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Abstract 

Air pollution is of major health and environmental concern globally and in South Africa. Studies on the 
sources of PM2.5 air pollution in low- and middle-income countries such as South Africa are limited. This 
study aimed to identify local and distant sources of PM2.5 pollution in Bloemfontein. PM2.5 filter samples 
were collected manually over 24-hour periods every third day from 16 June 2020 to 18 August 2021. The 
study site was the weather station at the University of the Free State, i.e. urban background. Trace 
element concentrations were determined by EDXRF spectroscopy. The United States Environmental 
Protection Agency Positive Matrix Factorization 5.0 programme was applied in the source apportionment. 
The Hybrid Single Particle Lagrangian Integrated Trajectory (HYSPLIT) programme was used to determine 
distant PM2.5 source areas. The average PM2.5 level was 11 µg/m3, which exceeded the yearly World Health 
Organization (WHO) guideline (5 µg/m3), but not the yearly South African National Ambient Air Quality 
Standard (20 µg/m3). The average BC and UV-PM (organic carbon) level was 0.32 µg/m3 and 0.45 µg/m3, 
respectively. The most abundant trace elements were S, Si, K, Fe, Ca, Ba and Cl. Local sources were 
determined to be combustion/wood burning (49%), industry (22%), soil dust (10%), base 
metal/pyrometallurgical and traffic (9.6%) and water treatment/industry (9.4%). Distant PM2.5 source 
areas were identified as: Mpumalanga province (52%), Northern Cape province (35%), Indian Ocean (8%) 
and Atlantic Ocean (6%). The majority of the air masses was found to come from the Mpumalanga 
province in the north-east, while the majority of local sources are ascribed to combustion/wood burning. 
In order to lower PM2.5 levels in the city, the use of cleaner energy fuels and the lowering of industrial 
emissions are recommended. The study results can be applied to develop an Air Quality Management 
Plan for Bloemfontein. 
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MAP-AQ: Monitoring, Analysis and Prediction of Air Quality 
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