
Unit 4 Chemical Attractions

Lesson 1 The Properties of 
Materials



Exploring Liquids 



Exploring Liquids
Measurements of Liquids
• Density & Compression – liquids denser 

than gas, and basically are not 
compressible. It is possible to compress 
liquids, but it would take an enormous 
amount of pressure. 

• Fluidity – the ability to flow. Liquid are 
less fluid than gases and more fluid than 
solids.



Exploring Liquids
Viscosity – a measure of the resistance 

of a liquid to flow. The stronger the 
intermolecular forces the higher the 
viscosity. 

A liquid flows by sliding molecules over 
one another.



Exploring Liquids
Viscosity –
When temperatures change what happens to 

the viscosity of the oil in your car? 
Viscosity decreases when temperature 

increases like butter in a fry pan. The added 
energy makes it easier for the molecules to 
overcome the intermolecular forces that 
keep the molecules from flowing.



Exploring Liquids
Viscosity –
Why are there different blends or weights of 

motor oil?
Because of the different temperatures in 

summer and winter. Winter oils flows 
at low temps, and summer oil is more 
viscous so it will keep it’s viscosity on 
hot days or long trips. 



Exploring Liquids



What is Surface tension?
• Bulk molecules (those in the liquid) are 

equally attracted to their neighbors. 
• Surface molecules are only attracted inward 

towards the bulk molecules.



• Therefore, surface molecules are packed more 
closely than bulk molecules. This causes the 
liquid to behave as if it had a “skin”.  

• Book definition - Surface tension is the amount 
of energy required to increase the surface area of 
a liquid by a unit amount.



• Definition uneven distribution of forces of 
attraction by the bulk of the liquid which causes 
tension on the surface layer as molecules try to 
minimize surface area. This creates a “skin or 
film.”



• Stronger intermolecular forces cause higher 
surface tension.  

• • Water has a high surface tension (H-
bonding)

• • Hg(l) has an even higher surface 
tension (there are very strong metallic 
bonds between Hg atoms). 



Water has a high surface because it’s molecules 
can form multiple hydrogen bonds.





Surface tension
What do soaps and detergents do to the 

surface tension?

Soaps and detergents decrease the 
surface tension of water by disrupting 
the hydrogen bonds.



• 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 in water – 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



Capillary Action –
Cohesive and adhesive forces are at play:

• Cohesive forces are intermolecular forces 
that bind molecules to one another.

• Adhesive forces are intermolecular forces 
that bind molecules to a surface.



The meniscus is the shape 
of the liquid surface.  
• If adhesive forces are 
greater than cohesive 
forces, the liquid surface 
is attracted to its container 
more than the bulk 
molecules.  
Therefore, the meniscus is 
U-shaped (e.g., water in 
glass).



If cohesive forces are greater than adhesive 
forces, the meniscus is curved downwards 
(e.g., Hg(l) in glass)



Capillary action is the rise of liquids up 
very narrow tubes.
• The liquid climbs until adhesive and 
cohesive forces are balanced by gravity. 
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