WATER POLLUTION








SOURCES OF WATER CONTAMINATION:





industrial waste


metal plating


pesticide run-off








TYPES OF WATER POLLUTANTS:





Trace elements


heavy metals


organically bound metals


Radionuclides


Inorganic pollutants


asbestos


algal nutrients


acidity, alkalinity, salinity


Trace organic pollutants


polychlorynated biphenyls (PSBs)


pesticides


petroleum wastes


Sewage, human, animalsÕ wastes


BOD


pathogens


detergents


Chemical carcinogens


Sediments


Taste, odor, color





ELEMENTAL POLLUTANTS





Trace element :





C= ppm





Arsenic, Beryllium, Boron, Chromium, Copper, Fluorine (F-), Iodine (Cl-), Iron, Lead, manganese, mercury, Molybdenum, Selenium, Zinc


HEAVY METALS





Cd ----> industrial discharges





Zn ---> mining wastes





EFFECTS IN HUMANS





high blood pressure


kidney damage


destruction of testicular tissue


destruction of red blood cells








2{CH2O} + SO42- + H+ ---> 2CO2 + HS- + 2 H2O





CdCl+ + HS- ---> CdS(s) + H+ + Cl-


(seawater)








LEAD; Pb2+





ORIGIN:





industrial


mining


gasoline


galena (PbS)





ACUTE LEAD POISONING:





dysfunction of kidney, reproductive system, liver, brain, central nervous system, 


mental retardation




















MERCURY, Hg





ORIGIN:





discarded lab chemicals


batteries


broken thermometers


lawn fungicides


amalgam tooth filling


pharmaceutical products





EFFECTS ON HUMANS





neurological damage, 


irritability, 


paralysis, 


blindness, 


insanity, 


depression





highly toxic -----> organic compounds of mercury





CH3Hg+ : monomethylmercury ion








HgCl2 ------> CH3HgCl + Cl-


(anaerobic conditions)





METALLOIDS





As





ORIGIN:





2-5 ppm in crust


combustion of coal


phosphate minerals


pesticides


mine tailings





highly toxic -----> methyl derivates





H3AsO4 + 2H+ + 2 e ---> H3AsO3 + H2O





H3AsO3  methylcobalamin > CH3AsO(OH)2


					methlyarsinic acid





CH3AsO(OH)2 methylcobalamin > (CH3)AsO(OH)


						dimethylarsinic acid





(CH3)AsO(OH) + 4H+ + 4e ---> (CH3)2AsH + 2H2O








ORGANICALLY BOUND METALS





COMPLEXATION (Chelation)





ML + 2H+ ====M2+ + H2L





M2+  : metal ion





H2L : acidic form of a complexing ligand, L2-








ORGANOMETALLIC COMPOUNDS





contain metal bound to organic entities by way of a carbon atom & do not dissociate reversibly








organic groups is an alkyl groups


Pb(C2H5)4 - tetraethyllead




















carbonyls





organic groups is p electron donor

















Play role in:





�redox equlibria


formation & dissolution of precipitates


colloid formation & stability


acid-base reactions


�microorganism mediated reactions











			effect on toxicity


			influence on the growth of algae








ORAGANOTINS:





fungicides


disinfectants


antifouling paints


stabilizers


catalysts						dimethyltin dichloride








INORGANIC POLLUTANTS





CN-, NH3, CO2, H2S, nitrite, sulfite








CYANIDE, HCN (toxic)





metal cleaning & electroplating


coke ovens


mineral processing operations





NH3





product of decay of nitrogenous wastes








H2S





anaerobic decay of organic matter


anaerobic reduction of sulfates


geothermal waters


chemical plants, paper mills


municipal wastes





CO2





decay of organic matter


water treatment process


fossil fuel





NO2- (nitrite)





intermediate oxidation of Nitrogen


added to inhibit corrosion





SO32- (sulfite)





industrial wastewater


HSO3-, SO32-





oxygen scavenger:





2 SO32-  + O2 ---> 2 SO42- 








ALGAL NUTRIENTS





MACRONUTRIENTS:





carbon, hydrogen, oxygen, nitrogen, phosphorus, potassium, sulfur, magnesium, calcium


MICRONUTRIENTS:





B, Cl, Co, Cu, Fe, Mo, Mn, Na, Si, V, Zn








��eutrophication  ----> excess algal growth











			detoriation of the body of water











ACIDITY, ALKALINITY , & SALINITY



































SOURCES:





ACIDITY:





acid mine drainage


industrial waste


acidic rainfall





ALKALINITY:


soil and minerals





SALINITY:


municipal waste systems


spoil piles


irrigation


OXYGEN, OXIDANTS & REDUCTANTS












































CONSUMPTION IN WATER:





{CH2O} + O2 ----> CO2 + H2O





NH4+ + 2 O2 ----> 2H+ + NH3- + H2O





4Fe2+ + O2 + 10 H2O ---> 4Fe(OH) 3(s) + 8H+





2SO32- + O2 ---> 2SO42-








BOD (biochemical oxygen demand)





the quantity of oxygen utilized by suitable aquatic microorganisms during a five day period








TOC (total organic carbon)





oxidation of carbon ====> CO2

















ORGANIC POLLUTANTS





SOAPS





salts of higher fatty acids





C17H35COO-Na+  : sodium stearate




















2 C17H35COO-Na+  + Ca2+ ---> Ca(C17H35CO2)2(s) + 2Na+








DETERGENTS





��surfactants ===> amphiphilic structure











polar part							hydrocarbon tail

















alkyl sulfate











	linear alkyl sulfonate


�





LAS : a - benzenesulfonate











									biodegradable!!!


Constituents of detergents:


surfactants 910-30%)


builders


polyphosphate


ion exchangers


alkalis


sodium silicates


foam stabilizers


bleaches


enzymes


dyes


.


.


.


etc.








BIOREFRACTORY ORGANICS:





aromatic, chlorinated hydrocarbons





benzene, bromobenzene, camphor, chloroform, chloroethyl ether, nitrobenzene, styrene, etc.





cancerogenic, not biodegradable








Removal:





air stripping


solvent extraction


ozonation


carbon adsorption





*PESTICIDES�FUNGICIDES�BACTERICIDES�ALGAECIDES








DDT: dichlorodiphenyltrichloroethane





organochlorine








							accumulated in food chains














oragnophosphate based:





paraoxon











									esters of 												orthophosphoric acid














high toxicity !!! 					* biodegradable!!!








CARBAMATES ----> derivates of carbamic acid























HERBICIDES:





rapidly destroy plant cell


bind to soil











Chemical characteristics:





pyridine based


heterocyclic nitrogen compounds


chlophenoxy compounds, Cl, 


substituted amides


nitroaniline compounds, NO2, NH2








DANGER OF PESTICIDES ====> BY-products!!!




















												











								dioxin(!!!) (TCDD)


						2,3,7,8- tetrachlorodibenzeno-p-dioxin








TCDD:


po at 25oC: 1.70 x 10-6 Hg


melting point: 305 oC


water solubility : 0.2 mg/L


stable to 700 oC


poorly biodegradable


highly toxic








POLYCHLORINATED BIPHENYLS (PSB)




















High chemical, thermal and biological stability!!!





used as coolant-insulation fluids





require special incineration process!!!





BIODEGRADATION of PCBs





{CH2O} + H2O + 2Cl-PCB ---> CO2 + 2H+ + 2Cl- + 2HPCB


			anaerobic conditions


�


Aerobic conditions:


oxidation


cleavage of aromatic rings


conversion to Cl- , CO2 & H2O














RADIONUCLIDES





waste products of nuclear power generation


emit ionizing radiation: a, b, g





severe damage in living organism
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