
Intermolecular Forces 

Essential Question: How do the interactions between 

molecules play a role in a compound’s properties?
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London Dispersion Forces

➢ London Dispersion forces are present 
between all molecules, whether they are 
polar or nonpolar!

➢ Weak forces of attraction caused by the 
movement of electrons in all molecules

Gecko Video

https://youtu.be/YeSuQm7KfaE


Factors Affecting London Forces

➢ Molecular Mass: The higher the mass, 

the stronger the London forces.

➢ Molecular Shape: Larger atoms with 

high surface area have larger electron 

clouds, and stronger London Forces.

Simulation: Factors Affecting London dispersion Forces

https://learn.concord.org/resources/766/factors-affecting-london-dispersion-attractions


Dipole-Dipole Forces

➢Between polar molecules with permanent dipoles

➢Force increases as the:
○# of electrons increases
○Atomic mass increases
○Distance between atoms decreases

➢Greater force than London dispersion forces

Simulations: 

● Comparing Attractive Forces

● Comparing dipole-dipole to London dispersion Forces

http://upload.wikimedia.org/wikipedia/commons/5/59/Dipole-dipole-interaction-in-HCl-2D.png
http://concord.org/stem-resources/comparing-attractive-forces
http://concord.org/stem-resources/comparing-dipole-dipole-london-dispersion


Why ice is less dense than liquid water?

Simulation: Hydrogen Bonds

https://learn.concord.org/resources/769/hydrogen-bonds-a-special-type-of-attraction


Hydrogen Bonding

➢ A special case of dipole-dipole

interactions

➢ Extremely strong

➢ H is covalently bonded to N, O, or F

(High electronegativity atom bonds to 

small size H)



Why does water have a high boiling point and surface tension?



Hydrogen bonding is responsible for:

1. Protein 

stabilization 

and base-pair 

alignment in 

DNA.



Hydrogen Bond 



Hydrogen bonding is responsible for:

Hydrogen Bonds

Hydrogen Bonds 

responsible for 

folding of proteins

What happens when 

you heat proteins? 

(fry an egg?)



Why does water have a high boiling point and surface tension?



Water has a high surface because it’s molecules 

can form multiple hydrogen bonds.





Ion-Dipole Interactions

➢ Ion-dipole interactions 

are important in 

solutions of ions.

➢ The strength of these 

forces is what makes it 

possible for ionic

substances to dissolve 

in polar solvents.

Animation: How salt dissolves?

https://www.youtube.com/watch?v=CLHP4r0E7hg


IMF Summary
➢ London dispersion forces (weakest):

■ Between all molecules
■ Larger the molecule → greater the London forces

➢ Dipole-dipole interactions: 
■ Between polar molecules with permanent dipoles
■ Higher polarity→ stronger the dipole forces

➢ Hydrogen bonding: Occurs only in molecules where H is 
bonded to F, O, N

➢ Ion-dipole interaction (strongest): Ex – salt in water

Ion-dipole > Hydrogen > Dipole-dipole > London

Watch Professor Dave Video 

as your summary of IMF

https://www.youtube.com/watch?v=08kGgrqaZXA&feature=youtu.be
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Network Covalent Bonds

Atoms bonded through network of covalent bonds by sharing 

electrons (strongly packed one large molecule)

● Have very high melting points: 

e.g. Cgraphite, Cdiamond, SiO2, SiC

● Are non-conductors or semiconductors

Extra Information!



Extra Information!



So…..Why don’t oil and water mix?
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Simulation: Oil and Water
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Watch Video: Surfactant Chemistry

http://concord.org/stem-resources/oil-and-water
https://www.youtube.com/watch?v=nPIlDaAX4vE&feature=youtu.be&t=44


• Soaps are molecules with long hydrophobic tails 

(non polar) and hydrophilic heads (polar). 



These compounds belong to a class of chemicals known as 
surfactants, from surface active agents. The long 
hydrocarbon ends of the molecules are very nonpolar and 
do not form intermolecular bonds to water molecules. This 
end is hydrophobic (water fearing). On the other hand 
the ionic ends are very soluble in water and form rather 
strong ion-dipole intermolecular bonds with the very polar
water molecules.
To simplify, the molecules will be drawn schematically as:

where the jagged black line represents the nonpolar, 
hydrocarbon end of the molecule and the blue circle 
represents the charged, polar end of the molecule.



Hydrogen bonding – gray 

lines



If the surface of the water is distorted there is room for 
the surfactant molecules to get to the surface and out of 
the interior of the water. They are now in a lower energy 
environment and the interior structure of the water has 
more hydrogen bonding. This means that the water surface 
will be easier to distort and the surface tension is 
reduced.



A Bubble


