Structures and Properties of Types of Substances

	Type
	Structural Units
	Forces between Units  (IMF)
	Properties
	Examples

	Molecular
	Nonpolar molecules
	Dispersion
	Low mp, bp; often a gas or liquid at 25oC, Nonconductors. Insoluble in water, soluble in organic solvents
	H2, CCl4
NOTE: 
ALL 

CxHy

	Molecular
	Polar

molecules
	Dispersion,Dipole, Hydrogen Bond
	Similar to nonpolar but generally higher mp and bp, more likely to be water soluble
	HCl, NH3

	Network covalent
	Atoms
	Covalent bond
	Hard, very high melting solids. Nonconductors. Insoluble in common solvents
	C, SiC, Si,  SiO2

	Ionic
	Ions
	Ionic bond
	High mp. Conductors in molten state or water solution. Often insoluble in organic solvents.
	NaCl, MgO, 

CaCO3

	Metallic
	Cations, mobile electrons
	Metallic bond
	Variable mp. Good conductors in solid. Insoluble in common solvents.
	Na, Fe


HINTS:

Molecular have the weakest IMF’s. Ionic are next: covalent networks have the greatest IMF’s.  Metallic are not easily predictable, and will generally not be used as examples for IMF’s. 

A good rule of thumb for MOLECULAR species is that  dispersion forces are the weakest, followed by dipole and then H bonded substances. Within each category i.e.nonpolar molecular, polar molecular, H-bonded molecular, the substance which is more polarizable ( larger dispersion force ) has the stronger the IMF ‘s.

Ionic compounds:  for ions approximately the same size, the higher the ionic charge, the stronger the ionic bond.  For ions with the same charge, the smaller the ions, the stronger the attractive forces.

Memorize the 4 most common covalent network solids: C, Si, SiC, SiO2
Increasing IMF’s   →→
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(dispersion→ dipole→ H-bonds)


(within each category, polarizability!)    











