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Abstract 

This study investigates quantification of water-soluble inorganic ions (WSIIs) to estimate natural or 
anthropogenic source contribution to ambient particulate matter (PM) during pre- monsoon season in 
Dhaka, Bangladesh. PM2.5 and PM10 samples were collected by a Dual Channel Dust Sampler at the roof of 
Department of Chemistry, University of Dhaka, Bangladesh, during February – April, 2023. Ion 
Chromatography (IC) was used to quantify the WSIIs (Na+, Mg2+, K+, Ca2+, NH4

+, F-, Cl-, NO3
-, and SO4

2-) in 
PM. The 24- hour average concentrations of PM2.5 and PM10 were 71.3 ± 16.7 μgm-3, and 100 ± 27.6 μgm-

3, respectively. High PM2.5 / PM10 ratio (0.71) emphasized atmospheric formation of secondary aerosols. 
SO4

2- (6.09 ± 1.54 μgm-3) and Na+ (16.06 ± 4.98 μgm-3)  recorded the highest concentration  in PM2.5 and 
PM10, respectively. NO3

− to SO4
2− ratio was 0.4 and 0.6 in PM2.5 and PM10, respectively, suggesting that 

stationary emissions were dominant over mobile sources. Neutralization factor was < 1, indicating the 
acidic nature of PM2.5 and PM10. Strong, positive correlations between SO4

2- and NO3
- (0.90), NO3

- and 
Cl- (0.75), NH4

+ and Cl- (0.66), NH4
+ and SO4

2- (0.60), and NH4
+ and K+ (0.71) suggested high anthropogenic 

contribution. Negative correlation was observed between Na+ and Cl- (-0.42), which implied that clean air 
from Bay of Bengal did not flow towards Dhaka in pre- monsoon season. This was confirmed by the NOAA- 
HYSPLIT Backward Air Mass Trajectory Analysis, which showed that air flow over the Indo- Gangetic Plain 
probably carried high concentrations of pollutants to Dhaka. High values (> 80%) of non- sea salt fraction 
for SO4

2- , NO3
-, Mg2+, K+, and Ca2+ indicated crustal and anthropogenic influence in aerosol composition. 

Hazard Quotient (HQ) for PM2.5 (4.76) and PM10 (2.24) exceeded the acceptable limit (HQ = 1), which 
implied severely degraded air quality in Dhaka. Since PM exposure  imposes adverse health effects, 
necessary measures should be adopted to reduce air pollution.  
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