Background notes for Water Essays.

1) A solid placed in a liquid may dissolve. If not, it may float or sink. In some cases an intermediate situation may arise whereby the solid becomes finely dispersed as particles throughout the liquid.. Collectively they form a colloid. Many protein and polysaccharide molecules form colloids. Their most important feature is surface area of contact between the particles and the liquid cytoplasm is a colloid, made up largely of protein molecules dispersed in water. Cytoplasm is an example of  a hydrophilic colloid. Here the particles attract water molecules around the, and it is this which prevents them aggregating into large particles which could settle out.
2) At temperatures of  O oc and below, water forms the crystalline substance ice. The arrangement of the water molecules in ice makes it less dense than liquid water. As a result, ice will form at the surface of a body of water such as a pond or lake. This insulates the water beneath and thus prevents the whole of the body of water freezing solid. Living organisms can therefore survive beneath the ice providing there is sufficient food and oxygen available. Water has its maximum density at 4 oC

3) Hydrolysis- Water is used to hydrolyse many substances e.g. proteins to amino acids, fasts to fatty acids and glycerol and polysaccharides to monosaccharides.

4) Cohesion is the tendency of molecules of a substance to attract one another. Hydrogen bonding increases the cohesive forces between water molecules. One effect of these large cohesive forces in water is that the molecules are pulled towards each other so forming spherical drops rather than spreading out in a later. The inward pull of the water creates a skin like layer above the surface this is called surface tension. The cohesive forces between molecules account for the upward pull of water in xylem when evaporation occurs at the leaves. It is surface tension which allows insects like pond skaters to walk on.

5) Diffusion and osmosis- water is essential to the diffusion of materials across surfaces such  as the lungs or alimentary canal.

6) There is a natural tendency for water molecules to dissociate into ions

H20 >>>>> H+                +         OH-

Water>>>>hydrogen ion     hydroxyl ion

Apart from dissociating itself, water readily causes the dissociation of other substances. This makes it an excellent solvent.

7) Structure of the water molecule- the water molecule is made up of two atoms of hydrogen and one of oxygen

8) Water readily dissolves in substances and therefore is used for:

A)Transport= blood plasma, tissue fluid and lymph are all predominantly water and are used to dissolve a wide range of substances which can then be easily transported

B) Removal of waste-Metabolic wastes like ammonia and urea are removed from the body in solution in water.
9) The cytoplasm of a cell is a complex cocktail of water soluble molecules, but some molecules, notably the phospholipids, are unable to dissolve totally in water. The partial attraction and partial repulsion of the phospholipids from water causes them to form interfaces or membranes , separating cytoplasm from the external  environment, and thus defining the cell.

10) Due to the hydrogen bonds, more energy is required to separate water molecules. It therefore requires more heat than expected to convert liquid water into vapour, thus evaporation of sweat is an effective means of cooling in mammals.
11) With its large cohesive forces water molecules lie close together. Water is therefore not easily compressed, making it a useful means of supporting organisms. Examples include: 

A) Hydrostatic skeleton- animals like the earthworm are supported by the pressure of the aqueous medium within them

B) Turgor pressure- herbaceous plants and the herbaceous parts of wood ones are supported by the osmotic influx of water into their cells.

12) Life arose in water and many organisms still live surrounded by it. Those that left water to colonize land nonetheless keep their cells bathed in it. Water is therefore the main constituent of all organisms- in jellyfish up to 98% and in most herbaceous plants 90%. Even mammals consist of around 65% water. The importance of water to organisms are many and there is only room here to list a few.

13) Medium for dispersal- water may be used to disperse the larval stages of some terrestrial organisms. In mosses and ferns it is the medium in which sperm are transferred. The build up of osmotic pressure helps to disperse the seeds of the squirting cucumber.

14) Temperature control- evaporation of water during sweating and panting is used to cool the body

15) Medium in which to live= water provides support to the organism which live within it. Very large organisms e.g. whales returned to water as their sheer size made movement on land difficult.

16) Photosynthetic substrate – water is a major raw material in photosynthesis.

‘ The distribution of the charges on a water molecule is unequal. The charge on the hydrogen atoms is slightly positive while that on the oxygen atom is negative. Molecules with unevenly distributed charges are said to be polar. Attraction of oppositely charged poles of water molecules causes them to group together. The attractive forces form hydrogen bonds. Although individual bonds are weak, they collectively form important forces which hold water molecules together. This makes water a much more stable substance than would otherwise be the case.

18) Medium for chemical reactions- All chemical reactions take place in an aqueous medium.

19) More heat is needed to raise the temperature of a given mass of water. Water is heated and cooled more slowly than expected- it in effect buffers sharp temperature changes.

20) Water is the most abundant liquid on earth and is essential to all living organisms. It is however no ordinary molecule it possesses some unusual properties as a result of the hydrogen bonds which readily form between its molecules. These properties make water an ideal constituent of living things.
