
The Properties of Water

see ch.3 of Modern Biology in class or
ch. 2.8 in ck-12 Biology (Advanced) online at 

http://www.ck12.org/book/CK-12-Biology-
Advanced-Concepts/section/2.8/

 - Cells contain mostly Water
 - All organisms are about 70% water
 - Water is liquid between 0º C and 100º C 
which is critical for life
intro video @ http://vimeo.com/7508571

Water
Water covers most 
of the surface of 
Earth

Properties of Water

 - water is a polar molecule because of its 
polar covalent bonds

 - hydrogen bonds form between water 
molecules

 - polarity and hydrogen bonding lead to 
many properties of water which make it 
essential for life on Earth

hydrogen 
bonding forms 
between 
partially 
positive 
hydrogens and 
partially 
negative 
oxygens



Properties of Water

Cohesion = attractive force between particles of 
the same kind

Caused by hydrogen bonding between water 
molecules

“Water sticks to itself”

water bridge https://www.youtube.com/watch?v=FhBn1ozht-E

Properties of Water
Adhesion = attractive force between particles of 

different substances
Caused by hydrogen bonding between water 

molecules and other polar molecules
“Water sticks to other stuff”

High Surface Tension
Cohesion causes water 

to have a surface 
which is difficult to 
break

Allows some insects 
and plants to sit on 
the surface of water

basilisk lizard https://www.youtube.com/watch?v=45yabrnryXk

Capillary Action
Adhesion of water molecules 

causes water to move 
upwards through narrow 
tubes against gravity

Allows plants to transport 
water from roots to leaves 
without using energy



 - Water has the 2nd highest specific heat 
capacity of all known substances
 - Specific heat = the amount of heat energy 
needed to raise the temp. 1 g of water by 1º C
 - water's specific heat capacity = 1 cal / g  ºC
 - calorie is amount of heat energy required to 
raise temp. of 1 g of water 1º C

High Specific Heat High Specific Heat
 - the temperature of liquid water rises and 

falls more slowly than that of most other 
liquids

- organisms are protected from rapid temp. 
changes and this helps them maintain 
normal temp.

 - heat of vaporization = amount of heat 
needed to change a substance into a gas
 - hydrogen bonds between water molecules 
require a large amount of heat to break
 

High Heat of Vaporization High Heat of Vaporization

- moderates Earth's surface temperature & 
permits organisms to exist here

- evaporative cooling = When animals 
sweat, evaporation of the sweat takes 
away body heat, thus cooling the animal

 - almost any polar substance can dissolve in 
water
 - water is the solvent inside cells
 - water facilitates chemical reactions within 
living organisms
 - solutes lower the freezing point of water 
allowing organisms to live in water at low 
temps

Water is a (near) Universal Solvent
Water’s partial 
charges attract 
ions and the 
partial charges 
on other polar 
molecules



 - Ions or polar molecules are attracted to 
water - they are hydrophilic

 - ex. sugar, salt, glass, anything that will 
dissolve in H2O

- nonpolar molecules are not attracted to 
water - they are hydrophobic

 - ex. oil, wax

What will water dissolve? What will water dissolve?
amphipathic molecules - have both polar / 
hydrophilic and nonpolar / hydrophobic parts
ex. soap and detergent

these products have adhesion with water 
molecules (polar) and fats and oils (nonpolar)

Density
Water is most dense as a liquid and solid water 

(ice) is less dense
Ice floats
When water freezes, ice stays on the surface of a 

body of water
So lakes, rivers, etc. don't freeze solid and 

organisms can survive

The Properties of Water -- Summary
polarity - water is a polar molecule w/ partially (+) and partially (-) ends; due to polar covalent bonds

hydrogen bonding - the H of one molecule attracts the O of another due to polarity

cohesion - water molecules stick together due to H bonding

adhesion - water molecules stick to other polar molecules due to H bonding

high surface tension - water has a surface which is difficult to break due to H bonding

capillary action - water tends to creep up narrow tubes due to adhesion/cohesion

high specific heat - liquid water changes temp. slower than most other substances due to H bonding 
(it takes more change in energy to change temp.)

high heat of vaporization - liquid water takes more energy to evaporate due to H bonding

universal solvent - water can dissolve almost any other polar substance due to polarity

density - ice is less dense & floats  due to H bonding


