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Chemical compounds or elements resulting from human and non-human
activities may be released into the atmosphere as air pollutants and can
harm living things. Traffic dust contains high levels of heavy metals that
can affect human health and the environment. Mashhad, as a religious city,
hosts millions of pilgrims and travelers every year, resulting in congestion
and increased air pollution, especially in the city center and near the holy
shrine. Various factors are effective in increasing the amount of air
pollutants and increasing the city's dust. By measuring the concentration
of heavy metals in samples from urban areas with high traffic volume, the
level of pollution was studied and sources of production were
investigated. Pollutants and dust were collected from the air filters of
public vehicles and the samples were analyzed for a range of elements
using methods that included ICP-MS, atomic absorption, XRD and spot
analysis from BSE. The results show that copper, nickel, lead and zinc are
prominent air pollutants in Mashhad, and the most likely sources of
pollution are related to vehicle traffic and to factories and mines around
the city.

DOI: https://doi.org/10.22084/NFAG.2025.30189.1646

Corresponding author: Mehdi Reza Poursoltani, E-mail: poursoltani @iau.ac.ir

Cite this article: Mehdi Reza Poursoltani, Ahmad Parvin (2026). The effect of traffic on the production of polluting
aerosols: a case study of pollution in Mashhad, Iran, New Findings of Applied Geology, Vol. 20, No. 39, pp: 127-140.

(oL

Journal of New Findings of Applied Geology by Bu-Ali Sina University Press is licensed under CC
BY-NC 4.0
Web Site: https://nfag.basu.ac.ir

E-mail: nfag@basu.ac.ir




e sl g 31 dsi s Sl b

9 9 ks

\YA

Extended Abstract

Introduction

Today, air pollution is one of the most
important unforeseen events in the world, and
a large number of people worldwide are
involved in related problems every year. The
most important cause of air pollution in large
cities is related to traffic and transportation of
motor vehicles, so that more than 80 percent
of the carbon monoxide in the air is estimated
to be related to motor vehicle traffic.

Since the amount of pollution produced by
vehicles is directly related to the number of
vehicles and the volume of traffic, the
presence of a high level of pollutants in the air
can be directly related to the high volume of
passing traffic, which can lead to increased air
pollution. Among the air pollutants,
compounds such as nitrogen oxides, sulfur
dioxide, carbon monoxide, hydrocarbons and
suspended particles play a more important
role than other pollutants. Among the various
air polluting sectors, transportation and
industry are the most important air polluting
sectors, respectively.

Methods and Materials

In this research, 11 urban routes were selected
for sample collection. Each sample was
analyzed using ICP-MS for 33 elements, with
one sample analyzed using XRD, 10 samples
using BSE, and six samples using atomic
absorption.

Discussion and Results

Copper (Cu): Some researchers have shown
that the concentration of copper in traffic dust
is mainly the result of frequent use of car
brakes (e.g. Nagendra et al., 2016; Fallah-
Shorshani et al., 2017). In samples taken in the
city, the minimum concentration of copper,
between the Holy Shrine and Tabarsi Street,
was 53.3 ppm. The maximum concentration,
near the city Train Station, was 278.3 ppm.
The average was 113.8 ppm. High
concentrations may reflect braking on uneven
road surfaces, whereas low concentrations
may reflect smooth traffic and the reduced use
of brakes on the road leading to the Holy
Shrine.

Nickel (Ni): Analysis of minimum and
maximum concentrations of nickel along

different routes suggests that high nickel
values reflect various types of cars and brake
wear, corrosion of vehicles, and car oil pumps,
which are the main nickel sources. The sample
from the Holy Shrine Terminal has a high
nickel concentration. The average
concentration of nickel in the samples is 311.7
ppm, which is above the permissible limit
compared to the standards.

Lead: (Pb) The average concentration of lead
in the samples is 502.7 ppm. The highest
amount of lead is in sample G with a
concentration of 578.4 ppm, near the city
Train Station and probably caused by heavy
traffic (e.g., Lu, et al., 2009; Fallah-Shorshani
et al. al., 2017).

Zinc (Zn): The average concentration of zinc
is 399.4 ppm. Factors such as the wear of car
tires release a large amount of zinc into the
environment. The zinc concentration is high
compared to some high-traffic cities
elsewhere in the world.

Iron (Fe): The average concentration of iron is
1.613 ppm, which is low compared to other
elements, and iron is not considered as a
polluting element. The source may be
attributed to soil dust, poor management of
transportation,  construction, and iron
production units (e.g., Dehghani et al., 2017).
Compared to other cities, especially cities in
industrialized countries, the concentrations of
lead, zinc and nickel in Mashhad are
significantly higher.

Conclusion

According to this research, copper, nickel,
lead and zinc elements are considered as some
of the air pollutants in Mashhad city. Among
them, the most polluting element is nickel,
which shows a higher percentage than some of
the most trafficked cities in the world. The
main polluting sources in Mashhad are mainly
related to the traffic of vehicles and factories
and mines around Mashhad, which can be the
most effective source of urban traffic.
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Table 1. Geographical location of sample collection areas
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Fig. 4. A) showing the clean filter; B) filter contaminated with dust; C, D) showing dust and pollution collected from air filters.
The presence of carbonate particles mainly in this sample (sample N6); E, F, G) Representation of crystals with carbonate
composition (calcite C and dolomite D) in sample J1 (using SEM iamging).
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Fig. 5. A, B, C) the presence of euhedral crystals of feldspar (F) and carbonate (C) on the surface of the filter filaments
(sample F9); D) Accumulation of particles in sample J1: E: feldspar, F: quartz, C: calcite (using SEM imaging).

PPM) G 6905 ICP-MSa jx5 azii ¥ Jgu>
Table 3. The results of ICP-MS analysis of sample G (ppm)

polic Al Ba Ca Co|Ce| Co | Cr | Cu Fe K Li
G5 wiges | 36426 | 509 | 96667 | 9.8 | 54 | 9.8 | 153 | 171 | 24988 | 14819 | 16
polie Mg Mn Na P | Pb S Sb | Ni Ti Zn Zr
G5 agos | 19400 | 523 | 10784 | 672 | 121 | 5706 | 11.1 | 96 2510 442 63
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Fig. 6. A, B) presence feldspar; C, D) orthoclase; E, F) accumulation of different compounds; G, H) the presence of

iron oxide compounds in the sample (using SEM imaging).
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Fig. 7. Concentration of different elements resulting from ICP-MS analysis on sample G: calcium and aluminum are

the most abundant.
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Fig. 8. Analysis of sample A by XRD: silica (54.9 %), calcium carbonate (17.3%), clay minerals (19 %) and albite (8.5 %).

(Some elements are roughly marked on the diagram).
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Table 4. Comparison of the average concentration of heavy metals in the traffic dust of Mashhad and some major cities

of the world (ppm)
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Table 5. Abundance of some elements in the continental crust (Taylor, 1964) (in milligrams).

Metal Natural Soils Crust
Cu (mg/l) 30 55
Ni (mg/1) 40 7
Pb (mg/1) 10 12:5
Zn (mg/l) 50 70
Cr (mg/l) 100 100
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