
Good Morning, In today’s class, we basically aim at discussing common 

problems in environment.(Use link2 provided in earlier class) 

1. Write a short note on global warming. What are its causes and outcomes? 

(page 108, link2) 

2. Describe green house effect. Mention the names of green house gases. 

(page 108, link2) 

3. What do you understand by the term “Greenhouse Gases”? Make a list of 

greenhouse gases.(link 2) 

4. Write a short note on “ozone” and its depletion. (page 108, link2) 

5. Describe briefly  

a) Acid rain 

b) Air pollution (https://www.nrdc.org/stories/air-pollution-everything-

you-need-know) 

c) Aerosols  

 

What are atmospheric aerosols? 
Atmospheric aerosols (or particulate matter) are solid or liquid particles or 

both suspended in air with diameters between about 0.002 μm to about 100 μm. 

 Aerosol particles vary greatly in size, source, chemical composition, 

amount and distribution in space and time, and how long they survive in 

the atmosphere. 

Primary atmospheric aerosols are particulates that emitted directly into the 

atmosphere (for instance, sea-salt, mineral aerosols (or dust), volcanic dust, 

smoke and soot, some organics). 

Secondary atmospheric aerosols are particulates that formed in the atmosphere 

by gas-to-particles conversion processes (for instance, sulfates, nitrates, some 

organics). 

 

Major physical properties of atmospheric aerosols: 

(i) can scatter, absorb and emit electromagnetic radiation 

(ii) can serve as cloud nuclei 

 

Major chemical properties of atmospheric aerosols: 

(i) serve as media upon which chemical reactions can occur 

 

Importance of atmospheric aerosols: 

• heterogeneous chemistry 

• air quality and human health 

• visibility reduction (will be discussed in Lecture 26) 

• acid deposition 

https://www.nrdc.org/stories/air-pollution-everything-you-need-know
https://www.nrdc.org/stories/air-pollution-everything-you-need-know


• cloud formation 

• climate and climate change  

 

Key atmospheric aerosol characteristics: 
size of an aerosol particle and its composition 

 

NOTE: Diameter or radius of a particle are both used to characterized its size. If 

particle is non-spherical, its equivalent radius is introduced. There are several 

ways to define particle equivalent radius (for instance, aerodynamic equivalent 

radius, which is radius of a sphere that experience the same resistance to motion 

as the nonspherical particle). 

Particle may consist of a single compound or have complex chemical 

composition. Often, chemical composition varies with particle size. 

 

Some criteria used in atmospheric aerosol classification: 

1) particle size: fine mode (d < 2.5 μm) and coarse mode (d > 2.5 μm); fine 

mode is divided on the nuclei mode (about 0.005 μm < d < 0.1 μm) and 

accumulation mode (0.1μm < d < 2.5 μm). 

NOTE: The distinction between fine and coarse particles is a fundamental 

because, in general, the fine and coarse particles mode originate separately, are 

transformed separately, are removed from the atmosphere by different 

mechanisms, have different chemical composition, have different optical 

properties, etc. 

2) chemical composition: sulfate (SO4 2-), nitrate (NO3-), soot (elemental 

carbon), seasalt 

(NaCl); etc. 

3) geographical location: marine, continental, rural, industrial, polar, desert 

aerosols, etc. 

4) location in the atmosphere: stratospheric and tropospheric aerosols. 

 

Once in the atmosphere, atmospheric aerosols evolve in time and space: 

1. may be transported in the atmosphere; 

2. may be removed from the atmosphere (by dry deposition, wet removal, and 

gravitational sedimentation); 

3. can change their size and composition due to microphysical transformation 

processes; 

4. can undergo chemical transformation. 

 

 

 

How aerosols offset warming from greenhouse gases 



 

Most aerosols in the atmosphere only scatter light from the sun, sending some of 

the sun's radiant energy back to space and exerting a cooling influence on Earth's 

climate. Other aerosol particles, termed "black carbon" and "brown carbon" -- 

typically created from wildfires, industrial processes, and car exhaust -- can both 

scatter and absorb light from the sun. Depending on the extent of these two 

processes, these black and brown carbon aerosols may exert a warming influence 

or a cooling influence on our atmosphere. Think about what happens when you 

walk outside on a sunny day wearing a black shirt. You warm up much quicker 

than when wearing a light-colored shirt because black absorbs the light. With 

aerosol particles both reflecting and absorbing light, it becomes challenging to 

quantify their net effect on the climate system. 

How aerosols impact cloud formations 

Another essential role aerosols play in the climate system is their ability to form 

clouds. Cloud drops form when water condenses on aerosol particles, explains 

Ernie Lewis, another atmospheric scientist at Brookhaven Lab. Clouds, too, can 

exert either a warming or a cooling effect on Earth's climate. 

"Clouds work differently than greenhouse gases in the atmosphere," said Lewis. 

"If I put more carbon dioxide in the atmosphere, it's going to block the heat 

emitted from Earth and trap it in the atmosphere, which warms the planet. But 

while clouds also absorb some of the heat emitted from Earth and warm the 

planet, they also scatter incoming light from the sun back to space, cooling the 

planet. So, there are two competing effects." 

From their research, atmospheric scientists have determined that the effects 

clouds and aerosols have on the climate system is offsetting warming from 

greenhouse gases -- which ultimately explains why scientists haven't seen as 

much warming as expected from the levels of greenhouse gases. 

 

Acid Rain (http://projects.ncsu.edu/project/bio183de/Black/chemreview/chemreview_reading/acid_rain.html) 

What is Acid Rain? 

Acid rain is a result of air pollution. When any type of fuel is burnt, lots of 

different chemicals are produced. The smoke that comes from a fire or the fumes 

that come out of a car exhaust don't just contain the sooty grey particles that you 

http://projects.ncsu.edu/project/bio183de/Black/chemreview/chemreview_reading/acid_rain.html


can see - they also contains lots of invisible gases that can be even more harmful 

to our environment. 

Power stations, factories and cars all burn fuels and therefore they all produce 

polluting gases. Some of these gases (especially nitrogen oxides and sulphur 

dioxide) react with the tiny droplets of water in clouds to form sulphuric and nitric 

acids. The rain from these clouds then falls as very weak acid - which is why it is 

known as "acid rain". 

 

How acidic is acid rain? 

Acidity is measured using a scale called the pH scale. This scale goes from 0 to 

14. 0 is the most acidic and 14 is the most alkaline (opposite of acidic). Something 

with a pH value of 7, we call neutral, this means that it is neither acidic nor 

alkaline.  

Very strong acids will burn if they touch your skin and can even destroy metals. 

Acid rain is much, much weaker than this, never acidic enough to burn your skin. 

Rain is always slightly acidic because it mixes with naturally occurring oxides in 

the air. Unpolluted rain would have a pH value of between 5 and 6. When the air 

becomes more polluted with nitrogen oxides and sulphur dioxide the acidity can 

increase to a pH value of 4. Some rain has even been recorded as being pH2. 

Vinegar has a pH value of 2.2 and lemon juice has a value of pH2.3. Even the 

strongest recorded acid rain is only about as acidic as lemon juice or vinegar and 

we know that these don't harm us - so why do we worry about acid rain? 

 

The Effects of Acid Rain 

Acid rain can be carried great distances in the atmosphere, not just between 

countries but also from continent to continent. The acid can also take the form of 

snow, mists and dry dusts. The rain sometimes falls many miles from the source 

of pollution but wherever it falls it can have a serious effect on soil, trees, 

buildings and water.  

Forests all over the world are dying, fish are dying. In Scandinavia there are dead 

lakes, which are crystal clear and contain no living creatures or plant life. Many 

of Britain's freshwater fish are threatened, there have been reports of deformed 

fish being hatched. This leads to fish-eating birds and animals being affected also. 



Is acid rain responsible for all this? Scientists have been doing a lot of research 

into how acid rain affects the environment. 

 

 


