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spectrometry (MS) or Fourier-transform infrared (FTIR) spectroscopy 
further enhances the sensitivity and specificity of environmental 
analysis. Chromatography is used extensively to monitor pollutants and 
toxic compounds in various environmental compartments. Some of the 
most common applications include [7].

Chromatographic techniques are essential for analyzing water 
quality, particularly in the detection of pesticides, herbicides, heavy 
metals, VOCs, and pharmaceuticals. Water sources, including drinking 
water, rivers, lakes, and groundwater, may be contaminated by industrial 
runoff, agricultural runoff, or wastewater discharge. Chromatography 
helps identify pollutants at low concentrations, ensuring that water 
quality meets safety standards. For example, pesticide residues in water 
can be effectively detected using HPLC or GC, helping to assess the 
impact of agricultural practices on water resources [8].

Soil and sediment are crucial matrices for detecting pollutants that 
have accumulated due to industrial, agricultural, or domestic activities. 
Chromatography is particularly useful for identifying persistent organic 
pollutants (POPs) such as PCBs, dioxins, and flame retardants in soil and 
sediment samples. These compounds can remain in the environment 
for long periods, posing long-term risks to human and environmental 
health. Using GC and HPLC, environmental scientists can detect trace 
levels of such pollutants and assess the extent of contamination in soil 
and sediments.

Chromatography plays a key role in air quality monitoring by 
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