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Understandings: 

1. Explain why acid rain is defined as a rain with pH below 5.6.  

- Carbonic acid is weak and this forms a pH of 5.6 at best and does not get any more acidic 

than that. Since carbon dioxide released by living organisms is a common part of a natural 

cycle, pH of 5.6 in rain is considered natural. 

Therefore, anything below that pH is considered as irregular and hints that a strong acid is 

involved. This is the reason why acid rain is defined as pH below 5.6. 

2. Explain acid deposition. 

- Depositing can mean to either remove (in everyday language) but also precipitate. In this 

case, we are talking about precipitation.  

Acid deposition simply means when the acid in the atmosphere precipitates and this can be 

in both the form of liquid and solid. Logically, wet acid deposition is when acid precipitates 

as a liquid (this includes the acid rain) and dry acid deposition is when acid precipitates as 

dry form (Sulphur dioxide or any other strong acids simply as gas or salt form).  

It is a fancy word for something simple right? 

3. State the sources of acid deposition.  

-  

Sulfur oxides: 

These are emitted when combusting fossil fuels. I mean, fossil fuel contains all sorts of things 

including things that can be harmful. Sulfur dioxide is one of them.  

The basic product sequence is S + O2 → SO2 → May form SO3 → + H2O → H2SO3 or H2SO4 

depending on how prone the sulfur is to become oxidized.  

Nitrogen oxides: 

Well, these also come from combustion. In this case, it is mainly in combustion engines. In 

case you did not know, nitrogen constitutes about 75-80% in the Earth’s atmosphere. So, 

when there is an enormous heat, like in the combustion engines, nitrogen can react with 

oxygen to produce nitrogen oxides.  

The basic product sequence is N2 + O2 → 2NO → + O2 → 2NO2 → + H2O → HNO2 + HNO3. 
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4. Discuss the impact of acid deposition on different factors.  

- Oh boy, these are one of the discussion questions. What acids fundamentally do is to react, 

and that is why they are so dangerous. The question is simply what they react with.  

It can react with… 

Materials: 

It is well known to corrode limestone. 

Note that erosion is a wider term for anything that wears away (can be both physical and 

chemical). So corrosion is a type of erosion.  

Coatings: 

It can also scar our cars! It is not so fun to have your newly bought car molested by acid rain 

right?  

Metals in soil: 

It can result in leaching. Metals can react with the acid, become soluble and basically be 

washed away. Plants need these metals! 

Water: 

Some fish are very sensitive to pH changes so an acidification of water is fatal. Also, the sea 

might become eutrophic (high accumulation of nutrients) due to the nitrates from nitric acid. 

This leads to algae to bloom and deplete the oxygen in the water. Logically, this is called 

eutrophication (It sounds promising, but it is not so good in this case).  

Us!: 

Inhaling these reactive acids can deteriorate our trachea and bronchus!  

Applications and skills: 

1. Be able to balance the equations that describe the combustion of sulfur and nitrogen to 

their oxides and the subsequent formation of H2SO3, H2SO4, HNO2 and HNO3. 

- Yeah, you should already know how to balance equations if you made it so far up to 

chapter 8. Refer to the reaction sequence above to see how these are formed!  
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2. Distinguish between the pre-combustion and post-combustion methods of reducing 

sulfur oxide emissions. 

-  

Pre-combustion is before combustion and post-combustion is after combustion, obviously. 

Essentially, we are trying to remove sulfur from the combusting material.  

Pre-combustion removes sulfur by sinking the heavy sulfides or making sulfur react with 

hydrogen to then capture the gas.  

Post-combustion removes sulfur by precipitating it to calcium sulfate.   

To reduce formation of nitric acid, we can reduce it in reverse direction. 2NO → N2 + O2 

3. Be able to deduce acid deposition equations for acid deposition with reactive metals 

and carbonates. 

- The first major one is limestone.  

2HNO3 + CaCO3 → Ca(NO3)2 + H2O + CO2 

The second major one is formation of toxic Al3+. 

Al(OH)3 + 3H+ → Al3+ + 3H2O 

TOK: 

1. All rain is acidic but not all rain is “acid rain”. Scientific terms have a precise definition. 

Does scientific vocabulary simply communicate our knowledge in a neutral way or can it 

have value-laden terminology? 

 


