faculty, Near East University, 99138 Nicosia, North Cyprus, Mersin 10, Turkey 

 

ssorureddin@tabrizu.ac.ir 

saied_sorour@yahoo.com 

*
Corresponding author. Phone: +984133393106. Fax: +984133334019 

 

ABSTRACT 

A new sample preparation method has been developed for extraction and preconcentration of 

some heavy metal cations in aqueous samples using cyclohexylamine-based homogeneous liquid-

liquid microextraction. In the proposed method, cyclohexylamine was used as both the 

complexing agent and the extraction solvent. For this purpose, cyclohexylamine at µL level was 

initially added into an aqueous solution containing Co(II), Ni(II), and Cu(II) ions which was 

placed in a glass test tube. The mixture was shaken for forming a homogeneous solution. Then 

sodium chloride was added to the solution. After shaking manually again, the test tube was placed 

in a water bath thermostated at 70°C. Due to lower solubility of cyclohexylamine at the elevated 

temperature, a cloudy solution was formed. The fine droplets of cyclohexylamine containing 

cation-cyclohexylamine complexes were collected on the top of the aqueous phase by 

centrifuging. The enriched analytes in the upper phase were determined by graphite furnace 
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