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. metal analysis. Some ionic liquids have been found to be highly effective for
Introductlon the extraction of trace metals from aqueous solutions and solid matrices. For
example, ionic liquids such as 1-Butyl-3-Methylimidazolium Chloride (BMIM-

The analysis of trace metals in environmental samples is an essential () have been used for the extraction of lead and cadmium from contaminated
component of environmental monitoring, helping to assess pollution levels,  soils and sediments, offering comparable or even superior performance to
determine ecosystem health, and guide regulatory measures. Trace metals,  tragitional solvents like chloroform and dichloromethane [1,2].

such as lead, mercury, arsenic, cadmium, and chromium, are toxic to both
humans and wildlife even at low concentrations, making their detection "
and quantification a priority in environmental science. Traditional analytical COﬂClUSIOﬂ

techniques for trace metal analysis, such as Atomic Absorption Spectrometry

(AAS), Inductively Coupled Plasma Mass Spectrometry (ICP-MS), and In conclusion, the development of eco-friendly solvent systems for trace
Graphite Furnace Atomic Absorption Spectrometry (GFAAS), are highly metal analysis represents an important step toward reducing the environmental
sensitive and reliable. However, these methods often rely on the use of impact of analytical chemistry. The shift away from hazardous solvents toward
organic solvents and reagents that can be harmful to the environment and ~ greener alternatives, such as plant-derived oils, ionic liquids, deep eutectic
human health. As the environmental and health impacts of hazardous solvents, and green surfactants, has the potential to improve the sustainability
chemicals become increasingly evident, there has been growing interest in of environmental monitoring while maintaining or even enhancing the analytical
the development of eco-friendly solvent systems for trace metal analysis. This ~ performance required for trace metal analysis. As the field continues to evolve,
shift aims to reduce the ecological footprint of analytical practices, minimize it is likely that eco-friendly solvents will play an increasingly important role in
the risks associated with chemical disposal, and ensure that the process  environmental research, offering a safer, more sustainable approach to the
of detecting and quantifying trace metals is more sustainable and safer for detection and quantification of trace metals in environmental samples. Despite
laboratory personnel and the broader environment. the challenges that remain, the progress made so far in developing and
optimizing eco-friendly solvent systems provides a promising outlook for the
future of trace metal analysis in environmental monitoring.

Description

Eco-friendly solvent systems are those that are designed with the References
intention of minimizing their environmental impact throughout their lifecycle.
This includes the selection of solvents that are biodegradable, non-toxic, 1. An. Jiwoo, Maria J. Trujillo-Rodriguez, Verdnica Pino and Jared L. Anderson.
and derived from renewable resources, or that minimize the generation of "Non-conventional solvents in liquid phase microextraction and aqueous biphasic
hazardous waste and greenhouse gas emissions. In the context of trace metal systems.” J Chromatogr A 1500 (2017): 1-23.
analysis, eco-friendly solvent systems can replace traditional solvents that are 2. Bulgariu, Laura and Dumitru Bulgariu. "Extraction of metal ions in aqueous
typically toxic, volatile, and harmful to the environment. Conventional solvents polyethylene glycol-inorganic salt two-phase systems in the presence of inorganic
such as chloroform, xylene, benzene, and dichloromethane are widely used extractants: Cgrrelation between extraction behaviour and stability constants of
for sample extraction and pre-concentration of trace metals. However, many extracted species." J Chromatogr A 1196 (2008): 117-124.
of these solvents are classified as hazardous materials due to their toxicity
and carcinogenic properties. As a result, their use not only poses risks to the
environment and public health but also necessitates expensive waste disposal
procedures to comply with safety regulations. The development of eco-friendly
solvents for trace metal analysis addresses several key challenges.

Another approach to developing green solvents for trace metal analysis
is the use of lonic Liquids (ILs). lonic liquids are salts that exist in liquid
form at room temperature, and they have attracted significant attention as
potential green solvents due to their unique properties, such as high thermal
stability, low volatility, and the ability to dissolve a wide range of substances.
lonic liquids can be tailored by adjusting their cation and anion components
to optimize their solvating properties for specific applications, including trace
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