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Understandings: 

1. Explain what intermolecular force is and state the three different forces.  

- So far, we have looked at the intramolecular forces. What about intermolecular forces?  

Intermolecular forces determine the volatility, solubility and conductivity. This depends then 

on the polarity and the size.  

London (dispersion) forces – This is the weakest force that is fundamental to all molecules. 

However, when stronger bonds appear on the same molecule, this force does not play a role. 

But we can find this force in all the diatomic molecules such as Cl2, O2, N2, etc. The atoms 

share electrons equally since electronegativity is the same, hence no partial charge is present. 

However, electrons do not move in nice circles. They move in probability cloud so at an 

instantaneous moment, all the electrons can be on one side of the molecule.  

So at that instantaneous moment, there will be charges that will attract to each other. These 

are however very easy to break. 

The larger the molecule, the higher probability of instantaneous charge, hence a higher 

boiling point.  

 

 

 

 

 

 

 

Dipole-dipole force – This occurs between dipole molecules, such as HCl.  
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Hydrogen bonding – This occur between a hydrogen and a very electronegative atom, which 

are N, O and F. The hydrogen will essentially have only a proton left which will strongly 

attract the negative ends since it isn’t shielded by electrons in between. 

Extra notes 

- Van Der Waal’s force is a larger classification that includes both London and dipole-dipole. 

So Van Der Waal’s force ≠ London force. 

2. State the strengths in order.  

- London (dispersion) forces < dipole-dipole forces < hydrogen bonds. 

Applications and skills: 

1. Deduce intermolecular forces from a formula.  

- This is quite easy. Once you have determined the 3D structure using VSEPR theory, you will 

know if it is non-polar, or polar. This will determine how they interact with each other.  

2. Be able to explain the physical properties of covalent compounds (volatility, electrical 

conductivity and solubility) in terms of their structure and intermolecular forces. 

- Volatility is how easy a substance can evaporate. Boiling point happens due to the 

relationship between three conditions: kinetic energy, intermolecular force and pressure. If 

the kinetic energy is greater than the intermolecular force, it will start to boil. But then, if 

that pressure from the substance equals the atmospheric pressure, then it evaporates. So if 

the intermolecular force is really strong, it will take a lot of energy to break the bonds! Hence 

molecules with hydrogen bonds are likely to have high boiling points. Volatile substances 

have low intermolecular forces, but in principle, if temperature is really high, then basically 

all substances are volatile.  

Conductivity is the ability to transfer electricity. All molecules with charges can do that. Also, 

any molecules that have free/delocalized (mobile) electrons can conduct electricity. 

This depends whether molecules have the same intermolecular bond as the solvent. Like 

dissolves like. Oil is soluble in non-polar solvent, while salt is soluble in polar solvents.  

TOK: 

1. The nature of the hydrogen bond is the topic of much discussion and the current 

definition from the IUPAC gives six criteria which should be used as evidence for the 

occurrence of hydrogen bonding. How does a specialized vocabulary help and hinder the 

growth of knowledge? 


