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ABSTRACT 

Dust is a very complex subject. It is used to describe fine particles suspended in the air. The concentration of dust varies 
from few micrograms to hundreds of micrograms per cubic meter of air. The aim of this study was to determine the 
content of iron metal in dust fractions emitted Raipur city of India. Samples (n =15) were taken from different location 
and the concentration of Fe  in dust fractions was determined with spectrophotometrically using spectrophotometrically 
for iron by forming blood-red coloured complex of Fe3+ ions with thiocynate ion. The percentage of iron was significantly 
higher in the dust fractions. 
Keywords: Iron, dust samples, toxic effects 
 
Received 23.05.2018 Accepted 21.08.2018                                              © 2018 AELS, INDIA 
 
INTRODUCTION 
The component and quantity of street dusts are environmental pollution indicator in big cities [1] as a 
source of outdoor air pollutant [2].The particles of dust that deposit from the atmosphere and accumulate 
along roadside are called road dust or road deposited dust. Road dust consists of soil minerals, organic 
matter (derivable from plant matter) and potentially toxic pollutants [3].These pollutants come from 
anthropogenic sources such as petrol and oil products, brake wear debris, tire debris and metals from 
exhaust [4]. Emissions from combustion processes, especially from diesel engines, contain high number 
concentration of nano-sized particles based mainly on elemental amorphous carbon [5]. These particles 
may settle on road surface and become a part of the road dust where they are mixed together from 
particles released from all the sources and thus a multicomponent mixture originates [6].  Road dust is 
contaminated by heavy metals and organic matters. Anthropogenic sources of heavy metals in urban road 
dusts include traffic emission (vehicle exhaust particles, tire wear particles, weathered street surface 
particles, brake lining wear particles), industrial emission (power plants, coal combustion, metallurgical 
industry, auto repair shop, chemical plant, etc.), domestic emission, weathering of building and pavement 
surface, atmospheric deposited and so on. The component and quantity of roadside dusts is an 
environmental pollution indicator in big cities as a source of outdoor air pollutant [1,4] . 
Road side dust particles can be grouped into: Elements geochemically associated in nature as related to 
the re-suspension of soil particles as their main source are building construction, renovation and 
weathering of building materials. Elements of anthropogenic origin, that is, traffic, petrol and diesel 
operated generating machines, coal combustion or domestic heating and elements related to industrial 
activity in an area. Road side dust particles deposited on road, originates from the interaction of solid, 
liquid and gaseous materials produced from different sources[5, 7].  
Iron is essential for the physiological process in all living organisms [8]. Iron maybe toxic to cells because 
it catalyzes the production of the hydroxyl radical [9]. In Fe deficiently absorption of other heavy metals 
is increased, fumes causes pneumonia, and siderosis whilst exposure to its dust causes bronchitis [10-11]. 
This paper reports the Fe concentrations in street dust in the residential, commercial and industrial areas. 

 
MATERIAL AND METHODS  
Collection of sample 
Road dust samples ( n = 15) used in this study were collected from different locations of Raipur city 
(latitude: 21.2514° N, longitude: 81.6296° E) capital of Chhattisgarh state, central India). Figure 1. 

Research Journal of Chemical and Environmental Sciences  
Res J. Chem. Environ. Sci. Vol 6 [4]August 2018: 26-29 
Online ISSN 2321-1040  
CODEN: RJCEA2 [USA] 
©Academy for Environment and Life Sciences, INDIA 
Website: www.aelsindia.com/rjces.htm 

RRRJJJCCCEEESSS   
 



RJCES Vol 6 [4] August  2018                     27 | P a g e      © 2018 AELS, INDIA 

 
Fig.1: Sampling sites 

Preparation of sample 
Samples (n=15) were ground to a fine powder in a tungsten-carbide swing mill for 3 min and sieved 
through a <1 µm sieve.  
Chemical and reagents 
The AR grade (E. Merck, Germany) chemicals were used for digestion of the soil and plant samples. The 
ICP multi-element (23 elements) standard (E. Merck, Germany) was used for preparation of the 
calibration curve. 
Chemical analysis 
All samples were analyzed spectrophotometrically for iron by forming blood-red coloured complex of 
Fe3+ ions with thiocynate ion as given below: 
Fe3+ (aq) + SCN− (aq) → [Fe SCN]2+ (aq)  
By comparing the intensity of the colour of this solution with the colours of a series of standard solutions, 
with known Fe3+ concentrations, the concentration of iron in the different samples sample is determined. 

 
RESULT AND DISCUSSION   
Iron is usually present as a component of alloys and some examples of such alloys include pig iron and 
steel. As with aluminum, iron can be found in family cars and food containers. Hence, it is also not 
surprising that iron is present in abundance in the street dust samples collected. Raipur city is divided 
into five areas for the collection of samples (S1 to S5).  Iron contents in dust samples ranges from Iron 
contents determined in the various dust samples are shown in Figure 1. Results show that at the location 
S1 the Iron concentration ranges 6.36 – 8.97 mg kg-1 with mean value 7.81 ± 1.1 mg kg-1.  At the location 
S3 Iron ranges 6.3 - 12.2 mg kg-1  with mean value 9.0± 2.8 mg kg-1  , whereas at the location S4 it has 
mean value 10.3±1 mg kg-1  and at Location S5 13.0 ±2.3 mg kg-1 The highest concentration is found at 
Kalibadi and Lowest in Telibandha. Sulphate concentration ranges 3.66 ppm -17.76 ppm. The highest 
concentration is found at Mowa and lowest in Pachpedi Naka. 
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 Table 1             Site  Location mg kg-1 

S1 

a1 RAJENDRA NAGAR 7.79 

a2 BUS STAND 8.97 
a3 PACHPEDI NAKA 8.02 
a4 TELIBANDHA 6.36 

S2 b1 TATIBANDH 10.38 
b2 SCIENCE COLLEGE 11.80 

S3 
c1 BHANPURI 6.84 
c2 GUDHIYARI 12.27 
c3 FCI GODOWN 8.02 

S4 

d1 FAFADIH CHOWK 9.44 
d2 KHAMHARDIH 11.33 

d3 MOWA 10.38 

S5 

e1 GHADI CHOWK 10.38 

e2 CIVIL LINES 8.97 

e3 KALIBADI 13.92 

  

 
Fig 2: Iron contents in various dust samples 

 
The highest concentrations of Fe in the dust fractions released at the commercial areas of city. Table 1 
and Figure 2 shows average values of iron concentration in the dust fractions emitted in the process. 
Monitoring trace metals in street dust has provided a tool for estimating the degree of contamination, 
source, and habit etc of the residential, commercial and industrial areas. The concentration of the Iron in 
street dust is a function of their proximity to major highways industrial areas and types of activities in the 
immediate surroundings.  
Our results exhibit a range of concentrations between the industrial, residential and commercial areas 
thus suggesting strong sporadic influence from anthropogenic sources [12-14]. Therefore the primary 
sources of the Fe in street dust are re-suspension of soil derived dust, vehicle induced turbulence, 
geochemical processes, and windblown dusts. In urban cities, people are exposed to a variety of 
potentially toxic chemicals. Of particular concern is the inhalation of fine-grained atmospheric particles 
with high concentrations of heavy metals [15]. From geochemical data obtained by sampling dust samples 
in the Raipur city, significant anomalies were detected and some conclusions could be drawn that in 
different sampling site in the city, people are exposed to a variety of potentially toxic chemicals. Of 
particular concern is the inhalation of fine-grained atmospheric particles with high concentrations of 
heavy metals [16-18]. 
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CONCLUSION 
In this work, it has been established that majority of the Iron tested were contributed by industrial activities and 
heavy vehicles. The concentration of iron in the dust fractions in the range of the respirable fraction was relatively 
high. It may affect the development of occupational diseases of the respiratory system. Systems. It was also confirmed 
that in conditions of acid rains, more of iron would be washed into the drainage systems at elevated levels and 
eventually end up in our reservoirs and other water bodies. To minimize the possibility of detrimental effects posed 
to the environment and human health, protocols and systems should be put in place to minimize the presence of 
heavy metals in our waters and maximize the recovery of such metals. The obtained results can be used to verify the 
criteria for assessing occupational exposure including the content of metals found in the working environment in 
dust fractions.  
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