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Chapter 13      
 Water

Hydrogen bonding

Density

Heat Capacity

Specific Heat

Heat of Vaporization

Water cycle

Evaporation

Condensation

Dust, oxygen, nitrogen, carbon dioxide, nitric acid

Sodium, potassium ions

calcium, magnesium, iron    
Chloride, sulfate, bicarbonate

5-7 mg oxygen
BOD  

Biological Pollution


Pathogenic

Aerobic & anaerobic

Eutrophication – algae

Acidic Water

Industrial Pollution

Inorganic chemicals

acids, bases, salts, toxic heavy metals

Synthetic organic

pesticides, herbicides, detergents, plastics

Oil Pollution

Cuyahoga River

Exxon Valdez

Heat – Thermal Pollution

Groundwater Contamination

Aquifers

Sinkholes

Saltwater intrusion

Natural contaminants

calcium, magnesium, iron

microorganisms

Hydrogen sulfide

human contaminants

road salt

oil-field brine

VOC’s

volatile organic compounds

LUST

leaking underground storage tanks

landfills

Safe Drinking Water Act 1974, 86, 96


90 – metals, microorganisms, others 
PPM & PPB
Wastewater Treatment Plants

Primary– Mechanical

Screening

sedimentation / settling

coagulation

aluminum sulfate

Secondary– Biological

Trickling filter

Activated Sludge

Tertiary- chemical & physical
carbon bed

precipitation

Al+3 + PO4-3 ( AlPO4 (s)

Disinfection
Chlorine
Water Treatment
http://www.sws-sssd.org/
http://greenvillewater.com/
http://www.ocwd.com/
S. Pacolet River
Lake Bowen

3Ca(OH)2 + Al2(SO4)3 ( 2Al(OH)3 + 3CaSO4

Settling basin

Flocculation

Filtration

Aeration

Disinfection

Chlorine

Ozone

UV 
Nitrates

Methemoglobinemia

Fluoridation

Ca5(PO4)3OH + F- ( Ca5(PO4)3F + OH-

Hydroxyapatite

Fluorapatite
Bottled Water

Alternative Sewage Treatment Systems

Dry, sterile sludge – farms

Wet suspended sludge

Sedimentation tanks & marshy areas

Composting toilets

Problems 13.1, 13.2, 13.3, 13.4, 13.5, 12, 14, 16, 20, 22, 24, 30, 32, 34, 36, 38, 40, 42, 44, 46, 50
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