Big Idea 2: Chemical and physical properties of materials can be explained by the structure and the arrangement of atoms, ions, or molecules and the forces between them.
Physical properties depend on spacing between particles and forces of attraction.
Differences between solids, liquids, and gases

IMFs predict properties such as viscosity, surface tension, hardness, solubility, melting point, boiling point, and vapor pressure
Gases
Gases have easily observable macroscopic properties that allow is to make inferences about the behavior of the atoms.

Ideal behavior


vs


Non-ideal behavior

Solutions
Homogeneous 

Heterogeneous

Solutions can be solid, liquid, and or/gas

Separation techniques

· Chromatography

· Distillation

Dissolution of a solid into water can be endothermic or exothermic

1) lattice energy- the energy required to turn one mole of a ionic compound into its gaseous ions

2) heat of hydration- energy change when those gaseous ions are surrounded by water

Intermolecular Forces
London Dispersion Forces- often strongest type if molecule is large enough or highly polarizable
Dipole Forces and Hydrogen Bonding
Covalent Bonds, Ionic Bonds, and Metallic Bonds

Stronger than typical IMFs!
Electronegativity can be used to determine bond type.

Covalent Bonds

Ionic Bonds- strength depends on Coulomb’s Law

Metallic Bonds
Electron sea model- localized positive charges (nuclei) in a sea of delocalized valence electrons
( conductivity, malleability, ductility, and low volatility

VSEPR Model- Valence Shell Electron Pair Repulsion

· Lewis Structure

· Resonance

· Formal charge

· Molecular geometry

· Bond angles

· Relative bond energies

· Relative bond lengths

· Presence of a net dipole moment

· Hybridization 180° = sp, 120° = sp2, 109° = sp3
· Sigma and pi bonds
Potential Energy and Bond Length
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Types of Solids

Ionic solids
· Low vapor pressure, high melting and boiling point

· Brittle

· Solids do not conduct unless melted or dissolved in water

· Coulomb’s Law predicts strength of bond

Metallic Solids
· Pure metals

· Alloys

· Interstitial alloys

· Substitutional alloys

Network Covalent Solids

High melting points
· Diamond- 3-Dimensional Covalent Bonds

· Graphite- 2-Dimensional Covalent Bonds
· Silicon- 3D Network
· Conductivity increases as temp increases
· n-doping- one extra valence electron results in n-type semiconductor
· p-doping- one less valence electron results in p-type semiconductor
· n and p junctions form transistors and are the basis of electronics
Molecular Solids


Nonmetals (including diatomics)


Low MP, nonconductive, can be very large polymers 
