
Unit 4 Chemical Attractions

Lesson 1 The Properties of 
Materials



I. Forces of Attraction (13.2)

 Intramolecular forces? (forces within)
Covalent Bonds, Ionic Bonds, and 

metallic bonds
 Intermolecular Forces? (forces between) 

London dispersion forces, 
dipole-dipole forces, and 
hydrogen bonding



Intramolecular Force

Intermolecular Force



A. Dispersion forces or London forces

 Weak force that results from 
temporary shifts in the density of 
electrons in electron clouds. 

 Occur between non-polar 
molecules



A. Dispersion forces or London forces

 one part of molecule becomes 
temporarily (-) and repels 
electron in neighboring molecule 
so that end becomes (+)

 charge distribution is constantly 
shifting, but net effect is an 
overall force of attraction 
between molecules





A. Dispersion forces or London forces

 Forces greater with molecular size 
and molecular weight.



London dispersion forces depend on 
the shape of the molecule.

The greater the surface area available 
for contact, the greater the dispersion 
forces.

London dispersion forces between 
spherical molecules are smaller than 
those between more cylindrically 
shaped molecules.



Example:  n-pentane vs. neopentane.



B. Dipole-dipole forces

1. occurs between polar 
molecules

2. effective only over short 
distances, forces increase as 
distance decreases



3. forces increase with number of 
electrons, therefore, atomic mass 
increases force (directly related to 
number of electrons present)

4. greater force than dispersion forces





B. Dipole-dipole forces
In dipole-dipole interactions, when 

molecules are approximately the same in 
mass and size, the strengths of the 
intermolecular attractions increase with 
increasing polarity.



** Some generalizations:

When molecules have comparable molecular 
weight and shape, the dipole forces are 
about equal. Any differences are due to 
differences in strengths of the dipole-
dipole forces. The most polar molecules 
have the strongest attractions.



** Some generalizations:

When molecular weights are very different, 
dispersion forces have the greatest impact. 
The most massive molecules have the 
strongest interactions. 



How do Geckos defy gravity?

https://www.youtube.com/watch?v=YeSuQm7KfaE


C. Hydrogen Bonding

Complete the worksheet first, 
then we’ll continue



Boiling pts. With hydrogen  bonds



C. Hydrogen Bonding
•  Generally, boiling point increases with 

molecular mass......(see worksheet)
1. Hydrogen "bonding" occurs between a 

Hydrogen atom in a polar bond (H-F, H-O, 
or H-N) and an unshared electron pair on a 
nearby small electronegative atom or ion 
(usually F, O or N). 

2. a very strong type of dipole-dipole force 
(10 times stronger than London forces)



Hydrogen Bond 



Hydrogen bonds are a unique 
kind of dipole-dipole 
interaction. A bond with H and 
N, O, or F is quite polar.
+  +  + 
H-N H-O H-F
The small electron-poor 
hydrogen can approach an 
electronegative atom on a 
nearby molecule very closely, 
creating strong interactions.



• Notice that water 
molecules have both 
intermolecular forces 
(hydrogen bonds, 
dashed lines) and 
intramolecular forces 
(covalent bonds, solid 
lines). 

Hydrogen Bonding Versus 
Covalent Bonding in Water



Hydrogen bonding is responsible for:

1. Protein 
stabilization 
and base-pair 
alignment in 
DNA.



Hydrogen bonding is responsible for:

Hydrogen Bonds

Hydrogen Bonds 
responsible for folding 
of proteins

What happens when 
you heat proteins? (fry 
an egg?)



Hydrogen bonding is responsible for:

2. Why ice 
floats (less 
dense)



Ice Floats

Solutions: Basic Concepts

• The water molecules begin to form the open 
arrangement. 

• The arrangement 
results from hydrogen 
bonding and is the 
most stable structure 
for the molecules in or 
near the solid state. 



Hydrogen Bonds in Ice




	Unit 4 Chemical Attractions��Lesson 1 The Properties of Materials
	I. Forces of Attraction (13.2) 
	Slide Number 3
	A. Dispersion forces or London forces
	A. Dispersion forces or London forces
	Slide Number 6
	A. Dispersion forces or London forces
	Slide Number 8
	Slide Number 9
	B. Dipole-dipole forces
	Slide Number 11
	Slide Number 12
	B. Dipole-dipole forces
	Slide Number 14
	Slide Number 15
	Slide Number 16
	C. Hydrogen Bonding
	Boiling pts. With hydrogen  bonds
	C. Hydrogen Bonding
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Hydrogen bonding is responsible for: 
	Hydrogen bonding is responsible for: 
	Hydrogen bonding is responsible for: 
	Slide Number 26
	Hydrogen Bonds in Ice
	Slide Number 28

