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The Effect of Type and Abundance of Clay Minerals and Soil Chemical Properties on the Ice Nucleation
Ability of the Clay Fraction in the Urmia Playa

Nikou Hamzehpour®*
Soil Science Department, Faculty of Agriculture, University of Maragheh
(nhamzehpour@maragheh.ac.ir)
Abstract

Due to the drying and severe retreat of the lake in recent decades, playa beds have turned into potential sources
of mineral dust that can influence cloud formation and precipitation patterns. This study investigates the role of
clay minerals and chemical properties of soils around Lake Urmia in ice nucleation activity. In this research,
surface soil samples were collected from seven different areas surrounding the lake, and the clay fraction was
extracted. Physicochemical properties including the percentage of clay and non-clay minerals, organic matter,
calcium carbonate, pH, and electrical conductivity were measured. Then, the ice nucleation ability of the clay
fraction was evaluated using the DRINCZ droplet freezing instrument. The results showed that the onset and
final freezing temperatures (Tonset and Tfinal) had a significant positive correlation with the percentage of clay
minerals and organic matter, and a negative correlation with electrical conductivity. Sample S9, with the highest
percentage of clay minerals (93%) and elevated organic matter (2.6%), demonstrated the highest ice nucleation
ability and the fastest freezing process. In contrast, samples with lower clay content and higher electrical
conductivity showed weaker performance. These findings highlight the importance of mineralogical
composition and soil chemical properties in controlling ice nucleation activity and their potential role in regional
climatic feedbacks associated with dust from Lake Urmia.

Keywords: soil physicochemical properties, Lake Urmia, clay minerals, mineral dust, ice nucleation.



