Summary of Bonding
	
	Elements
	Compounds
	Intermolecular Forces
	Properties

	Metallic
	Positive ions in an electron sea

Non-directional bonds.


	NA
	No distinct molecules, but increased delocalization of electrons results in stronger metallic bonds.
	Hard but malleable, conductive in the solid state. Generally high m.p and b.p.


	Ionic
	NA
	Crystal lattice forms from electrostatic attractions between atoms that have lost electron atoms that have gained electrons.
Non-directional bonds
	Electrostatic attractions between atoms. However, ionic compounds are not usually considered “molecules” and therefore don’t experience intermolecular forces
	Hard, brittle, high melting points, do not conduct electricity unless in molten state or dissolved in water. Generally soluble in water
Ex: NaCl, CuSO4

	Network
	Strong directional bonds, results in large structure
	Strong directional bonds, results in large structure
	No distinct molecules.
	Very hard, high melting and boiling point.
Ex: Sulfur, Diamond, Glass, Ceramics

	Molecular
	Directional bonds resulting in molecule with definite shapes
	Directional bonds resulting in molecules with definite shapes
	Molecular elements are non-polar

Molecular compounds can be non-polar or polar depending on electronegativity differences and symmetry 

	
	
	
	Polar
	Dipole-Dipole or H-Bonds if H is bonded to O, N, F 

Results from permanent dipole
	Lower b.p. and m.p. than above kinds of molecules but higher than non-polar molecules.  Soluble in polar solvents.  

Hydrogen bonding increases b.p. and m.p

Ex: H2O, CH3OH, NH3

	
	
	
	Non-polar
	Dispersion or Van der Waals

(very weak) from an induced or temporary dipole
	Low boiling and melting points, gases, liquids or soft solids at room temperature.  Not soluble in polar solvents unless they can H-bond with water.

Increasing mass and surface area of molecules increases 
strengths of dispersion forces

Ex: Oils, waxes, Cl2, H2, CO2





















































