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Abstract: The objective of this investigation was characterization of clay minerals from soils of Vertisols,
Alfisols, Inceptisols, and Entisols orders in India. X-ray diffractograms showed diverse mineralogical com-
positions in these soil orders. Vertisols were dominated by smectite, illite and kaolinite clay minerals. Alfisols
presents a contrasting mineralogical array, with the dominant presence of kaolinite, vermiculite, and illite
type clay mineral and these findings accentuate the distinct mineralogical identity characterizing the Alfisols,
where smectite, illite, and kaolinite were prevalent. Mineralogical signatures unravel the prevalence  com-
position within Inceptisols. Conversely, the Entisols manifests a distinctive mineralogy by the coexistence of
chlorite, hydroxy interlayer chlorite, illite, and kaolinite clay minerals. The comprehensive insights into the
distinct clay mineral compositions of diverse Indian soil orders, enhancing our understanding of their unique
mineralogical characteristics.
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Clay minerals constitute a diverse group of
naturally occurring minerals that are frequently
encountered in soils. These minerals typically
form gradually over extended periods through
the chemical weathering of rocks, often those
rich in silicates, under the influence of low
concentrations of carbonic acid and other dilute
solvents (Robb, 2005). There exists a variety of
clay mineral types, among which kaolinite,
smectite, illite, and numerous others can be
identified. Each of these clay minerals possesses
its own distinct set of characteristics and finds
various applications in different contexts

(Guggenheim and Martin, 1995). The exami-
nation of soil mineralogy is a standard practice
due to its significant impact on soil behavior, its
utility in soil classification, and its relevance in
understanding soil genesis and formation
processes. Soils frequently contain primary
minerals, as well as secondary minerals, with
unique crystallographic properties that exert a
profound influence on the physical and chemical
attributes of soils (Deshpande and Thare, 2001).
This comprehensive evaluation of soil mineral
content enhances our comprehension of soil
properties and functions, making it an integral
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