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Environmental Health

Chemistry basics
Week 2

Properties of chemicals

• Physical
– Color, odor, density, melting point, boiling point

and hardness
– Changes in appearance, or state but not in

composition
• Chemical

– Change in structure, reaction with other
(flammability)
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Elemental composition of
earth crust and human body
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Metric Units (SI system)

Production volumes for
common chemicals
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Properties of H2O, H2 and O2

Metric scale
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Temperature conversion (oC, oF)

Volume units
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Density
mg/L

g/L

g/cm3

Precision vs. Accuracy
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Stoichiometry

1

2

3

Composition and
decomposition reactions
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The mole (mol)
Avagadro’s number = 6.022 * 1023

= number of atoms in 12 g of 12C

Molar Mass

Atomic mass = (AW * # atoms) g

1mole = (AW * 6.022*1023) g
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FW - molar mass
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Types of Bonds
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H-bonds

Solubility
• Intermolecular forces determine solubility
• Water (and few polar compounds) are able to

dissolve ionic molecules
• Water is highly polar and forms dipole-ion

forces with polar molecules
• Non-polar liquids dissolve non-polar

compounds
• Long CH chains are hydrophobic (lipophilic)
• Generally: “like-dissolves-like”
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Solubility guidelines

• A compound is water-soluble if >=3g
dissolves in 100ml water

• If there is at least one hydrophilic group:
– 1-3 C are water soluble
– 4-5 C are borderline soluble
– >6 C are insoluble

• If more than one hydrophilic group it is
water soluble

Ionization

Acids
Proton donors

HA H+ + A-

pK’ = -logK’

pKa: the pH at which there is 50%
of HA and 50% of A-

Base
Proton acceptors

A + H+  AH+

pK’ = -logK’

pKb:  the pH at which there is 50%
of A and 50% of HA+

pKa = 14 - pKb
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Examples

• Acids

HCl H+ + Cl-

CH3COOH H+ + CH3COO-

H2SO4 H+ + HSO-
4

• Bases

OH + H+ H2O

NH3 + H+ NH+
4

RNH2 + H+ RNH+
3

Water
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Degree of ionization

• Acids:

• Bases:

1 7 14

pH acidic basic

pK’: acids bases


