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PURE SUBSTANCE 

Pure substances are those substances that are made up of only one kind of particles. More 

precisely, they are composed of only one type of atoms or molecules. 

There are two types of pure substances:- 

 

 

Elements : An element is defined as a pure substance made up of only one kind of atoms that 

cannot be converted into anything simpler than itself by any physical or chemical process. 

Atoms- Materials are made up of very small particles or units. The smallest unit of which an 

object is made of is known as an atom. Atoms are also the smallest unit of matter that exhibit the 

characteristic properties of an element. As such, the atom is the fundamental building block for 

chemistry. 



Example: Hydrogen (H), Oxygen (O), Magnesium (Mg). 

 

Molecule 

A molecule can be defined as the combinations of two or more atoms which are held together by 

chemical bonds. So, while an atom is its own separate entity, a molecule is what you get when 

those atoms bond together. These might be the same elements, such as two oxygen atoms bonded 

together (O2), or it might be different atoms bonded together like water (H2O). If three oxygen 

atoms bond together, you get the molecule ozone (O3). 

Example: O2, HCl 

Pure substances comprising up of one type of atom are called elements.  Iron, gold, silver, 

hydrogen, copper are all elements. 

Elements Atoms 

An element is the simplest form of a substance. 

Generally, it cannot be simplified or broken down 

further into smaller particles. 

An atom is the part of an element. 



A particular element is composed of only one type of 

atom. 

Atoms are further composed of subatomic 

particles called electrons, protons and neutrons. 

Elements can combine with each other to form 

molecules via chemical reaction. 

Atoms can also combine to form molecules but 

if all bound atoms are of similar type elements 

are formed. 

Elements are bigger and heavier. Atoms are very tiny particles, and they cannot 

be seen through a microscope. 

 

Pure substances are substances that are made up of only one kind of particle and have a fixed or 

constant structure. 

Pure substances are further classified as elements and compounds. 

Characteristics and Properties Of Pure Substances 

• Pure substances are mostly homogeneous in nature containing only one type of atom or 

molecule. 

• These substances mainly have a constant or uniform composition throughout. 

• The substances have fixed boiling and melting points. 

• A pure substance usually participates in a chemical reaction to form predictable products. 

Examples of Pure Substances 

All elements are mostly pure substances. A few of them include gold, copper, oxygen, chlorine, 

diamond, etc. Compounds such as water, salt or crystals, baking soda amongst others are also 

grouped as pure substances. 

The difference between elements and compounds are given below. 

Parameters Elements Compounds 

Definition 

Elements are pure substances 

that are made from only one 

type of atom. 

Compounds are substances that are 

composed of two or more than two 

different types of elements that are bonded 

by some kind of bonding. 
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Total numbers 

Around 94 elements are 

found naturally on the Earth 

and there are 118 elements 

found. 

There is no fixed number of compounds. 

The number of compounds is endless or 

infinite. 

Classification 

Elements are classified into 

metals, nonmetals, and 

metalloids. 

The compounds are classified on the basis 

of their bonding such as covalent 

compounds, ionic compounds, etc. 

Representation 
Elements are represented by 

chemical symbols. 

Compounds are represented by their 

chemical formula. 

Ability to 

breakdown 

Any chemical reaction is not 

able to break down elements. 

They can be broken down into elements or 

they form new compounds with the help of 

some chemical reactions. 

Examples 
Sodium (Na), iron (Fe), 

copper (Cu), silver (Ag), etc. 

Sodium chloride (NaCl), water (H2O), 

calcium chloride (CaCl2), etc. 

 

Element 

Element is a chemical material, which contains a single type of atom. The particles have the 

same atomic number in the periodic table. Chemical elements are classified into three types, 

which are metals, non-metals, and metalloids. 

Compound 

A compound is a chemical material consisting of more than one type of atom. Generally, more 

than one different kind of element forms a compound. The elements are connected with covalent 

or ionic bonds in the compounds. Two distinct elements form a bond between their atoms, and 

they are combined into a chemical compound. 

 

For example, we are taking NaCl. Sodium (Na) and chloride (Cl) come together and form an 

ionic bond. By that bond, they are combined and form sodium chloride (NaCl). Pure chemical 

compounds do not exist in the real world. Every chemical compound has a unique structure with 

a fixed atom ratio. 



 

 

A compound is a substance created by when two or more chemical elements are bound together. 

There are so many examples of a compound that are used on regular basis including sodium 

chloride (NaCl, a common salt use at every place). 

Mixture 

A mixture is a substance composed of two or more matter that can be separated with the help of 

physical methods. There are some examples of the mixtures that are present around you like a 

solution of water and salt, sugar and water, different gases, air in the atmosphere and many more. 

Below are some other examples of a mixture. 

 

Examples of Common Mixtures are as Follows: 

1. Seawater - It is a mixture of various salts and mixture. 

2. Dry Air – It is a type of much different type of gases like nitrogen, oxygen, carbon 

dioxide, argon, neon, and other tiny traces gases. (Air generally contains water vapour as 

a part of mixture). 

 

Types of Mixtures 

• Homogeneous 



• Heterogeneous 

 

Homogeneous Mixture 

Homogeneous Mixtures are those that have the same composition throughout the mixture. For 

instance - a mixture of salt and water, sugar and water, lemonade, soda water etc. The example 

of salt and water is a classic example because there is no differentiating between the mixture of 

salt and water. The light of passed through the mixture of salt and water is not seen. This kind of 

mixture has a uniform composition that does not separate readily. The properties of every part of 

the homogeneous mixture are the same. 

 

Heterogeneous Mixture 

Heterogeneous mixtures are those where there is a lack of uniform composition. A mixture of 

soil and sand, oil and water, sulphur and iron filings and many more are the examples of 

heterogeneous mixtures. In this, the boundaries of the constituent particles can be identified 

easily because it has two or more distinct phases. It is rarely possible to separate the particles 

from each other. Sometimes some mixtures appear as heterogeneous at a normal scale become 

more homogeneous on a large scale. For instance- Sand is a heterogeneous mixture if you 

examine it in the palm of your hand and seems homogeneous if you have a view of an entire 

beach 

 

Difference Between Compound and Mixture 

 

Basis  Compound  Mixture  

Definition  

A compound is the substances that are 

formed by combining two are more chemical 

elements. 

 

A mixture is a substance 

created from two or more 

matter that can be separate 

with the help of physical 

methods. 

 

Nature  
Compound substances are always 

homogeneous in nature. 
 

Nature of Mixture substances 

can either be homogeneous 

or heterogeneous. 

 



Examples  

Water (H2O), Sodium Chloride (NaCl), 

Sodium Bicarbonate (NaHCO3), salt, sugar, 

and baking soda are some of the examples of 

compound substance. 

 

A mixture of oil and water, 

sand and soil, sulphur and 

iron filings, smoke and fog 

(smog) etc are some 

examples. 

 

Types 

Compounds are of three types i.e. covalent 

compounds, a metallic compound, and ionic 

compounds. Moreover, compounds can also 

be classified as organic or inorganic 

compounds based on the presence of the 

carbon atom. 

There are two main types of 

mixture i.e. homogeneous and 

heterogeneous. 

 

 Homogeneous Mixture Heterogeneous  Mixture 



. 

 

 

Characteristics of Mixtures 

The constituents of a mixture are not present in a fixed ratio. The various characteristics of 

mixtures are discussed below. 

1. 

A homogenous mixture is that mixture in which the 

components mix with each other and its composition is 

uniform throughout the solution. 

A heterogeneous mixture is that mixture in which the 

composition is not uniform throughout and different 

components are observed. 

2. 
Components of homogeneous mixture cannot be seen 

through naked eyes. 

Components of heterogeneous mixtures can be seen 

through naked eyes. 

3. 
In this mixture the component sizes are atomic/molecular 

level. 
Here, in this mixture, the size of particles are large. 

4. 
Components of homogeneous mixture cannot be separated 

easily. 

Components of heterogeneous mixture can be separated 

easily. 

5. 
The constituent particles in a homogeneous mixture possess 

the same physical properties. 

The constituent particles in heterogeneous mixture 

possess different physical properties. 

6. Example: salt solution, sugar solution, air, etc. 
Example: mixture of salt and sugar, grains and pulses 

along with some dirt particles (often stone pieces) etc. 



• There is no chemical force acting between the two or more substances that are mixed, but 

they still exist together. 

• They can either be heterogeneous or homogeneous in nature. 

• The proportions of the substances vary in an indefinite manner. 

• The properties of the mixture depend upon the individual components. 

• The constituents of the mixture can be separated by physical methods. 

• The boiling point and the melting point of the mixture depends upon the characteristic of 

the constituents. 

• During the formation of a mixture, there is no change in energy. 

• All the states of matter (solid, liquid, gases) can combine to form mixtures. 

It can be concluded that almost everything in our vicinity is nothing but a mixture. For example, 

the food we eat is a mixture of ingredients, the atmospheric air we breathe is a combination of 

gases and the fuel we use in locomotives is a heterogeneous mixture. 

Pure compounds like water have fixed melting and boiling points. Liquids start boiling at a 

certain temperature. This is called their Boiling Point. 

Similarly, the temperature at which a solid starts melting, for example, the temperature at which 

ice starts melting, for example, the temperature at which ice starts melting is known as melting 

point of ice. 

When salt or sugar is mixed in it, the boiling point of water increases and the melting point 

decreases. 

Reasons for separating Constituents of a mixture. 

1. To remove any harmful or undesirable constituent. 

2. To obtain a pure sample of a substance. 

3. To obtain useful constituent from a mixture. 

Methods of Separating constituents of a mixture:- 

Methods Of Separating Mixtures 

Some of the common methods of separating substances or mixtures are: 

• Handpicking 

• Threshing 

• Winnowing 

• Sieving 

• Evaporation 

• Distillation 

• Filtration or Sedimentation 

• Separating Funnel 

• Magnetic Separation 

Let us discuss them in detail below. 
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Handpicking 

 

This method involves simply picking out all the unwanted substances by hand and separating 

them from useful ones. The separated substances may be an impurity that has to be thrown away 

or maybe that both the separated substances are useful. For example – if you separate black 

grapes from green ones from a mixture of the two 

Threshing 



 

 

 

This method is mostly done during the harvesting of crops. Normally, the stalks of the wheat are 

dried once it is harvested. The grain is then separated from the stalks and grounded into the floor 

by beating the dry stalks to shake off the dried grains. 

Winnowing 

 

When the grains are collected from the process of threshing, it needs to be cleared out of husks 

and chaffs before it is turned into flour. Normally the separation of the mixture is carried out 



with the help of wind or blowing air. The husk and chaff are blown away by the strong wind 

when the farmers drop the mixture from a certain height to the ground. The heavier grains are 

collected at one place. 

Sieving 

 

It is done to separate mixtures that contain substances mostly of different sizes. The mixture is 

passed through the pores of the sieve. All the smaller substances pass through easily while the 

bigger components of the mixture are retained. 

Separating soluble solids from Liquids:- 

1.Evaporation 

The changing of a liquid into vapours (or gas) is called evaporation. Evaporation is used to 

obtain a solid substance that has dissolved in water ( or any other liquid). The dissolved 

substance is left as a solid residue when all the water (or liquid) has evaporated. The use of 

process of evaporation for separating a mixture is based on the fact that liquids vaporize easily 

whereas solids do not vaporize easily. 



 

 

 

The changing of a liquid into vapours or gas is called evaporation. Evaporation is used to obtain 

a solid substance that has dissolved in water or any other liquid. 

we have a mixture of common salt and water, then we cannot separate salt from water by 

filtration. This is because common salt is completely dissolve in water and not insoluble in it. We 

can recover common salt from salt water mixture by the process of evaporation. 

The solution of common salt and water is taken in a porcelain dish and heated gently by using a 

burner. The water present in salt solution will form water vapours and escape into atmosphere. 

When all the water present in the solution of common salt and water gets evaporated, then 

common salt is left behind in porcelain dish as a white solid. 

The process of evaporation is used on a large scale to obtain common salt from seawater. Sea 

water is trapped in shallow lakes and allowed to stand there. The heat of Sun gradually 

evaporates water in the shallow lakes and and common salt is left behind as a solid. Sea water 

contains many salt dissolved in it.  When sea water is evaporated we get a mixture of salt. 

Common salt is obtained from this mixture of salt by further purification. 

Distillation 

When mixtures consist of two or more pure liquids than distillation is used. Here the components 

of a liquid mixture are vaporized, condensed and then isolated. The mixture is heated and the 

component which is volatile evaporates first. The vapour moves through a condenser and is 

collected in a liquid state. 
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Fractional Distillation 

Fractional distillation is often used to separate mixtures of liquids that have similar boiling 

points. It involves several vaporization-condensation steps (which takes place in a fractioning 

column). This process is also known as rectification. The apparatus required to perform 

a fractional distillation on a mixture is listed below. 

• Round-bottom flask or distilling flask 

• A source of heat, which can be a fire or a hot bath. 

• Receiving flask to collect the condensed vapors 

• Fractioning column 

• Thermometer to measure the temperature in the distilling flask 

• Condenser 

• Standard Glassware. 

When heated, the liquid mixture is converted into vapors that rise into the fractioning column. 

The vapors now cool and condense on the walls of the condenser. The hot vapors emanating 

from the distilling flask now heat the condensed vapor, creating new vapors. 

Many such vaporization-condensation cycles take place and the purity of the distillate improves 

with every cycle. An illustration depicting a fractional distillation setup is provided below. 

In order to recover both salt as well as water from salt water mixture the process of distillation is 

used. Distillation is the process of heating water to form water vapours or steam, and then 

cooling the hot water vapours to get back liquid water water. 

Filtration or Sedimentation 
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The most common method of separating a liquid from an insoluble solid is the filtration. Take, 

for example, the mixture of sand and water. Filtration is used here to remove solid particles from 

the liquid. Various filtering agents are normally used like filtering paper or other materials. 

Sedimentation is a process by which heavier impurities present in liquid normally water settle 

down at the bottom of the container containing the mixture. The process takes some amount of 

time. 

filter paper is round piece of special paper which has millions of tiny holes in it. The holes of 

filter paper are so small that they cannot be seen with naked eyes. The liquids can pass through 

tiny holes of paper but solid particles being large cannot pass through the tiny holes of the filter 

paper. The solid which remains on the filter paper is called residue. The liquid which passes 

through the filter paper is called filtrate. Before a filter paper can be used for the process of 

filtration it is folded properly to make a hollow cone. 

The process of removing insoluble solids from a liquid by using a filter paper is known 

as filtration. Filtration is used for separating insoluble substances from a liquid. The 

mixture of insoluble solid and liquid is poured into a filter paper cone fixed in a funnel by using 

a glass rod as a guide. The liquid passes through the filter paper and collect in the beaker kept 

below the funnel. The solid particles do not pass through the filter paper and remain behind on 

the filter paper. A mixture of insoluble solid in a liquid is separated into the solid and clear 

liquid. 

A mixture of chalk and water is separated by filtration. When the mixture of chalk and water 

is poured on the filter paper fixed in a funnel, then clear water passes through the filter paper and 

collects as filtrate. The chalk particles remain behind on filter paper as residue. 

Sedimentation 

It is defined as the separation process in which solids are separated from the liquid. All the solids 

settle down at the bottom of a beaker and on top, a clear layer of liquid is 

obtained. Sedimentation is a process by which heavier impurities present in liquid normally 
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water settle down at the bottom of the container containing the mixture. The process takes some 

amount of time. 

Example 

Water treatment plants use the method of sedimentation to filter out unwanted particles from 

unclean water. 

Decantation 

It is defined as the separation process in which two immiscible liquids are separated. This is done 

by pouring out the clear upper layer of liquid. Separation of a mixture of oil from water is an 

example of decantation. 

Example 

This process can also be used to separate two liquids that do not mix e.g., oil and water. When 

we leave the mixture of oil and water, two separate layers are formed, with water at the bottom 

and oil, being lighter, at the top. We can remove the oil layer from the top by pouring it into 

another vessel, which leaves us with the water layer at the bottom. 

Separating Insoluble Solids from Liquid:- 

Loading:- Loading is the process by which the mixture of liquids and liquids containing tiny 

impurities is separated by adding a chemical that sticks to the impurities and makes them 

heavier. This is used in sedimentation to speed up that process. The chemical that is used here is 

known as ‘Alum’. 

Loading is used mainly for those mixtures where impurity does not settle properly at the bottom 

or sometimes they do not settle at all. In loading, the impurities are lighter so alum is added 



which makes them heavier and then they settle at the bottom, and after they get settled the liquid 

is removed. E.g. suppose we have a sample in which there is a beaker containing muddy water in 

it. We need to separate the mud from the water present inside. Now we cannot wait for the entire 

mud to settle at the bottom quickly as it will not happen completely some particles will still be 

present. Hence alum will be added to it. Now when alum is added it gets adhered to the small 

mud particles and makes them heavier thus causing the entire mud to settle at the bottom and 

therefore we get clear water on top which now can be taken out. 

 

 

Centrifugation and churning process. We use many milk products; cream, butter, cheese etc.  

We have seen at home or in pictures, a pot full of milk being agitated with a plunger like device, 

usually a cylindrical stick to separate cream from milk. This process is carried out to separate 

cream from milk which later may be used for making butter or solid cream. This process of 

agitation of milk is termed as churning. 

The process of churning is not very efficient as it takes a lot of time and labour. So, for larger 

quantities, the process of centrifugation is carried out. In churning, the plunger is rotated and the 



container containing the mixture remains constant, whereas in a centrifuge, the container is made 

to rotate, such that centrifugal force directly acts on the components. 

Centrifugation:- 

Centrifugation is the process that uses centrifugal force for the separation of two liquids in a 

mixture. In this process, the denser component of the mixture migrates away from the axis and 

the lighter component migrates towards the axis. Let us understand this process with the example 

of milk, as the tubes containing the milk are rotated, the heavier milk is pulled outward against 

the wall, whereas, the lighter cream is collected in the middle. Both the components are then 

collected separately. 

 

SEPARATION OF IMMISCIBLE LIUIDS:- 



Separating funnel is used mainly to segregate two immiscible liquids. The mechanism involves 

taking advantage of the unequal density of the particles in the mixture. 

Method or process 

Once the liquids are taken in the funnel, we can see the formation of two layers. The denser 

liquid sinks to the bottom and the other liquid is on the top. A conical flask is placed at the 

bottom to collect the denser liquid. The valve allows you to control when and how of the liquid 

is let through down to the conical flask. 

Example 

Oil and water are two immiscible liquids that can be separated using the separating funnel. 

Two immiscible liquids, oil and water, can be separated by using Separating Funnel. The mixture 

of oil and water forms two separate layers because they are completely insoluble in each other. 

Oil forms the upper layer while water forms lower. In separating funnel they are kept for resting, 

when two layers become stable by using separating funnel they are filtered one by one. The 

process involves using the mixtures of unequal particle density. The mechanism involves taking 

advantage of the unequal density of the particles in the mixture. Because water is denser than oil, 

it can be separated by means of the funnel and left in the funnel with an oil layer. 

 

 

Separating Funnel 

Separating funnel is used mainly to segregate two immiscible liquids. The mechanism involves 

taking advantage of the unequal density of the particles in the mixture. Oil and water can be 

easily separated using this technique. 



Magnetic Separation 

When one substance in the mixture has some magnetic properties then this method is quite 

useful. Strong magnets are commonly used to separate magnetic elements. 
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