Atmospheric Pollution:
Challenges and Innovations in
Civil Engineering




Introduction to Atmospheric Pollution

Atmospheric pollution significantly affects
various sectors, including civil engineering.
Understanding its implications is crucial for
designing resilient structures. This presentation
explores the impact of pollution on engineering
practices, focusing on material degradation,
structural integrity, and sustainability measures.



Types of Atmospheric Pollutants

* Acid Rain
« Ozone
* Airborne Particulate Matter

 Sulfur Dioxide and Nitrogen
Oxides




Acid Rain

Pollutants like sulfur dioxide and nitrogen oxides
combine with water vapor to form acid rain,
damaging ecosystems and infrastructure.

ACID RAIN




Ozone

Ground-level ozone, a secondary pollutant
formed by the reaction of sunlight with
nitrogen oxides and volatile organic
compounds, contributes to the breakdown of
organic materials such as rubber and plastics.




Airborne Particulate Matter

Particulate matter (PM), including
soot, dust , and natural sources,
settles on building surfaces. Over
time, PM accumulates and forms
a layer that can corrode metals,
and degrade paint and protective
coatings. Additionally, some
particulates contain toxic
substances that accelerate
building material decay.



Sulfur Dioxide and Nitrogen Oxides

These gases, primarily emitted from
industrial activities and contribute to the
formation of sulfuric and nitric acids in the
atmosphere. When deposited on buildings,
these acids accelerate corrosion of metals,
including steel structures and fittings. This
corrosion weakens load-bearing elements
and reduces the structural integrity ot

buildings.



Effect of atmospheric pollution on Taj Mahal

The Taj Trapezium Zone (1'TZ) area is a major source of
pollution due to polluting industry and automobile emissions.
The second reason is that the Yamuna River, which flows
behind the Taj, is extremely dirty. It is devoid of aquatic life
and has resulted in insect and algae infestations on the Taj
Mahal and other monuments along its banks.




Mitigation and Protection

* Air Sealing

* Green Building Practices

Self-healing Concrete

Use of Protective Coatings




Air sealing

Air sealing is the systematic finding and sealing of air leakage
points in a home or building. Properly sealed building
envelope components reduce air leakage, which can carry
outdoor pollutants indoors. This is particularly important in
preventing infiltration of gases like ozone, nitrogen dioxide,
and volatile organic compounds




Green Building Practices

* High-Performance Insulation: Using materials that reduce
heat transfer to maintain comfortable indoor temperatures
with less energy.

* Renewable Energy Sources: Incorporating solar panels,
wind turbines, or geothermal systems to generate on-site
renewable energy.

* Green Roofs and Walls: Installing vegetation on roofs and
walls to reduce heat island effect, improve insulation, and
manage stormwater.



Self-healing Concrete

Self-healing concrete is an innovative type of
concrete that has the ability to repair cracks that
may develop in the material over time. This
type of concrete contains special ingredients or
technologies that can help mend cracks on their
own without the need for human intervention.
which is beneficial for infrastructure projects
and sustainable construction practices.



Use of Protective Coatings

Protective coatings are layers of material
applied to the surface of structures to shield
them from environmental damage. To prevent
corrosion, erosion, and chemical attacks
caused by pollutants such as sulfur dioxide
(SO2), nitrogen oxides (NOx), and particulate
matter (PM).



Types of Protective Coatings
* Polyurethane Coatings: Offer flexibility and UV
resistance, making them suitable for exterior surfaces.

 Bituminous Coatings: Provide a robust shield against acid
rain and chemical pollutants.

 Silicone-Based Coatings: Repel water and reduce
moisture penetration.

* Epoxy Coatings: Provide a tough, durable barrier resistant
to chemicals and moisture.
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