Air Facts

· Dry air is about 78% N2, 21% O2, and 1% Ar with a trace of other gases (CO2, H2O vapor, etc.)
· Very humid air can contain as much as 4% water vapor
· The reason air is mostly N2 in spite of the fact that plants make O2 is when O2 gets too concentrated more fires occur which burns up some O2
· In the absence of mankind CO2 doesn’t build up too much because plants consume it
· Nitrogen fixation
· N2 fixation creates ammonia (NH3) from N2 in the air
· N2 fixation is important because plants need NH3 to make amino acids for proteins
· N2 fixation is done by soil bacteria like Rhizobium which live in root structures of a class of plants known as legumes
· Reaction is N2 + 4 H2O  2 NH3 + H2 + 2 H2O
· Pollution
· Photochemical
· Produced by combustion
· Mostly from cars but somewhat lesser amount from industry
· Some N2 in the air is oxidized along with whatever is being burned
· Reactions are:
· N2 + O2  2 NO
· NO + O2  NO2 + O
· O + O2  O3 (ozone)
· NO2 + sunlight (UV)  NO + O
· Ozone is a corrosive toxin, damages lung tissue in animals
· NO2 in soil is harmful to growing plants
· NO is a “catalyst.”  One NO produces many O3 with sunlight in a continuous cycle
· The mixture of NO and NO2 is designated “NOx”
· NOx combines with rain to produce HNO2 and HNO3, acid rain
· Industrial
· Produced by burning “dirty” fuel containing sulfur
· Mostly comes from burning coal
· Reactions:
· S + O2  SO2
· 2 SO2 + O2  2 SO3
· SO2 + SO3 in rain produce H2SO3 and H2SO4, also acid rain
· Greenhouse gases
· Absorb IR (heat) radiation coming from earth and prevent it going into space
· Cause earth’s lower atmosphere (troposphere) to warm up causing climate change
· Major greenhouse gases are CO2, CH4, N2O, and CFC’s (chlorofluorocarbons used in refrigeration)
· CO2 is produced by combustion (for energy)
· CO2 in rainwater slightly acidic but not called acid rain
· CH4 is far worse than CO2
· If the ocean warms up too much it will release trapped CH4 which will warm up the ocean even more, etc., in a runaway vicious circle
· Stratospheric pollution
· The stratosphere is above the troposphere (roughly 4 - 30 miles above earth)
· Main recent concern was destruction of ozone (O3) in the stratosphere
· Ozone in troposphere is bad because breathing it is hazardous
· Ozone in the troposphere is good because it absorbs harmful UV from sunlight
· Problem arises when chlorine atoms are broken off of CFC molecules by UV from sun
· One Cl atom can destroy 100,000 ozone molecules and prevent 100,000 ozone molecules from ever being formed in a catalytic cycle
· Chemistry:
· O2 + UV (sunlight)  2 O
· O + O2  O3 (creation of ozone)
· CFC + UV  CFC radical + Cl
· Cl + O3  ClO + O2 (ozone destruction)
· ClO + O  Cl + O2 (ozone creation prevention and Cl regeneration to start another cycle)
· CFC production phased out starting in 1994
· Indoor air pollution
· Carbon monoxide from fireplaces
· Solvent vapors from lighter fluid and other household chemicals
· Radioactive radon gas from decay of uranium in soil beneath house (second leading cause of lung cancer)

