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Abstract 

This study set out with the aim of assessing the importance of elements 

influences in ambient air and their distribution in the environment. The 

outdoor air measurements have been carried out during winter to investigate 

possible effective particulate matter PM exposure of different size aerosol 

RSPM and SPM (fine and coarse modes).The measurements of elements 

pollution was taken at Indian Institute of Technology campus in New Delhi 

that considered being a potential reference site for pollution study. The 

samples were collected at outdoor on the 3rd floor at 15 meters above the 

street (latitude 28°32' N and longitude 77°11' E) for 21 hours duration and the 

elements of Cr, Mn, Fe, Cu, Ni, Zn, and Pb were measured using atomic 

absorption spectroscopy analysis.. 

The results indicate that a ratio of RSPM and SPM fine mode/coarse mode is 

52.7%. The element's concentration contribution in the site air pollutant is 

revealed relatively the anthropogenic distributed in ambient air. The amount 

of enrichment factors for elements Cr, Fe, Cu, Ni, Zn, and Pb is likely 

originated from the anthropogenic emission source, while the lower 

enrichment factor of Mn value (<10) contributed to soil characteristics 

dispersion.  

Keywords: Ambient Air, Heavy metals, Enrichment factor, Criteria 

Pollutants, Data Analysis.  

 

INTRODUCTION: 

Recently, researchers have demonstrated an increased interest in the interaction of 

trace elements in the biological system with the environment and the quantitative 

analysis for the specific pollutants in various diagnostic studies. Windblown dust is an 
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important component of the climate system, and seasonally arid region plays a key 

role in the ecosystem and environmental pollution (1). However, other sources of air 

particulate are anthropogenic sources such as traffic, industrial emission and the 

spreading of dust fed into the wind system in urban area (2). In recent years, 

researchers have shown an increased in air pollutants, which leads to accumulation in 

the ecosystem and a change in the natural suspended particles matter in air balance 

(3). Environmental risk is a major public health problem for human life, and the 

movement of contamination contributed by heavy metals emitted from coal 

combustion, traffic, the oil burned and industrial emission accumulated in the 

atmospheric surroundings (4). Consequently, air pollution is causing trace metal, dust, 

smoke, carbon fumes, gas or any other material in the indoor and outdoor lead to 

accumulating in the ecosystem. One of the most significant contamination in the 

aerosol; the heavy metals which are toxic if ingested or inhaled at sufficiently high 

levels for long a period of time (5). The existence of some trace elements in outdoor, 

if it is exceeded the permissible levels in the ambient air may be hazardous, so a 

determination of its concentration periodically is essential. A relationship exists 

between the human health effects the quality features, among the major environmental 

pollution and the source's properties of PM in cities around the globe (Harrison et al., 

2010) (6). A considerable amount of literature has been published on the human 

health effects estimation that associated with air contamination leads to specific 

pollution control policies for sources of pollution emission and environmental 

controls of contamination (7). Human health effects with the environmental 

contamination and ambient air polluted materials that depend critically on the size 

distribution and refer to the earth’s ecosystem. However, the environmental air 

pollution relationship with human health and probability of population death has been 

conducted with series studies of analysis of pollution levels and observation by the 

number of deaths, (Maureen L), (7).  

Environment smog includes soil contamination, air pollution and thermal pollution 

that appear to be related to major health problems. However, a major problem is dust 

transported from the Great Indian Desert and biomass burning in the nearby regions 

(Singh et al., 2005), which contributions on the aerosol characteristics in Delhi (8).  

The existing literature on environmental contamination in Delhi has the worst air 

pollution city in India that according to the World Health Organization (WHO, 

1992).report (9), which shows the highest levels worldwide by PM that refers to 

particles of diameter less than 10 micrometers (10). Currently, the analysis of air 

pollution in Delhi using PM2.5 and PM10 particulate matter shows beyond the 

acceptable levels, which the air pollution of the acceptable level is 60 and 100 μg/m3 

respectively(6). However, outdoor air quality is collected and measured by the 

concentration of particulate matter PM10 and PM2.5 (11). The WHO survey in Delhi 

indicates the average of PM10 level 286 μg/m3 in 2010 and the measurement of the 

PM2.5 level was indicted 153 μg/m3 in 2013(7). The air quality is measured using the 

PM10 standard of diameter 10μm to collect small particles of their ability to penetrate 

small regions in the human and animal body such as breathing that to be responsible 

for health effects (12). The earth-atmospheric system is primarily governed by the 
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altitude distribution and the aerosol loading over the north Indian region affect by a 

dust storm and fog during the winter (11). A number of studies have applied the 

enrichment factor uses for assessment of anthropogenic emission sources and crustal 

origin of the elements as environmental pollution sites. In order to assess the 

enrichment factor, usually calculated for the fine and coarse PM modes through the 

equation based on the concentrations normalize to Fe, AL, Ca and Mn from crustal or 

soil type origin as the references elements (13,14,2). 

 

 

 

New Delhi is situated in the northern region of India influence with the anthropogenic 

loading of aerosols and increases of industrialization and population growth, Dubey et 

al,  (15). Therefore, that is among the crowded city in India as well as heavily polluted 

to contribute to significant aerosol and pollution emissions and despite the 

deterioration in air quality and effect on human health and the ecosystem, so that is 

one of the most polluted cities in the world (Goyal and Sidhartha, 2003), where the 

major sources of pollutants are vehicular emission and fossil-fuel burning (16). 

Atmospheric aerosol over the capital has serious climatic effects such as temperature 

variation in the region and distribution of the rainfall (Lau et al., 2006; Gautam et al., 

2010) (17). Air contamination is a cause of vehicular traffic, diesel generators, 

burning garbage, industrial and illegal industrial, wood burning fires, dust from 

construction sites and dust from the activities in the city confirming source emissions 

are the main contributors to environmental pollution in Delhi (7).  

Furthermore, suspended particulate levels in ambient air contamination measurement 

were carried out to study the influence of air pollution in Delhi that provides data on 

the status of health effects in quality of life. Accordingly, the assessment of SPM 

identification and apportionment of pollutants in the ambient air to their sources is 

highly significant in air quality management (18). 

 

METHODOLOGY:  

In order to identify, the concentration of elements in aerosol samples analysis 

techniques was detected using a double system of atomic absorption spectroscopy 

analysis (AAS). To determine elements in a sample, qualitatively acid digestion was 

necessary for the element estimation by AAS measurement (12). A variety of 

measurements of used standard's preparation of elements of interest from a stock 

solution that is used to assess the unknown element concentration in samples (19). 

Sample collection had been used and introduced to heavy sample collector and small 

personal sampler for long duration measurement of outdoor air. The weather station 

on the roof of the 3rd floor in the civil engineering department at the Indian Institute 
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of Technology (IIT), HauzKhas, New Delhi, was used for air particulates sample 

collection on 15 meters above the street level with the duration of 21 hours per 

sample. 

It was considered that quantitative measures and equipment that permit us to examine 

the characteristics of the collected air samples using heavyweight sampler type 

(Enivrotech)( 20). Two types of samples were collected on filter papers as respirable 

suspended particulate matter RSPM samples in a fine mode with a size of less 10 µm 

and coarse modes with size larger than 10 µm for SPM. In order to identify samples 

weight, the filters paper samples were weighted using sensitive balance before and 

after air matter particles sample collected for atmospheric weight pollution. 

 

CHEMICAL DIGESTION:  

The filter paper of RSPM samples in fine mode and coarse mode suspended 

particulate matter (SPM) samples were digested using nitric acid HNO3 and HCLSO4. 

The sample was dry to wet condition on a hot plate to 100 oC for three hours in 

duration and then diluted with double distilled water. Both types of samples are 

precipitated with double filters as the stock solution for measurement (6).  

 

RESULTS:  

In order to assess elements concentration in air samples, series of four points of metal 

concentration standards measured by using a stock solution. Consequently, linear 

regression analysis of the data was utilized to predict the concentration of unknown 

element's concentration in the outdoor air sample. The first set of analyses examined 

the impact of elements Cr, Mn, Fe, Cu, Ni, Zn and Pb distributed in the air pollution 

(21,22). The indicator result, in the fig.(1) provides the assessment of average 

element's concentration obtained from the samples of RSPM. The fig.(2) presents the 

analysis of average element's concentration of SPM samples. The fig.(3) displayed the 

comparison of elements contributions of two air samples RSPM and SPM in the site 

(13). 

The results, as shown in Table 1, indicate that enrichment factors value for both 

samples, while Fe has been used as reference metal (Adbelrazig (2011), 23). 

Comparing the two results, it can be seen that the ratio of RSPM to SPM measured to 

a specific area possibly interferes with the other. The first set of analyses examined 

the impact to identify natural and anthropogenic sources of particles that can identify 

the ratio of the fine mode /coarse mode, in the average weight range of 52.76% (6).  
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Figure.1: shows the elements average concentration for RSPM samples 

 

 

Figure.2: presents the results of elements average concentration for SPM samples. 

 



140 Abdelrazig Mohamed Abdelbagi 

 

Figure.3: provides elements contribution for fine mode and coarse mode in site. 

 

Table1. Enrichment factor for RSPM fine mode and SPM coarse mode in ambient air 

site. 

Samples, 

EF 

Cr Mn Fe Cu Ni Zn Pb 

RSPM 

Aver.con. 

13.298 1.865 0 69.757 210.947 66.246 259.084 

SPM 

Aver.con 

25.41 3.75 

 

0 128.183 316.63 37.424 24.422 

 

DISSUCION: 

The present study was designed to determine the elements in air pollution of different 

sources contributing to coarse and fine modes in the site location in Delhi. Therefore, 

the soil in a region could be a major factor, causing a contribution to ambient air and 

that possible to have influence from other sources, such as anthropogenic emissions. 

In order to estimate possible different sources of pollution contributing to the fine and 

coarse modes of mass measurements, that sources either local or regional contributing 

to RSPM and SPM samples at an urban site in New Delhi (11). As showed in fig.1 

and fig.2, Elements levels in SPM were not significant in concentration than in RSPM 

air samples. These results provide further support for the concentration of the 

elements for fine mode and coarse contributions in the site as shown in the fig.(3). In 

accordance with the present results fine/coarse ratio (52.7%), previous studies have 

demonstrated that a first step in affecting to identify natural and anthropogenic 

sources of particles in environmental pollution (Rujie Zhao et al, 2015). A possible 
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explanation for this might be that ratio indicates the pollution in the site is 

anthropogenic sources such as vehicle and coal combustion. These results are 

consistent with those of other studies and suggest that the enrichment factor less than 

10 are associated with soil dispersion sources, while the enrichment factor greater 

than 10 indicate distribution from anthropogenic sources (AnuradhaShukla, Roy M. 

Harrison, 2016). It can be observedin data in table.1 that enrichment factors for the 

elements Cr, Cu, Ni, Zn and Pb loading in environmental pollution are originated 

from anthropogenic emissions (3, 24). It is apparent from this table.1 that the 

enrichment factor for Mn of value other than elements and less than 10, so that is 

originated from soil dispersion in this study and those described by 

((AnuradhaShukla, 2016) and Jones (1986), 2). 

 

CONCLUSIONS: 

The purpose of the current study was to determine the concentration of the elements 

in outdoor ambient air and the contribution of environmental pollution. The elements 

that had been identified in RSPM and SPM samples, the averaged concentration of 

elements Cr, Fe, Cu, Ni, Zn and Pb, therefore, assist in our understanding of the role 

of sources of an anthropogenic emission that distribution in aerosol pollution. The 

results of this study indicate that the analysis of 21-hours collection at level of 15 

meters above the ground of RSPM and SPM fine and coarse modes provides elements 

distribution to the status of ambient air quality in the site over the IIT New Delhi area. 

One of the find that emerges from these findings is the Mn levels in a site area may be 

substantially contributed to soil dispersion. Consequently, following conclusions can 

be drawn from the present study is that the contribution of elements under study in 

fine mode/coarse mode ratio and enrichment factors suggests the findings that the 

anthropogenic emission activities significantly affect the air pollution in the region. 
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