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Abstract 

This study aimed to characterize the trace elements concentration, temporal and size distributions, 
potential sources, respiratory deposition and health risk assessment of size-fractioned aerosol in an urban 
area of Kuala Lumpur. 120-h aerosol samples were collected from 17 February 2017 until 27 November 
2017, using a Nanosampler and quantified via Inductively Couple Plasma Mass Spectrometry. The 
obtained findings demonstrated trace elements in aerosol dominated by Al, Fe and Mg represented 36.1%, 
20.1% and 37.2% for Al, Fe and Mg, followed by Cr and Zn with 1.6% and 2.1% from total trace elements 
concentration, respectively. Trace elements concentration accumulated in fine particle in order of PM1.0-

2.5 > PM2.5-10 > PM0.1-0.5 > PM0.5-1.0 > PM<0.1 > PM>10 and varied in the order of IM1 > SW > NE > IM2. 
Enrichment factors revealed high anthropogenic sources of Bi, Ag and Cd in size-fractionated particles. 
Principal component analysis (PCA) determined that the trace elements contributions may have 
originated mainly from both natural and anthropogenic sources i.e. vehicles emission, industries and 
crustal elements. The largest deposition variability (78.9%) was usually observed in the respiratory 
system's upper airways, with the biggest contributions (38.9%) accumulated mostly in larger particles 
(PM2.5-10). In contrast, greatest deposition of finer or ultrafine particles (22.1%-28.8%) in the deepest 
respiratory tract (alveolar). Cr and Zn deposited significantly in all regions of the human respiratory system, 
providing a considerable risk to human health. Hazard index and hazard quotient value suggesting that 
children may face greater health risks from exposure to trace elements from environmental particles than 
adults in all pathways. Conversely, the incremental lifetime cancer risks (ILCR) exhibited risk of adults was 
higher than the children group. Nevertheless, non-carcinogenic and carcinogenic health risk showed the 
values for adult and children are below acceptable limits thus can be neglected. 

Early Career Scientist 

YES, I am an early career scientist. 

IGAC Activities 

ACAM: Atmospheric Chemistry and the Asian Monsoon, MAP-AQ: Monitoring, Analysis and 
Prediction of Air Quality 



IGAC Regional Working Groups 

MANGO: Monsoon Asia and Oceania Networking Group 


