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Abstract 

This study examines the water-soluble inorganic composition (WSI) of particulate matter in Kenitra, 
Morocco, focusing on seasonal variations in PM2.5 and PMcoarse concentrations. Annually, PM2.5 has an 
average WSI concentration of 6.94 µg/m³, accounting for 41% of the total PM2.5 mass. The highest WSI 
concentrations in PM2.5 occur during autumn and winter, peaking at 8.66 µg/m³ in autumn. These seasons 
are characterized by increased emissions from biomass burning. Lower temperatures and reduced 
atmospheric dispersion, due to thermal inversion, contribute to an accumulation of fine particles, while 
increased humidity promotes particle growth and the formation of secondary pollutants such as nitrates 
(NO₃⁻) and sulfates (SO₄²⁻). Conversely, PMcoarse shows an annual average concentration of 11.48 µg/m³, 
representing 34% of the total mass, with a summer peak of 13.54 µg/m³. This increase is attributed to 
resuspension of crustal materials under warmer, drier conditions and heightened agricultural and 
construction activities. Ionic species analysis shows that Na+ dominates the WSI profile in all seasons, with 
notable concentrations of Cl-  which increase due to the evaporation of saline waters under hot, dry 
conditions, sourced mainly from marine aerosols, and Ca²⁺, indicating crustal sources. NO₃⁻, stemming 
from combustion and secondary formation processes, is also significant. Principal Component Analysis 
(PCA) of PM2.5 identified four principal components explaining 84% of the variance. The first component 
suggests significant marine and crustal influences, with Na+, K+, and Cl- as major contributors. The second 
component is dominated by fluoride, indicating industrial sources. The third component, featuring NH4

+ 
and SO4

2-, points to agricultural and secondary sulfate aerosol formations. The fourth component 
underscores the role of Ca2+ and NO3

-, from dust and nitrogen oxides related to combustion and 
anthropogenic activities. This multifaceted analysis highlights the complex interplay of natural and 
anthropogenic factors affecting WSI concentrations in Kenitra, Morocco. 
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