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Abstract 

The release of phthalate esters bound PM2.5 into ambient from motor vehicles and industrial emissions 
can result in the deterioration of air quality. The study conducted in Kuala Lumpur aims to determine the 
concentrations of selected phthalate esters bound PM2.5 to assess the health risks to the exposed group 
through inhalation. PM2.5 sampling using a High Volume Sampler (HVS) was conducted during Southwest 
Monsoon and Northeast Monsoon.  Overall, PM2.5 concentrations are higher in Southwest Monsoon than 
in Northeast Monsoon. The average concentration of Di-n-butyl phthalate (DBP) (1.03×10-2 µg/m3) is also 
higher during the Southwest Monsoon. In contrast, the average concentrations of Di (2-ethylhexyl) 
phthalate (DEHP) (5.43×10-1 µg/m3) and Di-n-octyl phthalate (DOP) (6.29×10-1 µg/m3) are higher during 
the Northeast Monsoon. Furthermore, the Multiple-Path Particle Deposition  model indicates that PM2.5 
is deposited highest in the pulmonary region, followed by the head and tracheobronchial region. 
Subsequently, deposition in the lobar region shows the total PM2.5 deposition is highest in the lower left 
(LL) lobar compared to the right middle (RM) lobar. The deposition mass (Dm) in the tracheobronchial 
region is highest for 21 years group (1.694×10-5 µg) compared to 3 months group (1.321×10-6 µg). However, 
the deposition mass per unit area (Dma) for the 9 years group (1.21×10-1 µg/m2) is the highest. Additionally, 
lung exposure assessment showed males have the highest inhalation of phthalate esters bound PM2.5 for 
the 60 years group compared to females of the same age group. Health risk assessment for PM2.5 indicates 
definite carcinogenic risk (CR > 1×10-4) and significant non-carcinogenic risk (HQ > 1). Meanwhile, the 
carcinogenic risk (CR < 1×10-6) and non-carcinogenic risk (HQ < 1) for phthalate esters can be neglected. In 
conclusion, inhalation exposure to phthalate esters bound PM2.5 in the study area has the potential health 
effects on the surrounding population.   
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ACAM: Atmospheric Chemistry and the Asian Monsoon 
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MANGO: Monsoon Asia and Oceania Networking Group 


