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Investigation of capability and limitations of clay minerals estimation in soils of arid and semi-arid
regions by vis-NIR spectroscopic method
Fatemeh Khayamim, Hossein Khademi and Shamsolah Ayoubi
Former Ph.D. student and professors, Department of Soil Science, College of Agriculture, Isfahan University of
Technology

Abstract
Clay minerals constitute a fundamental fraction of soils and their quantitative information is important in soil
management. Therefore, the objectives of this research were to evaluate the ability of vis-NIR spectroscopy to
quantify the dominant clay minerals of soils and to determine the limitations of this approach. 100 surface soil
samples were collected from the Isfahan province. Mineralogical and spectroscopic analyses were performed on
all the soil samples. Partial least squares regression and continuum-removed spectra were used for modeling.
Spectroscopic method could not predict dominant clay minerals, precisely. It appears that mixing the clay
fraction with each mineral (palygorskite, smectite and illite) significantly influences the special absorption
features of mineral and makes it difficult to well estimate clay minerals. In arid and semi-arid region,
mineralogical diversity is high and the presence of gypsum and carbonates increases the complexity of the soil
system. Therefore, information from spectra is difficult to obtain and clay minerals could not be accurately
estimated.
Key words: Clay minerals, Palygorskite, Illite, Smectite, vis-NIR spectroscopy
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