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THE ATMOSPHERE:   CHEMICAL COMPOSITION AND STRUCTURE


The Origin of the Atmosphere
The origin of earth's atmosphere is still a matter of speculation.  However, most scientists believe, based on their knowledge of the gases in the universe, the earth's first atmosphere was composed of helium, hydrogen, ammonia and methane.  Its second atmosphere was originally formed by released gases from volcanoes venting the earth's hot inner core including N2, CO2, H2, CO, and H20.  Planetary differentiation caused the lighter elements to rise to the other layers of the earth and initiated the escape of the lighter gases from the planet's interior.  The lighter gases eventually formed the atmosphere and the oceans.
Chemical Composition of the Atmosphere
The atmosphere is a mixture of solids, liquids and gases.  The gases in the atmosphere are classified as either permanent (concentration remains constant) or variable (concentration varies with time).  The permanent gases include oxygen, nitrogen, neon, argon, helium and hydrogen.  The most abundant of these permanent gas are nitrogen (78%) and oxygen ( 21%).   The remainder of the permanent gasses and the variable gases exist in small concentrations in the atmosphere.  They are referred to as trace gasses.  The atmosphere also includes sulfur, chlorofluorocarbons, dust and ice particles. 

Important Atmospheric Gasses
Nitrogen

Nitrogen is also the most abundant gas in the atmosphere.  A large amount of nitrogen enters the atmosphere through volcanic eruptions, burning of biomass and denitrification.  Nitrogen is removed from the atmosphere and deposited on the earth's surface by nitrogen fixing bacteria and lighting.  The nitrogen in the soil serves as an important nutrient for plants.  78% of the atmosphere is nitrogen.
Oxygen

Oxygen is the second most abundant gas in the atmosphere at 21%.  It is a diatomic molecule that enters the atmosphere as the waste product of the photosynthetic activity.  During photosynthesis carbon dioxide and water react, with the aid of sunlight, to form glucose and oxygen.  Oxygen is consumed during the process of respiration.  Oxygen is chemically combined with glucose to produce ATP along with carbon dioxide and water as a waste product. 

Water Vapor

Water vapor is the most important natural greenhouse gas.  A greenhouse gas traps the infrared radiation that comes from the sun.  The trapped infrared radiation warms up the earth. This phenomenon is called the greenhouse effect.   Water vapor also redistributes energy in the atmosphere.  Water vapor is removed from the atmosphere during precipitation and returns by evapotranspiration.  The concentration of the water vapor varies in the atmosphere depending on the place and time of year.  The concentration of water vapor is greatest over the oceans and tropical rain forest. 0.4% of all gas in the atmosphere is water vapor.
Carbon Dioxide

Carbon dioxide is the fifth most abundant gas in the atmosphere.  Carbon dioxide enters the atmosphere during volcanic eruption, biomass and fossil fuel combustion, cement manufacturing and deforestation.  Carbon dioxide is removed from the atmosphere during  photosynthesis and by dissolving in the oceans.  In the oceans, some of the carbon dioxide reacts with water to form carbonic acid.  The concentration of carbon dioxide has increased 25% in the last 300 hundred years (see graph below).  Currently, 0.0395% of the atmosphere is Carbon Dioxide.
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Ozone
Ozone is a natural component of the atmosphere.  It consists of 3 atoms of oxygen.  Ozone is an unstable molecule which readily breaks down into molecular oxygen and 1 other atom.  Ozone at high altitudes protects the biosphere from harmful ultraviolet radiation, a known hazard to plants, animals, (including man).  Recently, chlorofluorocarbons (CFCs) have been attributed to destroy ozone molecules.   Harmful effects of ozone depletion to humans include risks of skin cancer, cataracts, and adverse effects on the immune system.  At low level altitudes, ozone has a different effect.  It can cause respiratory problems (smog is largely made up of ozone gas) and it is corrosive and reactive with building materials.  Only 0.000006% of the atmosphere consists of ozone.
Atmospheric Gases Chart

Directions:  Using the previous information, complete the chart below for the five important gases in the atmosphere.

	Gas
	% in Atmosphere
	Gas Producers
	Gas Consumers
	Role/Uses of Gas

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


