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The area of the city of Ndola (population of 490,000) in the
Copperbelt Province of Zambia is strongly affected by dust
fallout from cement plants and lime kilns located east of the city.
The annual cement production in this area can be estimated at
588,000 tons, the annual lime production at 50,000 tons. For
modeling the concentration fields around cement plants and
kilns, the Gauss code type was selected, based on the stationary
solution of turbulent diffusion equation (Model SYMOSO0 97®;
Matgjicek et al., 2008). Annual concentrations of PM,, particles
in the air, which pose a risk to human health, reach up to 500
pg/m® in the central part of Ndola, well above an annual
guideline value of 40 pg/m* (WHO 2021).

The results of modeling were verified by ground-based
geochemical survey of topsoil. It was found that high carbonate
carbon concentrations (C.,, 0.015 to 1.10 wt.%) and high pH
values in topsoil (7.5 to 8.5) coincide well with the modeling
results. In the area of soils contaminated with dust from cement
plants and lime kilns, increased concentrations of total sulfur (up
to 0.09 wt.%) and increased concentrations of Hg (up to 1.1
ppm) were also found in the topsoil. High mercury contents can
be attributed to the combustion of low-quality fuel (fuel oil) in
cement production. Based on the above results, a proposal for the
dustiness monitoring system in Ndola was prepared, and a
proposal of measures to be implemented for a reduction of solid
emissions from cement and lime works was developed.

References

Matgjicek, L., Janour, Z., Benes L. et al. 2008.Spatio-temporal
modelling of dust transport over

surface mining areas and neighboring residential zones.
Sensors 8(6), 3830-3847.

WHO 2021 Global air quality guidelines. WHO European
Centre for Environment and Health

World Health Organization, Bonn, 273 p. SBN 978-92-4-
003421-1

Acknowledgments

This review was completed within Project No. 23-05051S
“Metals and their isotopes in active and abandoned mining areas
of sub-Saharan Africa — towards understanding of their
geochemistry and impacts”, funded by the Czech Science
Foundation.


https://doi.org/10.7185/gold2025.26362

	Local€Disk
	Abstract: Contamination of the city of Ndola (Copperbelt Province of Zambia) by dust fall from local cement plants and lime kilns: Atmospheric modelling and ground geochemical verification (Goldschmidt 2025 Conference)


