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Abstract

Volatile organic compounds (VOCs) represent the most prevalent chemical pollutants found in ambient
air, emitted from anthropogenic and biogenic sources. Recognized as significant contributors to
atmospheric photochemical processes, VOCs are a focal point of this study aimed at determining the
variation of VOCs in Malaysia. This study also aims to investigate the correlation between VOCs with other
pollutants, identify the potential emission sources of VOCs, and evaluate the human health effects due to
VOC exposure. The concentration of 29 selected VOCs in the ambient air were gathered from 10
continuous air quality monitoring stations operated by the Malaysian Department of Environment (DOE).
The positive matrix factorisation (PMF) model was employed to identify the potential VOC emission
sources in the ambient air. The VOC data obtained from continuous monitoring was also used to quantify
the ozone formation potential (OFP). The health risk assessment (HRA) method is used to calculate the
hazard quotient (HQ) for non-carcinogenic and the lifetime cancer risk (LTCR) of benzene, toluene,
ethylbenzene, xylene (BTEX) compounds. The VOC concentrations recorded the highest in urban areas,
with motor vehicles and industrial activities being the primary sources of VOCs. Several types of VOCs are
predicted to influence the formation of ambient ozone and secondary organic aerosols. Notably, the
concentration of BTEX, a significant component of VOCs, was expected to contribute to the acute and
carcinogenic effect on human health. Given the limited study of VOCs in Malaysia, this research holds
considerable interest and importance in comprehensively understanding their current status and impact
on human health. Such insights into VOC variation are crucial for assessing potential risks, devising
mitigation strategies, and enhancing air quality standards in Malaysia.
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