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Abstract 

 

The growing focus on sustainability and safety in analytical laboratories, particularly in light of the 

principles of Green Analytical Chemistry (GAC), Green Sample Preparation (GSP), and Circular 

Analytical Chemistry (CAC), has led to the development and adoption of new tools and approaches 

aligned with these principles throughout the analytical process (from sample to sampling, from sample 

preparation to instrumental analysis) in order to standardize and harmonize the evaluation of new 

methods and protocols being developed. 

This presentation aims to provide a critical overview of the main tools, accepted by the International 

Scientific Community, used in analytical chemistry to reduce environmental impact, improve efficiency, 

and simultaneously ensure high analytical performance and protect operator health. Continuous training 

and ongoing research have allowed us to increase the number of instruments available, especially in the 

last two years, focusing not only on green and white analytical chemistry but also on performance and 

practicality. The latest instruments, however, not only address the principles of green and/or white 

chemistry but are also beginning to evaluate other parameters of analytical importance such as 

reliability, carbon footprint, stability, and procedural innovation, demonstrating how the 

multidisciplinary nature of Analytical Chemistry can support many other fields of application and/or 

production.  

This presentation focuses on the latest instruments, analyzing their advantages and disadvantages, 

approaches, innovations, and ease of use. 
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