Application of a simple low cost colorimetric probe for ground water quality analysis and evaluation
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Anthropogenic activities can lead to environmental contamination of groundwater, especially in agricultural areas. Groundwater monitoring is extremely important since chemical parameters that exceed the prescribed limits can degrade the ecological and chemical status of the surface water body associated with the underground aquatic medium [1].
Data from quality monitoring of groundwater collected from the agricultural area in the vicinity of Lake Zobnatica is of great importance since it is used for irrigation. Large quantities of pesticides and fertilizers that are used in agriculture can lead to pollution of the observed water body. Chemical parameters such as: orthophosphate, nitrate, nitrite, ammonium nitrogen, sulfate, chloride, fluoride, total chlorine, chromium (VI) and metal cations (nickel, iron, zinc and copper) were analyzed and evaluated. 
Since the aforementioned parameters may have negative impact on ecological status of the environment, our previously developed fiber-optic systems [2-3] were adapted for monitoring of groundwater quality. As results of the measurements with the proposed probe system three parameters were obtained: Hue, Saturation and Value (from HSV color model). Based on these values, the concentration of the sample parameters was determined. Comparison of the results obtained with standard methods (UV-VIS spectrophotometer) and the colorimetric probe was carried out to confirm the possibility of using the sensor as a replacement for the expensive standard analytical equipment.
Given the sensor system has the capability of wireless communication via Bluetooth technology with a smartphone or a laptop computer, more precise measurements are performed outside the laboratory on samples whose concentration of chemicals of interest is rapidly changing after sampling.
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