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Petrochemical industries are among the basic-heavy industries which produce
variety of important products. They have significant potential to affect air, soil
and water quality. This paper studied a number of air pollutants in Shiraz
Petrochemical Complex in order to determine their potential adverse health,
environmental and costs effects. Methods and Materials: Dispersion of air
pollutants from Shiraz Petrochemical Complex has been studied in area of
50x50km. Inhalation risk and environmental impact assessment have been
evaluated with AIRQ and SIMAPRO software. Economic costs related to air
pollution also investigated with BENMAP software. The results show that Shiraz
Petrochemical Complex could contributes to a wide variety of long and short
term adverse health effects. It also has a significant contribution (about 39%) to
PM2.5 concentration in MARVDASHT city. The healthcare costs related to air
pollution could be rise to 750 thousand dollars per year. Emission of gaseous
pollutants in Shiraz Petrochemical Complex are low, however it needs more
control over particulate matter PM2.5 specially in Ammonia and Urea units.
Even if air pollution will disperse throughout the Persepolis area, but
characteristics of their adverse effects needs wider discussion.
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Extended Abstract

Introduction

Air pollution has been one of the most
important urban problems in recent years,
which, in addition to harming citizens' health,
has imposed many social and economic
effects on human societies. Many factors play
a role in the air pollution of big cities, one of
the most important of which is pollution from
big industries. Oil, gas and petrochemical
industries are one of the basic and
fundamental pillars in the economic policies
and development of any country. These
industries cause some short-term and long-
term environmental consequences,
consequences and concerns. Many researches
have been conducted on the health effects of
oil, gas and petrochemical industry pollutants,
all of which confirm the existence of adverse
health effects, including asthma symptoms,
acute respiratory problems, headaches,
migraine headaches and fatigue, eye irritation,
bronchitis, cardiovascular diseases, and
eczema. and increased risk of cancer and
mortality.

At present, petrochemical industries are
growing in the world, especially in developing
countries, including Iran, both as downstream
industries of oil and gas, as well as as
suppliers of raw materials needed by many
industries. The two products of ammonia and
urea are the most important petrochemical
products in Iran, among which nitrogen
fertilizers are the most important uses of
nitrogen in the world. The global consumption
statistics of these types of fertilizers show the
increasing growth of their consumption and
the increasing demand of international
markets for this product. One of the most
important challenges in the petrochemical
industry is the evaluation, control and
management of air pollution, which should be
given special attention both from the
economic and public health aspects. Oil and
gas industries, especially petrochemical
industries, are among the industries that
pollute the environment by nature, and they
introduce various types of pollutants, which

are sometimes very dangerous, into the air,
water, and soil.

Methodology

Conducting this research has included various
steps such as data collection, modeling and
data analysis. In the zero phase, information
on the sources of Shiraz petrochemical
pollution, the amount and type of products
produced, the climate and topography of the
area, and other necessary information were
collected after visiting the petrochemical
plant. Meteorological information for the 10-
year period between 2012 and 2021 has been
collected and used together  with
topographical information with a resolution of
90x90 m (Figure 3). Shiraz's petrochemical
pollutant sources include 11 chimneys, which
are accurately measured by a reliable
laboratory. According to the collected
information and after refining the data, the
modeling of the spread and distribution of
pollutants up to a radius of 50 km from Shiraz
Petrochemical has been done by the
AERMOD model. PM, SO2, NO2 and CO
pollutants have been modeled in this research.
CO2 pollutant and other global warming
pollutants were also investigated in the
discussion  of  environmental  effects
assessment by SIMAPRO model.

Results and Discussion

In order to model the spread and dispersion,
the chimney measurement data has been used
for many years along with the long-term 10-
year meteorological data. Considering that the
amount of SO2 pollutant in all chimneys was
zero, therefore this pollutant was not modeled.
Considering the wide range of outputs of
AERMOD software, in this article to
summarize the results, only the results of the
maximum one-hour concentration of gaseous
pollutants and the results of the maximum
concentration of 24 hours for the PM10
pollutant have been presented. Figure 4 shows
the maximum 24-hour concentration of PM10
pollutant. As can be seen, the maximum
concentration was 44.5 micrograms per cubic
meter. Figure 5 shows the values of the
maximum one-hour concentration of CO
caused by the Shiraz petrochemical activity.
As can be seen, the maximum concentration
was 531 micrograms per cubic meter. Figure
6 shows the wvalues of the maximum
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concentration of NO2 in one hour caused by
Shiraz petrochemical activity. As can be seen,
the maximum concentration was 2.06
micrograms per cubic meter.

Considering the distance of 15 kilometers
from Shiraz Petrochemical to the historical
monuments of Persepolis, in this article, in
addition  to  discussing the health,
environmental and economic effects of Shiraz
Petrochemical activity on the residents of the
nearby city of Morvdasht, we have also
investigated the amount of concentration that
reached Persepolis from petrochemicals.
There are reports that show the possible
destructive effects of air pollutants on these
historical monuments. The presence of lichen
in the works of Persepolis is one of the most
important reasons for this claim. The results of
AERMOD modeling indicated that the
maximum  concentration  occurred  in
Persepolis for PM10, PM2.5, SO2, NO2 and
CO pollutants were 3.9, 0.6, 0.0, 0.3 and
respectively. It was 280 micrograms per cubic
meter.

Conclusion

From the collection of information, it can be
argued that the petrochemical chimneys of
Shiraz are generally in a good condition in
terms of clean air environmental standards,
and there is only concern about the
concentration of PM2.5 pollutants. The
modeling results showed that Shiraz
Petrochemical has the potential to pollute the
environment due to the wide range of
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Figure 7. The magnitude of adverse effect associated with each products on resources, ecosystems and human
health.
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Figure 8. Lichens growing on Persepolis petroglyphs
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