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A B S T R A C T   

An economical and green nanostructured supramolecular solvent-based ultrasound-assisted homogeneous liquid- 
liquid microextraction procedure was developed to separate and preconcentrate Hg(II) ions in water and 
vegetable samples in the presented article. The interactions between chemical species were investigated using 
computational chemistry. The experimental design was used to optimize critical variables influencing the sep-
aration of Hg(II). Under optimum conditions (pH = 6.4; the volume of supramolecular, 170 μL; the amount of 
ligand, 14 mmol L− 1; extraction temperature, 35 ◦C), the linearity was in the range of 1–450 μg L− 1. The pro-
cedure has an enrichment factor of 82 with a detection limit of 0.33 μg L− 1. In addition, repeatability and 
reproducibility precisions for 10, 100, and 300 μg L− 1 of Hg(II) were in the range of 1.8–3.4 % and 2.5–4.4 %, 
respectively. The accuracy was tested by analyzing certified reference materials and then successfully applied for 
the pre-concentration and determination of Hg(II) ions in the selected samples with relative recovery.   

1. Introduction 

Mercury exists in metallic (Hg), inorganic (Hg(II) and Hg(I)), and 
organic (CH3Hg, and CH3CH2Hg) forms (Kumar et al., 2016). Sources of 
mercury pollution are natural or anthropogenic. One of the essential 
sources of mercury pollution is fungicide or herbicide applications in 
agriculture (Martín-Yerga et al., 2013). Hg(II) ions are environmental 
pollutants that create incredibly high toxicity in the aquatic environ-
ment (Vikrant and Kim, 2019). It can pose a serious threat to human 
health and the environment. It is also known that Hg (II) ions accumu-
late in the human body through the food chain, causing serious health 
problems such as brain damage, cancer, depression of organ functions, 
and imbalance of the immune system (Syversen and Kaur, 2012; 
Bose-O’Reilly et al., 2010). For this reason, it is crucial to develop 
simple, inexpensive, environmentally friendly, and accurate methods to 
quickly determine trace amounts of Hg (II) ions in water and vegetables. 

So far, various analytical techniques were employed to determine Hg 
(II) ions in different samples. Among them are chemical vapor genera-
tion inductively coupled plasma mass spectrometry (CVG-ICP-MS) 
(Denmark et al., 2018), cold vapor generation coupled to atomic fluo-
rescence spectrometry (CV-AFS) (Hu et al., 2018), X-ray fluorescence 

spectrometry (TXRF) (Marguí et al., 2018), anodic stripping voltam-
metry (ASV) (Abollino et al., 2008), graphite furnace atomic absorption 
spectrometry (GFAAS) (Moraes et al., 2013), flow-injection cold vapor 
atomic absorption spectrometry (FI-CV-AAS) (Seidi and Fotouhi, 2017), 
and UV–vis spectrophotometry (Fashi et al., 2017). The techniques other 
than spectrophotometry are sensitive and precise. However, these 
techniques have some disadvantages, such as high cost, complex 
equipment, and the need for experienced users. The UV–vis spectro-
photometer is a basic device that can be found in almost every research 
laboratory due to its cost, ease of use, and simplicity (Altunay, 2018). In 
addition, suitable pre-concentration methods have been reported to 
reduce the possible matric effect at very low concentrations and increase 
the spectrophotometric method’s detection limit (Yang et al., 2015; 
Altunay et al., 2019a). In this context, pre-concentration methods such 
as electromembrane extraction (EME) (Fashi et al., 2017), micro cloud 
point extraction (MCPE) (Ghasemi and Kaykhaii, 2017), vortex-assisted 
liquid-liquid microextraction (VA-LLME) (Antolova et al., 2016), natural 
deep eutectic solvent-based microextraction (NADES-ME) (Altunay 
et al., 2019b), dispersive liquid-liquid microextraction (LLME) (Yang 
et al., 2014), switchable solvent-based liquid-phase microextraction 
(SPS-LPME) (Khan and Soylak, 2016), solid-phase microextraction 
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