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Abstract
Mehrejan bentonite deposit is located ~33 km southeast of Khoor, Isfehan province. The important

geological formations cropping out within the area, from the oldest to the youngest, include
Chahpaleng, Shahkuh, Biabanak, Mirza, Darreh-Anjir, Eocene pyroclastics, Upper-red, and
Quaternary. Morphologically, the bentonites at Mehrjan appear as stratiform and massive which
are intimately related to tuffs. Mineralogical studies using X-ray diffraction (XRD) technique,
led to the identification of minerals such as montmorillonite, quartz, critobalite, calcite,
kaolinite, albite, orthoclase, muscovite, and halite. The bivariate plot of immobile elements
((Zr/Ti02)x0.0001 — (Nb/Y)) indicates that the bentonites were derived from a severely altered
rocks of trachy-andesitic to andesitic composition. Studies of mass change and distribution
pattern of elements normalized to tuff showed that factors such as structural incorporation, ionic
exchange, sorption mechanism or physical concentration in insoluble residual phases, and pH
variations are the principal causes for enrichment or depletion of elements in Mehrjan bentonite.
The high ratio of (La/Yb)y, the differentiation between LREEs and HREEs, and the lack of Ce
anomaly during alteration process are due to the prevailing alkaline conditions in the
environment of deposition. Geochemical considerations suggest that lanthanides in this deposit
were concentrated principally by zircon, monazite, xenotime, churchite, rhabdophane and Vitusite.
The obtained data from field evidence and laboratory investigations indicate that Mehrjan bentonite
deposit was formed by authigenic alteration of volcanic ashes and tuffs of trachy-andesitic to andesitic
composition in a sub-aqueous system such as shallow marine environment. Bentonitization was
started with weak leaching by Mg-bearing solutions and then led to the development of

montmorillonite alumnosilicate gels under alkaline conditions.
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