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Air Pollution in Dhaka City, Bangladesh

❖The PMs is one the major components of air 
pollution, which is originate from fine particles, liquid 
and gaseous constituents.

❖PM and dust act as recipient of potential toxic 
elements (PTEs) from different sources and makes a 
significant contribution into air pollution in urban 
environment. 

❖Research interest on potential toxic metals pollution 
linked with PMs has been increased in the last decades 
in the world.



Major reasons for air pollution



Major reasons for air pollution



Air pollution 

alone accounts 

for 17.6% of 

the risk of 

death and 

disability in 

Bangladesh



Source: Greenpeace Southeast Asia

The cost of toxic air pollution



Potential toxic elements in PMs

Pollution from vehicles

Pollution from Industry

Emerging contaminants

Pollution from brick kilns



Exposure pathways

Contaminants (PTEs) in road dusts can directly 
pose significant human health risks through oral 
ingestion, particle inhalation, and dermal contact.  



Metals toxicity in human health 

➢ Pb: It causes neurodevelopment in children, memory loss

➢ Cd: toxic effects on the kidney,  classified as a human carcinogen

➢ Zn: Long term zinc toxicity can suppress the immune system. It 

damages kidney and stomach

➢Hg: Mental retardation, blindness, neurological deficits, and 

mercury poisoning can result in death

➢ Cu: It damages liver and kidney

➢ Cr: It increases risk of respiratory system cancers

➢Mn: It causes permanent neurological disorder 

➢ Ni: It has adverse health effect --induced toxicity & carcinogenicity

➢ As: Long-term exposure to As can cause different types of cancer 



No. of cancer deaths and new cases in the world 
as estimated for 20001 and predicted for 20212

Year Region New cases 
(millions)

Deaths 
(millions)

2000 More developed 
countries

4.7 2.6

Less developed 
countries

5.4 3.6

All countries 10.1 6.2

2020 More developed 
countries

6.0 3.5

Less developed 
countries

9.3 6.3

All countries 15.3 9.8
1 Asian Pacific Journal of Cancer Prevention (2002)

2 WHO, 2021



Study Area
Atomic Energy Centre, Dhaka
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Sample Collection

❑ Sampling period: 24 hr
❑ Filter Type: Nucleopore polycarbonate membrane filters
❑ Diameter: 47 mm 
❑ Air flow rate: 17 L/min
❑ Total sample: 96 in a year (twice a week)

Bangladesh has a subtropical monsoon climate and considering the monsoon and 
metrological condition in Bangladesh, the year is divided into four seasons: 

(i) Pre-monsoon (March to May) 
(ii) Monsoon (June to September), 
(iii) Post-monsoon (October to November) and
(iv) Winter (December to February).



Chemical analysis of PM sample

6 digits balance (MT5, Metler, 
Japan) uses for PM mass 

concentration measurement

EEL-type smoke stain reflectometer 
(Diffusion Systems Ltd., Model 43D, 

UK) uses for BC measurement 

The static charge accumulated on the filters was eliminated using a U-
shaped electrostatic charge eliminator (STATICMASTER; Amstat Industries). 



Chemical analysis of PM sample

Elemental analysis in PM2.5 samples using 
EDXRF (Thermo, USA)
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Fig. 2. Time series variations in PM2.5 and BC mass conc.

PM and BC conc. with season variation



Fig. HYSPLIT model backward trajectories in winter season

PM and BC conc. with season variation

During winter, wind blows from the north and northwest, and may 
transport PM including BC air masses; which were mainly originated 
from the Himalayas (accounted for 89%) with a small portion coming 
from northwest direction (accounted for 11%). 



Descriptive statistics for chemical (ng/m3) analysis 
in PM2.5 samples in 4 different seasons

* Crustal elements such as Mg, Al, Si, Ca, Na, K, Ti and Fe contributed ~50% to total elements

* Sulfur (S) was the most abundant element (29.2%), S containing fuel like diesel 

* Zn was the 3rd abundant element (after S and Si) accounting for 11.4% of TEC conc. in PM

* Pb - about 56% of paints purchased from China contain Pb equal to or larger 600 ppm; 
   Coal combustion emission is another major source of  Pb contamination in air mass



Chemical analysis of PM sample

Fig. Heavy metal concentration in PM mass for four different seasons in the study area.



Pollution level of PTEs in PM2.5 Sample

Fig. 5. Enrichment factor (EF) for Al, Si, V, Cr, Fe, Ni, Cu, Zn and 
Pb in PM2.5 samples.



Table . Spearman correlation matrix of all the variables measured in atmospheric samples

Source Identification for PTEs in PM2.5 Samples

❑ Good correlations (r = 0.47–0.94, p < 0.05) among the marker elements of crustal origin (Al, Ti, 
Fe, Si, Ca, K and Mg). It implies that they may have originated from wind-blown soil and road dust.

❑ Zn was well correlated with V (r = 0.74, p < 0.05) and with Pb (r = 0.39, p < 0.05) -indication of 
traffic sources.

❑ A good correlation between Na and Br (r = 0.70, r < 0.05) -indicates their origin from sea salts. 

❑ BC and K (r = 0.75, p < 0.0001) -biomass burning



Source Identification for PTEs in PM2.5 Samples

Fig Scree plot of the 

characteristic roots of principal 

component analysis

Principal components analysis (PCA) with varimax rotation.



Source identification of PTEs in PM2.5 using 
PCA-APCA-MLR Receptor Model

: 51%

: 27.2%

: 6.1%

: 2.5%

: 7.3%

: 5.8%



Conclusion

❑The annual average PM2.5 concentration in Dhaka City was higher than the 
recommended values set by WHO, EPA and BAAQS. 

❑The variability of PM2.5 mass, BC and total metal concentrations were 
seasonally influenced with their highest amount in winter and the lowest in 
monsoon. 

❑Total 18 elements accounted for 12.4% of PM2.5 mass, while 7.9% of PM2.5 
was made up of the elements: Na, Al, S, K and Zn.

❑The analysis of enrichment factor (EF) suggested the anthropogenic air 
pollution in Dhaka City.

❑Five possible pollution sources: soil dust (51%), motor vehicle exhaust 
(27.2%), sea salt (6.1%), industrial emission (2.5%) and paint-battery 
(5.8%) were identified using APCS-MLR receptor model.



• Reduce emission from motor vehicles and industries

• Reduce fly ash from coal burning in brick kilns

• Proper management of motor’s battery, tires, engine parts

• Properly recycle and management of electronics devices

• Follow up building construction  and management rules

• More plantation should be continuing in all empty places 

• More and continuous study needed on air pollution

Recommendations
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