NATURE AND SOURCES OF HAZARDOUS WASTE





Hazardous substance:

a material that may pose a danger to living organisms, materials, structures or the environment

explosion

fire hazard

corrosion

toxicity

other detrimental effects







LEGISLATION:



Toxic Substance Control Act (1976)

Resource Conservation & Recovery Act (RCRA) 1976

Conservation, Environmental Response, Compensation, & Liability Act (CERCLA)





CERCLA major purposes



site identification

evaluation of danger from waste sites

evaluation of damages to natural resources

monitoring of release of hazardous substances from sites

removal or cleanup of wastes



CLASSIFICATION OF HAZARDOUS SUBSTANCES



explosives

compressed gases

flammable liquids

flammable solids

oxidizing materials

poisonous materials

etiologic agents

radioactive materials

CHARACTERISTICS OF WASTES



ignitability

corrosivity

reactivity

toxicity



classification ===> hazardous waste number



1. F-type wastes from nonspecific sources (quenching waste-water treatment sludges from metal heat treating operations where Cr is used in the process) F012



2. K-type wastes from specific sources (heavy ends from the distillation of ethylene dichloride) K019



3. P-type acute hazardous wastes (waste fatal to human ) F- (P056)



4. U-type miscellaneous hazardous wastes

calcium chromate (U032)





DEFINITION OF HAZARDOUS Wastes



1. Qualitative description of origin, type, and constituents

2. Classification by characteristics largely based upon testing procedures

3. Concentrations.





ORIGIN AND AMOUNTS OF WASTES



Human activities:



municipal refuse

sewage sludge

agricultural residues

toxic, chemically reactive by -products of manufacturing



non hazardous wastes : solid waste, municipal refuse, garbage



Disposal:

landfills (92%)

incineration

organic pollutants (dioxins)

heavy metal ash



SOLUTIONS:



reduction of waste at the source

recycling

reduction of volume by incineration

treating residual material in landfills





HAZARDOUS WASTES





Low hazard



fuel ash and scrubber sludge from power generation & utilities

oil & gas drilling muds

By-product brine from petroleum production

cement kiln dust

waste & sludge from phosphate mining

mining wastes from uranium

household wastes



Hazardous



ÒFÓ

halogenated solvents (F001)

nonhalogenated solvents (F004)

spent plating-bath solutions (007)

quenching bath sludge (F010)



ÒKÓ

bottom sediment sludge from the treatment of wastewaters (K001)

heavy ends from the distillation of vinyl chloride (K020)

dichlorophenol waste (K043)

slop oil emulsion solids from the petroleum refining (K049)

ammonia lime still sludge (K060)

electrolytic anode slimes/sludges from primary zinc production (K067)





FLAMMABLE & COMBUSTIBLE SUBSTANCES



Flammable substance

burn readily



Combustible substance

requires more persuasion to burn



Flash point

temperature at which the mixture of vapor & air ignites at the liquids surface



Flammable solid can ignite from friction or from heat remaining from its manufacture.



Flammable liquid

flash point < 60.5 oC



Combustible liquid

60.5 oC < flash point < 93.3 oC



Ignition of vapors:



flammability limits (LFL)

upper UFL

lower LFL



flammability range UFL-LFL



BLEVE: Boiling Liquid Expanding Vapor Explosion



COMBUSTION OF FINELY DIVIDED PARTICLES:



dust explosions:

when solid are ground to a finely divided state

 4 Al (powder) + 3 O2 ---> 2Al2O3



metals, coal dust, polymers



Oxidizers:

contain oxygen in their formula

halogens



 4 HNO3 + Cu ---> Cu(NO3) 2 + 2 H2O + 2 NO2



2 Al + 3 CO2 ---> Al2O3 + 3 CO



NH4NO3, NH4ClO4, Br2, Cl2, H2O2, HNO3, O3, HClO4, KMnO4, Na2Cr2O7





SPONTANEOUS IGNITION



phosphoric substances:

catch fire spontaneously in air w/o ignition



white phosphorus, alkali metals, powdered Mg, Ca, Co, Mn, Fe, Zr, Al, organolithium compounds, LiH, hydrides





LiH + H2O ---> LiOH + H2 + Heat



2 LiH + O22 ---> Li2O + H2O



Hypergolic mixtures:

mixtures of oxidizers & oxidizable chemicals (catch fire spontaneously)



TOXIC PRODUCTS OF COMBUSTION:



CO, SO2, P4O10, HCl, aldehydes, fused ring structures



REACTIVE SUBSTANCES:

undergo rapid & violet reactions under certain condition



2 Na + H2O ---> 2NaOH + H2 + heat

reactions with:

�water

�acid			toxic fumes, H2S, HCN

base







self reactive substances:

 contain oxidant & reactants in the same compounds



nitroglycerin:



C3H5(ONO2) 3 ---> CO2, + H2O, + O2, + N2 + heat





CHEMICAL STRUCTURE AND REACTIVITY



unsaturated bonds

oxygen structures

ethylene oxides





hydroperoxides



ROOH



peroxides



ROORÕ



triazenes



R-N=N-N



azocompounds



R-N=N-RÕ



nitriles

R-C=N

alkyl nitrates ==> R-O-NO2

alkyl nitrites===> R-O-N=O

nitroso compounds==> R-N-O

nitro compounds==> R-NO2



redox compounds:

 contain both oxidizing and reducing functions in the same molecule



4C3H5N3O9 ---> 12 CO2 + 10H2O + 6N2 + O2





CORROSIVE SUBSTANCES:

dissolve metals or cause oxidized material to form on the surface of metals



strong acids

strong bases

oxidants

dehydrating agents





dehydration:

		H2SO4

C12H22O11 ----> 11 H2O(H2SO4) + 12C + heat



explosion

toxic products: CO, SO2, Br2, ClO2

severe tissue destruction

erosion of teeth





TOXIC SUBSTANCES:



Toxicity Characteristic leaching Procedure (TCLP)

determination of the availability of both organics & inorganic contaminants present in liquid, solid, & multiphase wastes



1. solution is leached from the waste (TCLP extract)



2. if the waste is liquid < 0.5% solid it is filtered through 0.6-0.8 mm filter (TCLP extract)





analysis for specified:

volatile compounds

semivolatile compounds

metals

(40 compounds of ÒDÓ class)





CHEMICAL CLASSES OF HAZARDOUS SUBSTANCES



elements

inorganic compounds

reactivity NH4ClO4

corrosivity HNO3

toxicity KCN

organometalic compounds

volatile

reactive

toxic

organic compounds



PHYSICAL FORMS & SEGREGATION OF WASTES



Physical form segregation:



organic materials

aqueous wastes

sludges



Management of wastes is based on:



level of segregation

concentration

generation

treatment

disposal



Effectiveness of the hazardous waste system:

measure of how well it reduces the quantities and hazards of wastes

measures to prevent generation of wastes

recovery & recycle of waste constituents

destruction & treatment, conversion to nonhazardous waste forms

disposal (storage & landfill).



WASTE REDUCTION:

source reduction - less waste producing materials



WASTE minimization

treatment process, reduces the quantities of wastes for which ultimate disposal is required





HAZARDOUS SUBSTANCES & HEALTH



Agency for Toxic Substances & Desease Registry (ATSDR)



files of information & data on the health effects & diseases potentially caused by toxic substances

records of exposure

areas restricted due to contamination
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