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Introduction to Environmental Chemistry

e REVIEW OF BASIC CHEMICAL CONCEPTS
0 “Chemistry is the study of matter”
o Atoms, Elements, and the Periodic Table => Isotopes
0 Chemical Bond and Intermolecular Forces
0 Mole, Molar Units (Molarity), and Activity Units
o Chemical Reactions and Stoichiometry

= Balancing Chemical Reactions => Stochiometry

=Types of Chemical Reactions: Precipitation-Dissolution Reaction, Complexation
Reaction, Oxidation-Reduction (Redox) Reactions

o Chemical Equilibrium
= Precipitation (Ksp), Partial Pressure and Molar Rate (Molarity), and pH

O Chemical Kinetics

o Important Elements
= Carbon, Oxygen, Hydrogen, Nitrogen, Sulfur, and Phosphorus
—=Halogen: Fluorine, Chlorine, Bromine
—=Heavy Metals: Lead (Pb) 4 ~ Arsenic (As) # ~ Cadmium (Cd) 4§ -
Mercury (Hg) % ~ Chromium (Cr) 4% ~ Other Metals (Atomic Weight > 40)

=RoHS Directive => Pb, Cd, Hg, Cr®, 2 Flame Retardants (Polybrominated
biphenyls, PBB; Polybrominated diphenyl ether, PBDE)

= Greenhouse Gases: CO,, CH4, N,O, HFCs (Flouro-hydrocarbons), PFCs
(Perfluorocarbons), SFg, NF3

—=Rare Earth Elements (REE) => Epitaxy (GIS); Silicon crystal => Wafer
0 Inorganic Chemicals and Organic Chemicals

= Organic Farming and Organic Food
=Genetically Modified Organism (GMO)

e ORGANIC CHEMISTRY

0 Alkane, Alkene, and Alkynes =>* *= Methane ~ ¢ % Ethylene i ** Propyne

0 Aryl (Aromatic) Compounds
=BTX (Benzene-Toluene-Xylene) and PAH (Polycyclic aromatic hydrocarbon)
=PCB: Polychlorinated biphenyl; PCDDs: Polychlorinated dibenzo-p-dioxins
=DDT: di-chloro-diphenyl-tri-chloro-ecthane = &% = ¥ k= % ¢ '=

0 Phenol : I 3k ¥ fi= (Nonyl Phenol, NP ) ; s A (Bisphenol A, BPA)

o Cyanurotriamine (Melamine) = ® § "=
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e WATER CHEMISTRY
o State of Solution Impurities
= Distillation, Precipitation, Adsorption, and Liquid Extraction => Suspensions
o Concentration Units in Aqueous Solution s or Suspensions
=ppm vs. mg/L; Normality and Equivalent Weight
o Transport and Fate of Water Pollutants

o Emerging Water Pollutants

e ATMOSPHERIC CHEMISTRY
o Compressible Fluids vs. Incompressible Fluids

o Composition of the Atmosphere
0O Ideal Gas Law and Idea Gas Constant => 22 .4 L/mole, 24.5 L/mole
o Dalton’s Law of Partial Pressures and Henry Constant
o Concentration of Pollutants in Air
=Gaseous vs. Particulate Pollutants => ppm(v) vs. mg/m’
o Photochemical Reactions

o Radiative Forcing and Greenhouse Effect
=Representative Concentration Pathway

e NUCLEAR CHEMISTRY
0o E=m C?

0 Nuclear Fission vs. Nuclear Fusion
o Radiation and Radioactivity: Nuclear Decay and Half Life

0 Decommissioning of Nuclear Power Plants

e HOMEWORK ASSIGNMENT #2 (Due 2021/10/26) :
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