“CO versus CO2, one damn oxygen atom, and all the difference in the world”



Bill McKibben, “Not So Fast”, New York Times magazine, July 23, 1995, p. 24-25.





ENVIRONMENTAL SCIENCE

The study of air, water, and living environments & the effects of technology thereon



ECOLOGY

The study of environmental factors that affect organisms and how organisms interact with these factors.



ATMOSPHERE

The thin layer of gases that cover Earth’s surface



HYDROSPHERE

Earth’s water



GEOSPHERE

Solid earth



BIOSPHERE

All living entities on Earth







ENVIRONMENTAL CHEMISTRY

�The study of the sources, reactions. transport. effects, and fates of chemical species in water. soil, and air environment and the effects of technology thereon





Chemists and engineers should be (MUST BE) aware of the possible effects their products and processes might have upon the environment



�ENVIRONMENTAL BIOCHEMISTRY





�TOXICOLOGICAL CHEMISTRY



�	Water							Air

�

�

�

��





Earth					Life				Technology





WATER



covers 70% of Earth’s surface

present in all spheres in the environment

essential part of all living systems

carries energy and matter through various spheres of environment



AIR (the atmosphere)



nurtures life on the earth

protects its from the hostile environment of outer space

���source of CO2		, O2, 			N2



photosynthesis	respiration		bacteria industry



transports water from the ocean to land

adsorbs ultraviolet radiation

stabilizes the Earth’s temperatures





EARTH (geosphere)







����1. inner core

2. molted outer core

3. mantle

4. crust (5040 km)







Lithosphere



										











GEOLOGY

�science of the geosphere



it employs:

chemistry

physics

biology

��

minerals, water, atmosphere, living systems





SOIL

formed by the disintegrative weathering actin of physical, geochemical and biological processes on rock





LIFE



science of life = biology



effects of microorganisms on aquatic chemistry

effects of living beings on toxic substances

interactions of living systems with various parts of the environment





TECHNOLOGY

Product of engineering based on scientific principles



Science

�discovery, explanation and development of theories



Engineering

�provides the plans & means to achieve specific practical objectives



Technology

carries out the desired objectives







ECOLOGY

deals with relationship between living organisms with their physical environment and with each other





ECOSYSTEM:

an assembly of mutually interacting organisms and their environment in which materials are interchanged in a critical matter



HABITAT:

the environment in which a particular organism lives



NICHE:

the role of an organism in a habitat











����ENVIRONMENT

�

terrestrial env.	fresh water env.	marine env. 	symbiotic env.

biomas:		standing water hab.	neritic zone

grasslands						(shallow water)

savannas		running water hab		oceanic zone

deserts		lakes, reservoirs

forests		streams. rivers







POPULATION

number of species in a habitat

population explosion

population crash





ECOLOGY:



ecosystem ecology

population ecology

descriptive ecology

functional ecology

applied ecology



ENERGY AND CYCLES OF ENERGY





main source : SUN (T=5780K)



TRANSFER OF ENERGY:



heat

work



Laws of Thermodynamics:



Although energy may be transferred or transformed, it is converted & is not lost



Each time energy is transformed some is wasted in the sense that cannot be utilized for work









�Food 			metabolic					work

��(chemical energy)	processes					heat













































































Carbohydrates:

�repositories of stored chemical energy





metabolic

reaction with O2

��





heat		work



ENERGY UTILIZATION



SOURCES OF ENERGY EMPLOYED COMMERCIALLY:



�fossil fuels (90%)

nuclear energy (5%)





limited sources, high pollution





HUMAN IMPACT & POLLUTION





POLLUTANT

A substance present in greater than natural concentration as a result of human activity that has a net detrimental effect upon its environment or upon something of value in that environment



CONTAMINANT:

A substance which causes deviation from the normal composition of an environment



�

�SOURCE				RECEPTOR







SINK

a long time repository of the pollutant





example:

CaCO3 + H2SO4 ----> CaSO4 + H2O + CO2













�WATER POLLUTION



insecticides

herbicides

industrial discharge

waste chemical dumps & landfills, etc.





aquatic environmental science





AIR POLLUTION



oxides of C, S & N2 (inorganic pollutants)



�CO2			global warming



�SO2, NOx		acid precipitation



NH3, H2S, Cl2, HCl,  HF





organic pollutants (vinyl choride)

��



direct effects					formation of secondary pollutants

(cancer)						photochemical smog)





HAZARDOUS WASTES

potentially dangerous substance that has been discarded, abandoned, etc. as a waste materiel. It may interact with other substances to pose a thread













TECHNOLOGY

��



alteration of the environment		pollution of the environment





intensive cultivation of land: drainage of wetlands, herbicides & insecticides

consumption of vast amounts of raw materials

production of pollutants

extraction of minerals

energy production & utilization

modern transportation



BEST TECHNOLOGIES MINIMIZE CONSUMPTION OF AIR AND WATER AND SOLID WASTE EMISSION



EXAMPLES:

computerized process control to achieve optimum energy efficiency, maximum utilization of raw materials and minimum production of pollutants

use of materials to minimize pollution

application of processes with maximum materials recycling

application of advanced biotechnologies (biological treatment of waste)

use of best catalysts

use of high tech instruments with high precision
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