


Acid Rain SLO# 14.4

Composition of Acid Rain:
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Natural Acidity of Rainwater: SLO # 14.4.1
Pure water has a pH of 7.0 (neutral); however, natural, unpolluted rainwater actually has a pH of about 5.6 acidic. The acidity of rainwater comes from the natural presence of three substances (CO2, NO, and SO2) found in the troposphere (the lowest layer of the atmosphere). As is seen in Table I, carbon dioxide (CO2) is present in the greatest concentration and therefore contributes the most to the natural acidity of rainwater.
Carbon dioxide reacts with water to form carbonic acid . Carbonic acid then dissociates to give the hydrogen ion (H+) and the hydrogen carbonate ion (HCO3-)
 The ability of H2CO3 to deliver H+ is what classifies this molecule as an acid, thus lowering the pH of a solution.
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Nitric oxide (NO), which also contributes to the natural acidity of rainwater, is formed during lightning storms by the reaction of nitrogen and oxygen, two common atmospheric gases (Equation 3). In air, NO is oxidized to nitrogen dioxide (NO2) which in turn reacts with water to give nitric acid (HNO3) . 
This acid dissociates in water to yield hydrogen ions and nitrate ions (NO3-) in a reaction analogous to the dissociation of carbonic acid shown in Equation 2, again lowering the pH of the solution.
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Environmental Effects of Acid Rain:
Acid rain triggers a number of inorganic and biochemical reactions with deleterious environmental effects, making this a growing environmental problem worldwide.
· Many lakes have become so acidic that fish cannot live in them anymore.
· Degradation of many soil minerals produces metal ions that are then washed away in the runoff, causing several effects:
· The release of toxic ions, such as Al3+, into the water supply.
· The loss of important minerals, such as Ca2+, from the soil, killing trees and damaging crops.
· Atmospheric pollutants are easily moved by wind currents, so acid-rain effects are felt far from where pollutants are generated.
Stone Buildings and Monuments in Acid Rain:
Marble and limestone have long been preferred materials for constructing durable buildings and monuments. The Saint Louis Art Museum, the Parthenon in Greece, the Chicago Field Museum, and the United States Capitol building are all made of these materials. Marble and limestone both consist of calcium carbonate (CaCO3), and differ only in their crystalline structure. Limestone consists of smaller crystals and is more porous than marble; it is used more extensively in buildings. Marble, with its larger crystals and smaller pores, can attain a high polish and is thus preferred for monuments and statues. Although these are recognized as highly durable materials, buildings and outdoor monuments made of marble and limestone are now being gradually eroded away by acid rain.
How does this happen? A chemical reaction (Equation 9) between calcium carbonate and sulfuric acid (the primary acid component of acid rain) results in the dissolution of CaCO3 to give aqueous ions, which in turn are washed away in the water flow. 
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This process occurs at the surface of the buildings or monuments; thus acid rain can easily destroy the details on relief work but generally does not affect the structural integrity of the building. The degree of damage is determined not only by the acidity of the rainwater, but also by the amount of water flow that a region of the surface receives. 
Acid rain and its effects SLO # 14.4.1
Acid rain is having harmful effects both on people and on the natural ecosystems of the world.  Scientists today are convinced that acid rain is severe in many areas, and that it is having an adverse effect on the environments of those locations.
The problem of acid rain is rapidly spreading.  Because it is mainly caused by industrial processes, automobiles, and power plants, those countries that are developed have the most severe acid rain problems.   However, as the undeveloped nations begin to industrialize, acid rain will increase greatly.
Determining just how much the planet is being hurt by acid rain is very difficult because the ecosystems that it affects are so diverse and complex.
Many ecosystems are affected by acid rain.  Bodies of water, such as lakes and rivers, see many of their inhabitants die off due to rising acidity levels.
Acidic water also ruins plant nutrients, hurting plants' ability to survive and to give life to other organisms.
Human-made products are also experiencing degradation from acid rain.  Cars can lose their finishes, and outdoor statues are beginning to rust. Acid rain's effects are destructive and long lasting.  
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How acid rain is formed
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