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Abstract

This research aims to develop a prototype solution for assessing heavy metal
contamination index and soil fertility index using X-ray fluorescence (XRF) analyzer
technology to support the Participatory Guarantee Systems (PGS) in the MJU-PGS
platform of Maejo University. It focuses on the use of handheld X-ray fluorescence
(XRF) to facilitate and speed up the assessment of plantation quality, reduce costs,
and support efficient plantation management planning. In the operation of soil
sampling from agricultural plots for rice, vegetables, and flowers, soil samples were
collected and analyzed for major nutrients, secondary nutrients, trace elements, and
heavy metals using a portable XRF to assess the measurement capability. Then, 17 soil
samples with different concentrations of minerals and heavy metals (spiked samples)
were used, including phosphorus (P), potassium (K), calcium (Ca), magnesium (Mg),
sulfur (S), zinc (Zn), copper (Cu), iron (Fe), manganese (Mn), molybdenum (Mo), nickel
(Ni), arsenic (AS), cadmium (Cd), chromium (Cr), lead (Pb), mercury (Hg), and selenium
(Se), and analyzed with a portable XRF device and compared with the standard
method to test the accuracy, precision, and create a relationship equation between
the values measured by XRF and the standard method for developing the index
calibration algorithm in the form of Polynomial and Linear regression. It was found that
the portable XRF device can analyze elements accurately. The correlation coefficient
(R?) of the calibration equation is in the range of 0.9984 to 1.0000, which is acceptable.
Therefore, it can be used as an effective tool for assessing soil quality in agricultural
fields. and can be used in participatory certification systems to further improve the

safety standards of organic agricultural products in target areas.

Key words: Scientific Laboratory, ESPRel. Checklist,
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