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WATER 

Topic overview 

Sources and types of water (soft and hard water) – water pollution – uses of water – 

procedures for laboratory preparation of water (distilled and deionised water) 

 

Definition 

Water is referred to as a good solvent for many substances and hardly occurs in its pure 

form in nature.  

 

Natural water includes; 

i. Rain water 

ii. Spring water 

iii. Well water 

iv. River water 

v. Lake water 

vi. Sea water 

Rain water is regarded as the purest form of natural water because it is formed as a result 

of the condensation of water vapour in the atmosphere, i.e. a natural form of distilled water.  

Spring water contains a considerable amount of mineral salt but very little suspended 

impurities such as dust and bacteria. So, it is a good source of drinking water.  

 

TYPES OF WATER 

a. Soft water 

b. Hard water 
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Soft water is the type of water that lathers easily with soap. As a result, it does not waste 

soap. 

Hard water is the type of water that does not lather easily or form lather. Therefore, it 

wastes soap. 

PHYSICAL PROPERTIES OF SOAP 

I. It is colourless, and odourless  

II. Pure water has an insipid taste but it is tasteless.  

III. It changes anhydrous copper II tetraoxosulphate VI salt from white to blue.  

CuSO4 + 5H2O              CuSO4. 5H2O 

     White       Blue 

IV. It freezes at 0 0C 

V. It boils at 100 0C and at pressure of 760mmHg 

VI. The density of water is kg/cm3 at 4 0C 

VII. It is neutral to litmus paper 

 

CHEMICAL PROPERTIES OF WATER 

I. Reaction of water with metallic oxide. K, Na, Ca reacts with H2O to form alkali. 

Na2O + H2O  2NaOH 

K2O + H2O   2KOH 

CaO + H2O   Ca(OH)2 

II. Reaction with sodium  

Sodium metal reacts with water to give off hydrogen gas (H2) forming alkaline 

solution. 

2Na2  +  2H2O  2NaOH  +  H2 

Sodium metal Water  Sodium Hydroxide   Hydrogen 

III. Reaction with non-metals 

Chlorine gas reacts with water to form a mixture of two acids namely 

Hydrochloric acid and Oxochlorate I acid. 

Cl2(g) + H2O(l)   HCl(aq) + HOCl 

IV. Reaction of hot water with carbon. 

Carbon reacts with steam to form water gas (i.e. a mixture of hydrogen and 

carbon II oxide 

C(s) + H2O  CO(g) + H2 

            Water gas 
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V. Reaction of steam with silicon 

Silicon reacts with steam at WHITE HEAT to form silicon IV oxide and 

hydrogen. Si(s) + 2H2O  SiO2 + 2H2(g) 

VI. Reaction of water with some non-metallic oxide to give acids.  

CO2(g) + H2O   H2CO3 

2NO2 + H2O  HNO2  +  HNO3 

    Dioxonitrate II acid  Trioxonitrate V acid 

 

TESTS FOR PRESENCE OF WATER 

We test for water using anhydrous copper II tetraoxosulphate VI (CuSO4) and cobalt II 

chloride (CoCl2) 

I. Water turns white anhydrous copper II tetraoxosulphate VI to blue. 

CuSO4 + 5H2O   CuSO4. 5H2O 

white anhydrous salt   blue hydrated salt 

II. Water turns blue cobalt II chloride paper pink 

CoCl2 + 6H2O    CoCl. 6H2O 

anhydrous salt    pink hydrated salt 

WATER POLLUTION 

Water pollution occurs when some substances or materials which are harmful to living 

things are present or seen in high concentrations in the natural sources of water.  

Water pollution threatens aquatic life and makes our water bodies unsightly and foul-

smelling. 

 It also affects our health through the consumption of aquatic animals affected by 

contaminants. The main sources of water pollutants are as follows; 

1. Refuse and sewage system 

2. Industrial and agricultural wastes 

3. Crude oil spills 

REFUSE AND SEWAGE 

Many towns and villages are located on the shores of water bodies for ease in transportation 

and agricultural purposes. Unfortunately, some of these residents usually dispose refuse 

and domestic refuse into the water bodies. This is an unpleasant practice that render our 

water harmful for human use.  
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Furthermore, some homes have formed the habit of discharging sewages from their toilets 

and kitchen into river by either putting pipe channels or using the services of sewers. 

The water in sewage is mostly organic matter. It is broken down into simple substances by 

decomposers which are mainly bacteria. In the process, the bacteria use up the dissolved 

oxygen.  

It has been observed that too much sewage in a water body causes an increase in bacterial 

population. This reduces the level of oxygen in the water. If the oxygen level falls too much, 

the aquatic organisms start to die and eventually the water becomes clogged up and foul-

smelling. Water polluted by sewage contains numerous disease-causing organisms. 

INDUSTRIAL WASTE 

Many factories in developing countries pour in their industrial wastes into rivers, seas and 

ocean. These wastes include many toxic compounds such as acid, alkalis, cyanides, 

mercury compounds, organic solvents and phenols. Many of these are not biodegradable 

and are therefore harmful to both fish and humans who depend on these water sources for 

sustenance. Biodegradable wastes are broken down by natural processes of organisms in 

the water.  

THERNAL POLLUTION 

It has been noticed that some large industries such as crude oil refineries, steel mills, and 

breweries use water for cooling. Water nearby is usually pumped and used for the cooling. 

The resulting warm water is then emptied back into the lake or river. This consequently 

causes an increase in the temperature of the water resulting to the death of fishes and plants 

in the water.  

AGRICULTURAL WASTE 

In this case, substance such as fertilizers, herbicides and pesticides used in farms are 

washed down into water bodies by rain. An increased amount of these chemicals in water 

can pose great threat to both man and animals.  For example, a high concentration of 

trioxonitrate V in water constitute threat particularly to babies. Tetraoxosulphate VI acid 

(H2SO4) and trioxonitrate V acid fertilizers washed into rivers can cause a large growth of 

weed and algae. The growth may keep out the light and hinder photosynthesis. The process 

of photosynthesis keeps the level of dissolved oxygen high enough to sustain fish life. If 

the level of oxygen in the water falls, the fish will die. The level of oxygen present is often 

used as a measure of how polluted a river, sea or lake is. 

Oxygen content between 20 – 40% is insufficient to sustain fish life in the sea.  
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CRUDE OIL SPILLS 

The oil spillage from tanks and pipeline often lead to water and land pollution. The oil 

floats on water kills most of the marine life in affected areas. States in Nigeria like Rivers, 

Bayelsa, and other Niger Delta regions suffered from such bad incidence in years past. This 

made the federal government to declare them ‘disaster areas’. Moreover, the detergents 

employed in cleaning the oil leaks may themselves be part of the pollution. Cleaning oil 

spills is a very expensive process and if not well done, may cause more harm thereafter. 

The rehabilitation of the affected areas may take many years.  

 

CONTROL OF WATER POLLUTION 

The methods that could be used in controlling water pollution are as follows: 

1) Refuse should be burnt in an incinerator to prevent air pollution which might 

ultimately result to acid rain 

2) Sewage should be processed, treated and converted to useful fertilizers in sewage 

plants. 

3) Chemical wastes should be converted to harmless biodegradable substances before 

being dumped in the sea.  

4) Safety measures must be implemented to prevent crude oil spillage 

5) Strict legislations must be passed to control water pollution by individuals and 

industries.  

Moreover, the major preventive measures in controlling water pollution is education; 

creating awareness on the deadly consequences of polluting our water sources.  

 

USES OF WATER 

1. Biological 

Dissolved gases in water are of importance to plants and animals in water. For 

instance 

i. Dissolved oxygen is used for respiration 

ii. Carbon II Oxide dissolves calcium and magnesium salts in water making it 

possible for aquatic organisms with shells to make use of the salts in the 

formation of their shells.  

iii. Nitrogen dissolved in water is converted into trioxonitrate V acid (HNO3) 

which is used in the formation of proteins in plants.  
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ECONOMIC IMPORTANCE OF WATER 

a. Domestic uses 

Water sustains life. At home, it is drank, used for cooking food, washing dishes, 

flushing the toilet and for general cleaning. Water is a useful lubricant for domestic 

applications.  

b. Industrial uses 

Water is used as a solvent in chemical industries for running steam engines, and to 

generate electricity. Distilled water is perfect for manufacturing batteries, for 

bleaching, in brewing and food processing.  

c. Agricultural use 

It is used for irrigation and for farming during the dry season. 

 

PROCEDURES FOR LABORATORY PREPARATION OF WATER 

 

A laboratory set-up for preparing water 
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The above set-up is definitely the oldest method of preparing distilled water in the 

laboratory done using the Liebig condenser. In this method, impure / salt water is first 

placed in a distillation flask which is connected to the Liebig condenser as shown in the 

above figure. This is further connected to a receiving flask.  

The distillation flask is then heated until the water within starts boiling and evaporates to 

travel to the Liebig condenser, where the vapor is cooled back to water. This cooled 

water then settles into the receiving flask.  

The water in the receiving flask is the purified water, i.e. free of salt ions, contaminants 

and particles. This is a very simple process one can always repeat as much as possible. 

 


