
2.2 – WATER 

STRUCTURE OF WATER 

  Water is H2O 
  Made of two hydrogens and one oxygen 
  Hydrogens connected to the oxygen in a water molecule by covalent bond 

 
  Hydrogens have a positive charge, and oxygen has a negative charge 

  So water is polar (has a charge) 
 
  Hydrogens are connected to oxygens in different water molecules by hydrogen bonds (H-bonds) 
 
 

 
 
 
 
  Hydrophilic substances are attracted to water 

  Polar substances 
  Can dissolve in water 

  Hydrophobic substances are repelled by water 
  Non polar substances 
  Cannot dissolve in water 

 
  Water has several special properties: 

  Cohesion 

 Water holds onto itself due to H-bonds 

 This allows some organisms to “walk” on water 
  Adhesion 

 Water holds onto other (polar) substances due to its polarity 
  Together, adhesion and cohesion are both important in transpiration in plants (moving water 
       from roots to leaves) 



  Because of cohesion due to H-bonds, water has several important thermal properties: 

1. It takes a lot of energy to change the temperature of water 

 = High “specific heat” 

 This makes water a good habitat (it does not change temp a lot) 
2. Water makes a good coolant 

 When water evaporates, the hottest molecules leave first 

 So, sweating cools you down 
 

  Because of polarity, water has solvent properties: 

  It is attracted to other polar things and can dissolve them 

1. Blood is mostly water and can dissolve many things 
o Sugar, amino acids, minerals, oxygen, co2 are soluble 

2. Cytoplasm is mostly water 
o Enzymes (proteins) are mostly soluable 
o So, water is a good medium for metabolic reactions 

 

 

  Other special properties of water: 

  Water is transparent, so plants can do photosynthesis underwater 

  Ice floats, so aquatic life does not freeze in the winter (survives under the ice) 

 

 

 

TRANSPORT OF SUBSTANCES IN BLOOD 

  Blood is mostly made of water 

    Small and polar substances can dissolve in water 

    As the blood moves, anything dissolved in it moves too 

 

  Glucose, amino acids, oxygen, carbon dioxide, NaCl (salts) and minerals are soluble (small or polar) 

   Can dissolve in blood to be transported 

  Fats and cholesterol are insoluble 

  They are put in lipoprotein complexes to be transported in blood 

 

 

COMPARISON OF THE THERMAL PROPERTIES OF WATER AND METHANE 

Methane Water 

Non-polar Polar 

Low boiling point High boiling point 

Low melting point High melting point 

Easy to change temp Hard to change temp 
 


