ENVIRONMENTAL CHEMISTRY AND CHEMICAL CYCLES





ENVIRONMENTAL CHEMISTRY





Aquatic chemistry


Atmospheric chemistry


Geochemistry


Biochemistry


Analytical chemistry








1. WATER CHEMISTRY





content of contaminants & pollutants


sources, transport, characteristics & composition of water








��HYDROLOGY (the study of water)





limonlogy					oceanography


(freshwater)				(the science of the ocean)








The properties of water


















































BODIES OF WATER





Surface water 


(streams, lakes, reservoirs)


Wetlands


Estuaries


(mixture of fresh & salt water)












































AQUATIC LIFE





��			BIOTA (living organisms)








autotrophic					heterotrophic


utilize solar or chemical			utilize organic substance


energy to fix elements				produces by autotrophic


into complex life molecules			organisms for the synthesis


Algae						of their own biomass





CO2, NO3-, H2PO4-/HPO42-		decomposers (reducers)








Productivity


the ability of a body of water to produce living material











Factors affecting physical properties of aquatic life:





temperature


transparency


turbulence





DO (Dissolved Oxygen)


determines the extent & kinds of life





BOD (Biochemical Oxygen Demand)


the amount of oxygen utilized when the organic matter in a given volume of water is degraded biologically)





AQUATIC CHEMISTRY��reactions:





acid-base


solubility


oxidation-reduction


complexation








HCO3-





HCO3-	=====	CO32- + H+ 			(a)





HCO3- + H+	====	CO2(aq) + H2O		(b)





Complexation:





�Fe(H2O)62+  + CN- 	====	FeCN(H2O)5+ + H2O


�


		ligand			complex ion





Dissolution:





CaCO3(s) + CO2(aq) + H2O	=====	Ca2+ + 2 H2O


















































THE ATMOSPHERE & ATMOSPHERIC CHEMISTRY





Nitrogen	78.1%


Oxygen		21.0%				(V/V)


Argon		0.9%


CO2		0.03%


1-3% H2O


Trace gases	0.002%


(neon, helium, methane, krypton, nitrous oxides, hydrogen, 


xenon, sulfur dioxide, ozone, nitrogen dioxide, ammonia, CO)


�


50 km





		Stratosphere	-56 oC- 2 oC





�


11 km





		Troposphere	15 oC-56 oC





�

















Photochemical reactions





O2 + hu ---------> O + O





E = hu





O + O2 + M --------> O3 + M





M - a third body (N2)





Ozone acts as a filter to remove ultraviolet radiation








GASEOUS OXIDES IN THE ATMOSPHERE





CO2		350 ppm


necessary fro plant growth


causes Ògreenhouse effectÓ





NOx





SO2











�PHOTOCHEMICAL SMOG





conditions of creation :


hydrocarbons


NO


temp. inversion


low humidity


sunlight





Visibility-obscuring particulate matter + ozone + aldehydes (noxious organic species)





Particulate matter:


particles ranging from aggregates of a few molecules to pieces of dust


���Aerosols:


colloidal-size particles





dispersion aerosols			condensation aerosols











SOILS


�


open systems that undergo continual exchange of matter & energy with the atmosphere, hydrosphere & biosphere





95% mineral matter


5% organic material


air, water





Soils are formed by weathering of parent rocks





Topsoil


The layer in which plants are rooted & in which most biological activity occurs


*******************************************





BIOSPHERE





Living organisms


remove CO2 from atmosphere


produce biomass required to life in water


convert rock matter to soil





Plant photosynthesis:





CO2 + H2O  -------> {CH2O} + O2(g)


				


		<-------- biodegradation (aerobic respiration)





anaerobic respiration:





2  {CH2O}   -------> CO2(g) + CH4(g)
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