ENVIRONMENTAL CHEMISTRY OF HAZARDOUS WASTE








origin


transport


reactions


effects


ultimate fate











ORIGIN OF HAZARDOUS WASTES





deliberate addition to soil, water or air by humans


evaporation or wind erosion from waste dumps to atmosphere


leaching from waste dumps into water


leakage from underground storage tanks


evolution & deposition by accidents


release from waste treatment or storage facilities








TRANSPORT





Function of:


physical properties of wastes


physical properties of their surrounding matrix


physical conditions


chemical factors





PHYSICAL PROPERTIES OF WASTES





�volatility


�solubility


interactions with soil & sediments (sorption properties)








distribution of wastes between atmosphere, geosphere & hydrosphere








Evaporation rate:


 likelihood of a compound going into the vapor state





�� EMBED Equation.2  ���





						vapor pressure of butyl acetate at 20oC





solubility in water limits evaporation





CHEMICAL FACTORS





charge


size of ions








EFFECTS OF HAZARDOUS WASTES


on


organisms


materials


environment








toxicity of wastes is a function of:


chemical nature


matrix in which it is contained


circumstances of exposure


the species exposed


manner of exposure


degree of exposure


time of exposure





effects on materials are due to :





extreme pH


dissolved salt content


oxidation


reactivity











Effects on environment:


air, water, soil damage





FATES OF HAZARDOUS WASTES





function of:


physical properties


solubility


density


biodegradability


chemical reactivity


surrounding








HAZARDOUS WASTES IN THE GEOSPHERE





sources of contamination:


leachate from landfill


leakage from sewer, lagoon pit


disposal wells


discharge from septic tanks





Transport of the contaminants in the geosphere depends on:








hydrologic factors


flow rate


water gradient


permeability & cross-section of the aquifer


interactions with geological strata (with unconsolidated earth materials)





Distribution coefficient, Kd


distribution of a solute between ground water or leachate water & soil





� EMBED Equation.2  ���





Cs - equilibrium concentration of the species in the solid phase


Cw- equlibrium concentration of the species in water


Assumptions:


relative degree of sorption is independent of Cw ===> linear isotherm





non-linear isotherm - Freundlich equation





Cs = Kf Ceq1/n





Kf, 1/n - empirical constants





The degree of attenuation depends on :


�surface area of solids





	content of humus, oxides, clays





Influence of chemistry of leachate:





M2+ + 2 OH- ---> M(OH)2 (s)





M(OH)2(s) + 2 H+ ---> M2+ + 2 H2O





�sorption of nonionic organic matter depends on the organic content of soil








					hydrophobicity of surface








HEAVY METALS IN GEOSPHERE





sorption by soil


ion-exchange process


interactions with organic matter


oxidation-reduction


volatilization as organometallic compounds





all of the above depends on:


pH, PE, T, CEC, nature of soil, kind of organic matter





strongly sorbed: Pb, Zn, CD, Hg








RADIONUCLIDES





chelation (NTA, DTA)


biodegradation of chelates


disposal in shallow trenches





species increasing mobility of radinuclides from waste disposals:





phtalic acid


citrate


fluoride


oxalate


gluconate salts








HAZARDOUS WASTES IN THE HYDROSPHERE





sources:


leachate from landfill & waste disposals


precipitation from atmosphere


deliberate release to streams & bodies of water


runoff from soil


mobilization from sediments





Reactions important for transformations & fates of hazardous chemicals in the hydrosphere





hydrolysis


precipitation


aggregation


oxidation-reduction


sorption


biochemical processes


photolysis





1.








acetic anhydride					acetic acid


4. 





SO2(aq) + 2 H2O ---> 4H+ + SO42- + 2 e








HAZARDOUS WASTE IN ATMOSPHERE





Pollution potential





primary pollutants: vinyl chloride, HCl, H2S


secondary pollutants: (oxidized to corrosive substances)





SO2 + 0.5 O2 + H2O ---> H2SO4





R-CH=CH2 + HO¥ ---> RCH2CH2O¥


�


				participate in chain reaction





FATE IN THE ATMOSPHERE





dissolution in water


adsorption by aerosol particles


dry deposition (sorption on the EarthÕs surface)


reactions with HO¥, O3, O, peroxyl radicals (HOO¥), alkylperoxyl radicals (ROO¥)


photolytic transformations





		R-X+ hu ---> R¥ + X¥





HAZARDOUS WASTES IN BIOSPHERE





Biodegradations:


mineralization


detoxification





Biotransformation


��				metabolism





catabolism						anabolism


		cometabolism
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