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ABSTRACT 

One of the well known industrial belts of West Bengal is Asansol. Due to its industrial 

importance, densely populated as well as the traffic density is also considerably high. 

Street dust is one of the important indicators that reflect the status of urban environmental 

pollution.Prevalence ofheavy metals like Zinc(Zn) in road side dust,released from 

industries and traffic is always of serious environmental concern.The determination of 

chemical speciationof Zinc collected from national highway, residential areas, busy 

traffic areas and industrial areas of Asansolin the present study providesan important 

input into the labile nature as well as their possible impacts on health and 

environment.Sequential extraction procedure was used for chemical speciation of Znin 

street dust samples of <53 μm fraction size. The metal concentration was analyzed by 

ICP-AES. From the results Zn was found to be in following sequence:Organic matter 

(59%) > Carbonates (15%) > Exchangeable (13%) > Residual (7%) > Fe-Mn oxide (6%) 

fraction.The Contamination Factor (CF) and Enrichment Factor (EF) indicate that street 

dust collected from national highway of Asansolhas been extremely high contaminated 

by Zn. 

Keywords: Zinc, Street dust, Sequential extraction procedure, ICP-AES, Chemical 

speciation,  

INTRODUCTION 

Migration of people to towns and cities in search of better lifestyle has progressed very rapidly 

all over the world. Urbanization adversely affects the quality of the environment. Due to 

urbanization and industrialization large amount of heavy metals are released into the 

environment. The heavy metal content in road dust particles has been used to reflect the degree 

of the environment contamination (Beckwith et al., 1985; Fergusson and Kim, 1991; Ogunsola et 

al., 1994; Stone and Marsalek, 1996; Al-Rajhi et al., 1996; Massadeh and Snook, 2002; Jaradat, 

2002; Massadeh et al.,2007).Moving vehicles, construction, industries emission, atmospheric 

fallout, use of fertilizer are the main sources of deposited contaminants on roadway surface 

(Chen et al., 2001, Massadehet al.,2007). Soil serves as a sink and as a source for heavy metals 

(Krishna and Govil 2005; Li et al., 2009; Mahanta and Bhattacharya, 2011). So street dust also 

serve as a source and sink of heavy metals, and monitoring of street dust plays a great role in 

assessing environmental quality.It is generally believed that metals are associated with smaller 

grain size particles and smaller particles have larger specific surface area and therefore contain 

higher concentration of metals (Singh, 2011). The potential health effects due to exposure, 

inhalation, and dermal contact of road dust depends upon size of dust particles, rate of 

deposition, rate of transfer to the human organism, chemical composition of dust 
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etc.(Singh,2011). So, a study was undertaken for a thorough understanding of Zn content and its 

speciation transformation, studying the environmental behavior Zn in Asansol with the following 

objectives: a) determining total concentration of heavy metals Zn in street dust b) assess the solid 

phase fractionation of Zn in street dust, c) to assess the degree of contamination of Pb and Cd by 

various geo statistical techniques like Contamination Factor (CF)andEnrichment Factor (EF) in 

street dust from different anthropogenic activities. 

MATERIALS AND METHODS 

Study area 

Asansol is one of the densely populated cities of West Bengal, which have small and large 

industries and high traffic densitythroughout day and night as it is situated in Grant Trunk 

road.Moreover Kolkata is connected with Asansol by National highway from one side and on 

other side Dhanbad is also connected. 

Collection of Samples 

A total 8 roadside dust samples were collected from different area with different activities (Table 

1). At each sampling point, roadside dust samples were collected along major roads near the 

busy traffic, industrial area and residential areas using a plastic brush and tray. Any obvious 

extraneous matters such as cigarette ends or other debris etc. were not collected with the sample 

and each brush was used once only before giving a thorough cleaning (Anju and Banerjee, 

2003). 

Table 1: Name and type of location of sampling sites 

Sample No. Location Location type 

1 Kalipahari bus stoppage National highway 

2 Near Ghagarburi Temple National highway 

3 Ushagram Busy   Traffic 

4 Hutton Road(main bus stand) Busy Traffic 

5 Mohishila Colony Residential Area 

6 Vivekananda palli Residential Area 

7 Radhanagar Industrial area 

8 Scop gate Industrial area 

 

Sequential Extraction Procedure 

 
The sequential extraction procedure of Tessier et al. (1979) was used for the extraction and partitioning of 

Zn in the street dust into five fractions, viz., exchangeable (F1), bound to carbonate phase (F2), bound to 
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iron and manganese oxides (F3), bound to organic matter and sulfides (F4), and residual or lattice metals 

(F5) in this study.For analysis 2.0 g of air dried homogenized dust sample of ≤ 53µm diameter particle 

size was subjected to various leaching treatments to separate the Zn into the five operationally defined 

fractions. After each step the mixture was centrifuged at 6000 rpm for 1 hr(Remi instruments) Sequential 

extractions were done with duplicate samples. 

 
Analysis 

 

After digestion with Tessieret al.(1979) procedure modern instrumental analytical method such as 

inductively coupled plasma-atomic emission spectrometry(ICP-AES) has been used for the determination 

of Zn concentration in street dust samples. 

 

Contamination Factor (CF) 

The level of contamination of soil by metal is expressed in terms of a contamination factor (CF) 

calculated as: 

   CF =   

Where the contamination factor CF < 1 refers to low contamination; 1 ≤ CF < 3 means moderate 

contamination; 3 ≤ CF ≤ 6 indicates considerable contamination and CF > 6 indicates very high 

contamination (Tomilson et al.,1980; Chakravarty and Patgiri, 2009; Seshan et al.,2010). 

Enrichment Factor (EF) 

 

EF can be used to evaluate the magnitude of contamination of metals in the Road dust. EF was computed 

following the equation proposed by (Zoller et al., 1974; Lehame et al., 1992) 

EF = (CM/CFe)sample/(CM/CFe)Earth’s crust 

 

 Where, (CM/CFe)sampleis the ratio of concentration of trace metal(CM) to that of Fe (CFe) in street dust 

sample and (CM/CFe)Earth’s crustis the same reference ratio in the Earth crust. The average abundance of Zn 

and Fe in the reference Earth’s crust were taken from Taylor (1964). Fe was taken as a reference element 

because of its immobility and crustal abundance. 

RESULT AND DISCUSSION 

Total Metal concentration for Zinc in eight sampling sites of Asansol is shown in Table 2. Foreign 

materials such as small gravel, waste plastics, metal scraps, and demolished construction debris were 

 

EF < 2: Deficiently to minimal enrichment 

 

2 ≤ EF < 5: Moderate enrichment 

 

 

5 ≤ EF < 20: Significant enrichment 

 

 

20 ≤ EF < 40: Very high enrichment 

 

EF ≥ 40: Extremely high enrichment 
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observed in the street dust, indicating that the street dust in the sampling site was strongly affected by 

anthropogenic activities (Mahanta and Bhattacharyya, 2011). Enrichment Factor (EF) and Contamination 

Factor (CF) of Zn in sampling sites of Asansol are also shown in Table 2. Here we also measured Iron(Fe) 

concentrations of same sampling sites of Asansol to determine the Enrichment Factor and Contamination 

Factor. 

Table 2. Total concentration, Enrichment Factor and Contamination Factor of Zn  

   Site Zn(μg/gm) EF of Zn CF for Zn 

Site 1 544.17 17.91 7.77 

Site 2 497.66 12.65 7.11 

Site 3 507.26 13.84 7.25 

Site 4 671.78 25.42 9.60 

Site 5 205.65 7.39 2.94 

Site 6 291.28 12.46 4.16 

Site 7 352.53 7.33 5.04 

Site 8 334.60 6.00 4.78 

 

The highest Zinc concentration was found in site 4 which is the main bus stand of the city. Zn 

concentrations were low in residential areas and the lowest concentration is associated with Site 5. Site 4 

has the maximum Zn concentration compare to other sites and this is because of heavy traffic load. Wear 

and tear of tire, break shoe etc, leads to deposition of Zn in the environment. Enrichment Factor and 

Contamination Factor also showed that site 4 has got very high contamination. The present study shows 

that industrial sites have got only significant enrichment. Residential sites have moderate enrichment and 

contamination. So except residential sites all sites have very high Zn contamination. 
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Fig. 1: Total Zn concentration in roadside deposited dust of eight sites of Asansol 

 

 
 

Fig. 2: Partitioning of Zn in five fraction in the road dust (<53 μm) 

The sequential extraction procedure showed that zinc is strongly associated with Organic matter fraction 

(F4) to the extent of 59% and the carbonates (F2) by 15%. Zn in the exchangeable fraction (F1) accounts 

for 13% of the total Zn in the soil which is the most bio-available fraction. The residual fraction (F5) also 

holds another 7% of the total Zn. The Fe-Mn oxides (F3) acconutsfor only only 6% of Zn. So the 

percentage of mobile portion of Zn is not in higher side. So mostly immobile fractions i.e. residual and 

organic matter holds maximum concentration of Zn.If favourable conditions like anoxic, acidic 

environment occur then Zn can be leached out as bioavailable form which might affect environment. 



Int. J. Bio-res. Env. Agril. Sci., December  2015 

197 

 

  

Fig. 3:Fractionation wise distribution of Zn in all sites of Asansol. 

 

 

CONCLUSION 

The present study assessed that Asansol is significantly polluted with Zn. The variation in result in all 

sites reflects the role of anthropogenic activity. The total as well as fractional concentrations of Zn in 

urban street dust belonging to four different types of land use. All types of land use hold Zn in 

considerable amount of Zn and leads to contamination. 
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