
Unique Properties of Water 
Water’s unique properties allow life to exist 

on Earth. 
Biology 2.2 



Life depends on hydrogen bonds in water.
How do fish survive a cold winter if their pond freezes? 

- Water expands when it freezes. Water is less dense as a solid (ice) than as 

a liquid. 

- Ice floats on water’s surface, acts as insulator, allows water below to 

remain liquid. 

- Due to structure of water molecule 



Hydrogen Bonds 

-Water is polar molecule- region with a slight positive charge and a region with a 

slight negative charge. 

- due to unequal pull of electrons (electronegativity) between elements in 

molecule. 

-Oppositely charged ends of polar molecules interact to form hydrogen bonds. 

- Hydrogen bond:   an attraction between a slightly positive hydrogen atom and 

a slightly negative atom. (often Oxygen, Nitrogen) 



Properties of Hydrogen Bonds 

-Hydrogen bonds relatively strong in water molecules. (individually quite weak) 

-Takes large amounts of energy to overcome attractions among water 

molecules. 

- Water = liquid at temperatures that support most life on Earth because of 

hydrogen bonds. 

High Specific Heat: the amount of heat one gram of a substance must absorb 

or lose to change its temperature by one degree Celsius.



High Specific Heat

Why might this be important in biology?

- cells - process of  producing chemical energy for organisms produces 

large amounts of heat → water absorbs heat (regulating temp.) 

- Allows organisms to survive changes in external temperature without 

major internal changes.  



Cohesion 

Cohesion: the attraction among molecules of a substance. 

- Water molecules stick to each other. (ex. beads after car wash)

- Surface tension 



Adhesion 

Adhesion: the attraction among molecules of different substances. 

- water molecules stick to other things 

Why is this important in biology? 

- allows plants to transport water from roots to leaves against gravity. 



Universal Solvent-
Compounds Dissolve in Water 

Solution: a mixture of substances that’s the same throughout (homogenous 

mixture) 

- solvent: substance present in greater amount, dissolves another 

substance. 

- solute: substance that dissolves another substance. 

- concentration: how much solute in solvent 

Ex. Blood (plasma) 95% H₂O) (solvent H₂O; all things dissolved =solute) 



“Like dissolves Like”

Polar molecules dissolve in H₂O because of attraction of H₂O molecules and solute 

molecules 

(Remember ionic compounds are also soluble in water) 

Non-polar molecules don’t dissolve in water; nonpolar dissolves in nonpolar solvents 

ex. Fats, oils



Some Compounds Form Acids & Bases 

Acid: is a compound that releases a proton – hydrogen ion (H⁺) – when it 

dissolves in water. 

Base: compounds that remove H⁺ ions from solu)on. 

A solu)ons acidity (H⁺ content) measured by pH scale 



Biological pH applications 

pH must be tightly controlled by organisms 

ex. Humans neutral -7 

- Azalea plant pH 4.5 

- Picrophilus pH 0.7 

Buffers: can bind to H⁺ ions when H⁺ concentration too high

can release H⁺ when concentrations too low. 


