4.4 Intermolecular forces
(p173 to p180)
· Understand how intermolecular forces arise
· Understand how physical properties of covalent molecular substances depend on the intermolecular forces
· Predict relative boiling points of substances

Understandings:
· Intermolecular forces-London dispersion forces, dipole dipole forces and hydrogen bonding
· Definition:Intermolecular forces-Forces that attract one molecule to another molecule(forces within a molecule)
· Definition:Intramolecular forces:-Forces within a molecule
· Non-polar molecules=London dispersion forces
· Polar molecules=Dipole dipole forces/attraction
· Polar molecules in which H is bonded to O, N or F=Hydrogen bonding
· The relative strengths of these interactions 
· London dispersion forces<dipole-dipole forces<hydrogen bonding
· Definition-dipole: The separation of the two electrical charges creates a dipole: two equal and opposite charges separated by a small fixed distance
· London Dispersion forces are the result of a temporary, instantaneous, momentary dipole inducing a dipole in a nearby particle and the resulting attraction between the two temporary dipoles(relatively weak and boiling points are low)
· As the electron number increases, the dispersion force is stronger
· These type of intermolecular force exists between all molecules
· The more tightly packed molecules are, the stronger the dispersion forces
· Dipole-dipole forces-Most common intermolecular force[image: ]
· It occurs between all polar molecules, which have permanent dipoles
· These forces are stronger than London dispersion forces
· Higher melting and boiling points than non polar substances of comparable molecular mass due to greater bond polarity[image: ]
· Hydrogen Bonding 
· When a molecule contains hydrogen covalently bonded to a very electronegative atom, these molecules are attracted to each other by a particularly strong type of intermolecular force called a hydrogen bond
· A hydrogen atom must be attached directly to a fluorine, oxygen or nitrogen
· Resulting in the electron pair being pulled away from the hydrogen
· Strongest form of intermolecular attraction
· The boiling points of substances that contain them to be significantly higher than  what would be predicted from their molar mass
[image: ]

Applications 
· Deduction of the types of intermolecular force present in substances based on their structure and chemical formula
· Explanation of the physical properties of covalent compounds 
· Volatility: The stronger the intermolecular force, the lower the volatility
· Covalent substances generally have lower melting and boiling points than ionic compounds-The forces to be overcome to separate the molecules are relatively weak intermolecular forces, which are significantly easier to break than the electrostatic attractions in the ionic lattice
· Electrical conductivity:Generally not good electrical conductors, unless they are able to ionize in solution. Covalent compounds do not contain ions, and so are not able to conduct electricity in the solid or liquid state
· Solubility: Polar substances are more soluble in water and less soluble in non-polar solvents. The solubility of polar compounds is reduced in larger molecules where the polar bond is only a small part of the total structure
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