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Acid Rain

	The problem of acid rain in our country
We’ re going to discuss about the problems caused by acid rain mainly in our city, São Paulo, rather than in our country, Brazil.

Brazil has a vast territory. It is about 8 million and 500 thousand km², and it would be very difficult to assess all that land.

São Paulo is also a very large city, it is 1,525 km² in area, with approximately 10,434,252 inhabitants, many industries, especially in the city edges and a 7 million vehicles fleet, 420 thousand of them diesel powered, which makes pollution a big problem.



	

	1 This is the pH of rain water falling near to our school: pH = de 4.75 a 4.31


	

	2 These are the main sources of acid rain in our country.

Most part of the research developed on acid rain around the world takes both a global and a regional approach of the phenomenon, and is mainly worried about the effects of carbon dioxide emissions. There are concerns that in regions of ambient preservation acid rain is, many times, formed in very distant regions (more than 2,000 km away). 

In Brazil, the research is made in metropolitan regions. The state of Sao Paulo faces a preoccupying situation for having 40% of the automotive fleet of the country. Brazil holds approximately 13 million of vehicles. The city of Sao Paulo has a fleet of approximately 7 million vehicles, being 420 thousand of them moved by diesel. Here are also installed important industries emitting pollutants that cause acid rain.

In Sao Paulo, usually rains come from the sea. This could indicate that for not having pollution in the sea, where the clouds are formed, there would not be acid rain in Sao Paulo. This is not truth. Though rains are formed in the ocean, until arriving in Sao Paulo they pass through some polluted regions. In their way they pass across Cubatão, a petrochemical area, and over Sao Bernardo do Campo, an industrial region. Our State shows high humidity of air, which is responsible itself for transforming SO2 and NO2 gases into sulfuric and nitric acids, respectively, and, in this process, for thickening the clouds.

The high temperatures also facilitate these chemical reactions. By searching we discovered that these acids are formed not only during the condensation of water steam, which gives origin to clouds, but also as precipitation occurs, when part of the dispersed pollutants present in the lowest layers are to the rain incorporated within the city. We also learnt that during precipitation acidity levels varies a lot and that there is a relation between pH and the intensity of the precipitation. We discovered that the highest levels of pH occur during the drizzles as they remove pollutants. Rain, as it falls, grows in acidity. 

In summary, rain is acid in Sao Paulo for a number of reasons and, despite having been formed clean in the sea, clouds get full of pollutants as they make their way to the city and as they are already hanging over it.


	3 This is what we found about our attitude to the problem of acid rain when we looked at cartoons. (You can include examples of  cartoons)
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There are also problems within the cities:
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Analyses following ph of the soil show an increasing acidity, mostly in areas next to surface, that causes problems for the plants. 

Gases like oxides of sulphur and oxides of nitrogen, discharged from cars and factories, which intensify the process of the formation of the acid rain, become very common in areas of high urban concentration. 
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    In Sao Paulo city, where there is still some vegetation, more and more you find less green areas. 
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	4 These are the main environmental problems caused by acid rain in our country.

On the ground, on the vegetation and on the ecosystems: 

In São Paulo, encircling our coast, we have the Sea Mountain range, or the Atlantic Forest.
The continuous pollution on this forest killed the vegetation and weakened the protection of the hillsides. In a strong rain, in January of 1985, there was over there a huge landslide, threatening the industries and bringing panic for the population. 

Acid rain kills highest leaves, forming bare places, and the plants that stand beneath these leaves, in the shade formed for them, also die. This causes avalanches of mud and rock. The animals get without habitat and the hillside is forsaken.
Atlantic Forest, which is next to the industrial regions, is being very affected. This also happens in many other points of our country. 

This is the worse example, but it already has had a great improvement.

The forest is the best protector of the water reserve. It is very important for the mountain border stability, being the native vegetation also the support itself to the traditional farming. The forest beautiful sights are very important to the tourism too, since it is one of the business on the increase in the world nowadays.

In order to preserve the Atlantic Forest, the Sao Paulo government decided to protect it by one specific law.

All of the other states decided to do the same with their own part of the Sea Mountain range. These acts set off the formation of a number of preservation groups in many states, which help a lot to improve the application of the law. 



	

	5 This is what is being done in our country to try to solve the problems of acid rain.

- To stimulate public transports. - To use subways in substitution to the fleet of vehicles moved by diesel. 
- The industries need to leave the center of the cities. 

- To diminish the concentration of sulphur in fuels. 

- "To filter” the gases that leave the industries in order to withdraw any sulphur dioxide present on them. 

- The governments must subsidize the production and use of clean fuels (natural gas, electric energy, solar energy, wind energy). In the case of Brazil, for instance, we have a kind of “hydrated” alcohol (with 4% of water added to it), developed in our country, which has been used in automobiles. This fuel is clean and is a renewable resource.

- And the most important: since quite early, teach small children how to develop the love and care for nature and show them that we only have one Earth, and that it needs to be preserved.




Corrosion of metal objects








Spoilage of artworks





Factories releasing toxic fumes besides water pools and forest





Serra do Mar hillsides slipping








Acid Rain
Science across the World (English) ( ASE 2003


[image: image6.jpg]


[image: image7.jpg]


