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Abstract

This study was focused on metal contamination of the road side dusty soil along with environmental impacts in the Dhaka
City of Bangladesh. The energy based dispersive X-ray fluorescence (EDXRF) methods was applied to investigate the
target metal (Pb, Cr, Zn and Cu) concentration form samples. Most of the metal content was observed to be higher
compare to the background values. A significant positive correlation was found among the pairs of element Pb/Zn, Pb/Cr,
Pb/Cu, Zn/Cr and Cr/Cu, respectively. Results showed that anthropogenic input and upward trends of industrial growth
identified as a main cause of environmental contamination. Long term exposure of public health to metals may expedite

health risk of the city dwellers.
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Introduction

Air pollution is an emerging issues in the developed and
developing countries. Rapid urbanization and industrialization is
directly involved with anthropogenic emission into the
atmosphere. It plays a vital role in the atmospheric chemistry
and soil contamination due to dry or wet deposition. Most of the
pollutant tends to aggregate in upper part of soil. Urban soil
contamination and its chronological contamination rate act as
environmental indicator. Its drastically compositional change is
a reflection of anthropogenic or natural environmental change.
Population growth and unplanned urbanization has been
negatively impacted on environmental ambient quality
degradation through improper way to resource utilization and its
management facility. Its effect and future consequences is a
great threat for public health issues.

The categorical aspects of pollutants (inorganic and organic)
come from different source of industrial activities and vehicle-
based emission. The contaminant is varied from one source to
another source and region to region in a city. It depends on
population growth and its economical demands along with
positional value. Inorganic pollutants and its compounds come
from vehicle pollution and industrial emission. Trace elemental
concentration in street dust which is significantly deposited due
to anthropogenic stress and ignorance. Metal accumulation rate
from atmospheric deposition in road side dust depends on
sedimentation, interception and impaction'. A number of
authors have been done research on trace element concentration
in street dust at the mega city based in the developed countries"
" In addition, chromium based contamination comes different
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industrial dust and emission. On the other, lead-based pollution
and its isotopic analytical results has been directly indicated to
vehicle pollution. Air pollutants and its deposition rate expedite
to future development threats to achieve sustainability. Heavy
metal and its bioaccumulation in human body lead to
carcinogenic diseases and hamper to cognitive developments.

Now a day, air pollution is concerning public health issues in
Bangladesh. Population density and unplanned urbanization
negatively implies to environmental management system in
Dhaka City. Total number of vehicles (gasoline based) and
industries is increased many folds than previous time®. Heavy
metals (including Zn, Pd and Cu) enrichment in urban soil
increases due to atmospheric pollution, building material
damage, automobile, industrial discharge and vehicle
exhausts"” > °. Waste generation and its improper management
are an important environmental concern which is attributed to
environmental degradation and metal pollution. The aim of the
study is to investigate the heavy metal (Cu, Pd, Zn and Cr)
concentration along roadside soils. It is leading to indentify the
spatial variation and its future trends concerning environmental
hazard and human health.

Material and Methods

The study was performed at Dhaka city in Bangladesh. It is
situated at the heartiest point of Bangladesh whereas it’s defined
by 23° 43" 23" N latitude and 90° 24' 31" E longitude. This city
is densely populated and increased vehicle problem. Sampling
site selection and its cause is a reflection previous
environmental degradation due to air, water and soil pollution. It
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is ensured that scientific investigation will be guided and
showed the present situation along with unplanned urbanization
and transportation system. Previous study has been emphasized
on pollution control to get sustainable environmental and human
health. Street dust samples were collected randomly from ten
point [Amin Bazar i., Motijheel ii., Shabagh iii., Tongi iv.,
Hazaribagh v., Ashulia vi., Farmgate vii., Shyamoli viii., Savar
Bazar ix., Malibagh x.] and of the Dhaka city (figure 1). The
dust samples were collected using spatula and preserved in
contamination free polyethylene-beg. In the mean time, it was
intensively labeled using permanent marker pen in purpose of
experimental analysis. It was sieved through mesh (1.0mm) to
remove external big size materials, debris, stone and others. The
finer particles were put into Petri-dish.

Metal concentration of samples was identified using energy
based dispersive X-ray fluorescence (EDXRF) methods which
is adopted by a number of authors'™'". It is non-destructive and
more efficient technique to investigate trace element
concentration from road dust and/or soil. It was equipped with
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Rh (Rhodium) anode which was coupled with filter and Si (Li)
(liquid-nitrogen-cooled) detector. It was operated with 900 w
along with maintained 45 KV and sample were placed 45°
geometry among the x-ray tube in purpose of beam and
irradiation (kept distance in between sample and irradiation
tube). Then Sample was counted 1000 counts per second to get
better spectrum at the targeted energy region (for target metal)
and maintained detector resolution 155eV. Irradiate samples
were measured in the atmosphere (air) and He (helium) gas was
frequently applied to wash out the button. Measured data was
stored for the future analysis with the help of coupled computer.
Quality control was an important part to compare with measured
element concentration and also justification. The quality control
was performed using standard reference materials (IAEA soil 7)
for the authenticity judgment. It was maintained to standards
error within 5% using calibrated strategy and accuracy
technique. Statistical analysis was performed using different
statistical package tools (e.g. SPSS 11.5, MS excel 7 and sigma
plot version 7) for the descriptive statistical analysis, correlation
co-efficient matrix and concentration variability test.
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Shows location of the study area
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Results and Discussion

The highest content of Pb, Zn, Cr and Cu was found in
Hazaribagh and the lowest concentration of Pb, Zn, Cr and Cu
was observed in Savar Bazar area in the greater Dhaka City
(figure 2). In addition, the minimum concentration of Pb, Zn, Cr
and Cu was found to be 30.02 ppm, 49.91 ppm, 61.24 ppm and
12.21 ppm, respectively (table 1). Consecutively, the maximum
concentration of Pb, Zn, Cr and Cu was identified 198.16 ppm,
283.21 ppm, 303.89 ppm and 179.80 ppm, respectively (table
1). However, the average concentration of Pb, Zn, Cr and Cu
was observed 67.60 ppm, 144.20 ppm, 124.70 ppm and 98.90
ppm respectively (table 1).
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A significant positive correlation was observed among the pair
of elements Pb-Zn (r=0.69; p=0.01), Pb-Cr (r=0.73; p=0.01),
Pb-Cu (7=0.35; p=0.01), Zn-Cr (r=0.53; p=0.01) and Cr-Cu
(r=0.20; p=0.01) respectively. In contrast, a significant negative
correlation was observed between Zn and Cu.

The regression analysis revealed the inter element relations
depending upon pollution source and coexisting behavior,
whereas it implies to dependent and independent variables. The
positive significant correlation was found to be between Zn and
Pb (=0.50; p=0.01) concentrations. Whereas, another
significant positive correlation was observed between Cr and Pb
(r=0.53; p=0.01) concentrations (figure 3). It may be
significantly attributed to Pb abundance in the study area.

Table-1
Descriptive statistics of heavy metal concentration (ppm) in the study area
Parameter Min Max Mean Median CvV Skewness Kurtosis
Pb 30.02 198.16 67.60 55.00 72.30 2.50 6.88
Zn 49.91 283.21 144.20 149.50 47.67 0.51 0.71
Cr 61.24 303.89 124.70 88.50 63.24 1.56 1.97
Cu 12.21 179.80 98.90 95.50 47.51 -0.09 0.54
Note: CV (coefficient of variation)
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Shows the correlation in relation to Pb concentration availability in the study area
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Metal concentration and its abundance may act as a mirror of
existing pollution scenario in a specific area. Nevertheless,
metal concentration varies in relation to source and exposure
time. Rapid urbanization and industrialization are attributed to
environmental degradation in entire aspects. A number of
sources directly plays a significant role for the worsen air
quality releasing huge amount of inorganic and organic air
pollutants into the atmosphere by industrial emission, waste
dumping site, vehicle pollution, agricultural anthropogenic input
and etc. For example, Pd is frequently used in different
industries such as dyes and paints, pesticides, explosive,
battery'> and fertilizer industries”. Its bio-product and/or
wastage materials significantly affected to the environment
when it mix up with soil and sediments. This study showed that
lead concentrations were found to be highest in the industrial
and densely vehicle traffic area in the Dhaka city. Its
accumulation and abundance in roadside soil dust was derived
from leaded gasoline'*'® and brake wear'’. Chamon et al.'®
reported that Pd concentration has been found 136 mg kg™ in
contaminated soil at the Tejgaon industrial area in Dhaka city.
Ahmed and Ishiga® reported that the average (136 and 105ppm)
and maximum (203 and 304ppm) concentration of Cr and Cu
respectively in the Dhaka city. Total number of vehicles and
other gasoline using automobile has been increased at several
folds in the Dhaka city®. Consecutively, similar finding have
been associated for Zn accumulation in roadside soil dust in the
study area. The highest Zn content has been derived from
different Zn containing vulcanized vehicle tires and as a
corrosion bi-product from automobile equipments’ >, It has been
identified as a main source Zn contamination in the surface
environment’.  Environmental stress and its negative
consequences are an emerging issues for the wurban
environmental and public health. Anthropogenic input and
upward trends of industrial growth identified as a main cause of
environmental degradation.

The tennary and dying industries generate highest amount of Cr
in this study area. Major portion of Cr is used to tanning hide
and coloring products. A limited amount of Cr come from soil
dust (geogenic) and deposited in the earth surface after a certain
period of time. However, gradually it has been increased due to
over population, vehicle density and industrial growth. The
average Cu concentration was found to be alike in different
sampling sites in the Dhaka city. Though the wastes and
effluents coming from major industrial units, it may attribute to
Cu contamination in road side dusty soil sediments through
mixing dry and wet deposition.

Environmental contamination negatively impacted on
environmental matrix and human health which was observed
through different exposure pathways’ due to long term pollution
trends. The children, aged peoples and pregnant women have
been identified as a most vulnerable group who are living near
to the busy roads'’. The investigated metals were considered as
carcinogen which may occur human health hazards. Heavy
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metal abundance in soil may directly or indirectly be attributed
to food chain contamination.

Conclusion

Heavy metal pollution and its negative consequences impacted
on environmental and human health. In this study, heavy metal
enrichment in road dust directly emphasized to industrial growth
and upward trends of vehicle density in the street. Metal
concentration in dusty soil matrix may vary from place to place
depending on pollutant types and accumulation and/or
depositional factor. Specific metal abundance may indicate to
source and degree of contamination with respect to
environmental stress. The correlation and regression study
among the metals was revealed the better understanding on
contamination level, source and possible threats to the
environment. The co-existing metals were indicated to similar
source of contamination along with future trends. Long term
exposure may influence to nuisance environmental condition
associated with health risk.
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