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ABSTRACT -

Our Project is about to study the ill effects of smog and air pollution and control it by using smog eating tiles. Our aim is to study the economy of this construction
and contribute our part in ,SWACHABHARAT ABHIYAN®. The rapid growth in pollution is due to excessive use of vehicles. Previous and growing Industries
such as steel industries, thermal electric power plants, etc. These tiles are normal roofing tiles which are installed on the roof. The only thing which differs is
titanium dioxide on it. The coating of titanium dioxide (single coat) is applied on the tiles which can be done in the form of paint. Titanium dioxide is available in
the form of powder it is mixed with water and prepared in the form of paint. It is applied on the roofing tiles with painting tools. Cost of these tiles is just 25% more
than the normal roofing tiles

Key Words: Smog, Titanium Dioxide, Mangalore tiles

1. INTRODUCTION

Photocatalytic tiles, also referred to as smog-eating tiles, serve as a type of architectural material aimed at mitigating air pollution in urban environments.
These tiles are specially coated with a thin layer of titanium dioxide (TiO2), which acts as a photocatalyst.

When the tiles are exposed to sunlight, the titanium dioxide triggers a chemical reaction known as photocatalysis. During this process, nitrogen oxides
(NOx) and volatile organic compounds (VVOCs), the primary constituents of smog, are broken down into harmless substances like water and carbon
dioxide.

By harnessing the power of photocatalysis, smog-eating tiles contribute to the reduction of air pollutants. This technology is particularly beneficial in
areas with high levels of air pollution caused by factors such as vehicle emissions and industrial activities.

The economic feasibility of smog-eating tiles is notable as well. Their manufacturing costs are only slightly higher compared to regular roofing tiles,
making them a viable option for construction projects. Moreover, their implementation aligns with initiatives like the Swachh Bharat Abhiyan (Clean
India Campaign), promoting environmental cleanliness and sustainability.

Overall, smog-eating tiles present an innovative solution to combat air pollution. Through their ability to facilitate photocatalysis, these tiles offer the
potential to create cleaner and healthier living environments, especially in urban areas.

2. Working

The smog-eating tile is a revolutionary product in the roofing industry, unique to the United States. It incorporates titanium dioxide (TiO2) into a micro
mortar coating on the upper tile body. Titanium dioxide, a common ingredient in consumer and industrial products, acts as a catalyst when exposed to
sunlight. This catalyst enhances the oxidation process of nitrogen oxide (NOx), a major component of smog prevalent in heavily populated areas with
high levels of vehicle emissions.

The smog-eating tile works by oxidizing harmful NOx molecules released from vehicles, contributing to cleaner air. The roof coating contains a
photocatalyst that is activated by daylight, facilitating the conversion of harmful nitrous oxides into calcium nitrates. When it rains, the calcium nitrates
are washed off the roof, further reducing their impact on the environment.

NOx emissions resulting from combustion processes are linked to significant health issues. Over the course of a year, 2,000 square feet of the smog-
eating tile can oxidize the same amount of NOx as a car produces from driving up to 10,800 miles. By utilizing these tiles, builders and homeowners can
actively contribute to reducing smog and the associated health problems it causes.

The smog-eating tiles improve air quality by neutralizing smog-forming nitrogen oxides emitted by vehicles. The titanium dioxide coating on the tiles
acts as a photocatalyst, breaking down nitrogen oxides in the air and transforming them into harmless calcium nitrate. Additionally, the Boral's Energy
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Efficient Roof System, incorporating these tiles, offers energy savings of up to 22%. It helps regulate home temperatures, keeping them warmer in winter
and cooler in summer, thereby reducing heating and air conditioning costs.

It's worth noting that while the smog-eating tiles provide numerous benefits, they are a high-tech solution and come at a higher price compared to standard
tile roofs, with an approximate cost increase of $650 for a 2500 square feet roof. However, the long-term environmental and health advantages make
them a compelling choice for those seeking sustainable roofing solutions.

Smog Eating Tile oxidizes The roof tite coating contains When it rains, the Calcium
harmful NOx released from a photocatalyst, activated by Nitrates are washed off
vehicles by converting them daylight, which helps covert the roof.
into cleaner air that is safer to harmful Nitrogen Oxides into
breathe. Calcium Nitrates.

Fig-1 working

3. CONCLUSIONS

e  Benefits outweigh the costs.

e Smog level reduction creates a healthier environment and inhabitants.
e Tiles reduce home heating and cooling costs.

e  Recyclable tiles mitigate the amount of landfill waste.

. It has been observed that smog has been reduced to minimum level due to Titanium dioxide. Therefore, it is an eco-friendly advice to the
industries that they should install this on their roof which are the larger producers of smog. This idea can be useful for our future and it should
be implemented in India at various polluted cities such as DELHI, CHANDRAPUR, MUMBAI etc. To reduce or minimize number of air
pollutants to achieve clean air to breath.

e  This project is move towards our contribution for eco-friendly environment in metro cities subjected to high level of pollution due to industries
and traffic.

e An on the conclusion of our project is to give contribution in ,,SWACHHA BHARAT ABHIY AN like the country in which we are living,
not only its land should be cleaned but also its air should be purified with every polluting agent.
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