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Unit 1     ITS ALL ABOUT MATTER 

Matter is anything that has mass and occupies space. Mass refers to the amount of matter present in a sample. 
Different forms of energy, such as heat, light, and electricity, are not considered to be matter. Nearly all changes that 
matter undergoes involve the release or absorption of energy.  

Physical states of matter 

There are four natural states of matter: Solids, liquids, gases and plasma. The fifth state is the man-made Bose-
Einstein condensates.  

In three physical states: Gas also known as vapour, liquid and solid.  

Gas has no fixed volume or shape. It takes the volume and shape of its container i.e., it can be compressed to fit a small 
container and it expands to fill a large one. It assumes the shape of the portion of the container that it occupies.  

Solid has both fixed volume and fixed shape. Neither liquids nor solids are compressible to any appreciable extent. For 
example, iron, wood, sugar and ice are solids; water, milk, oil and alcohol are liquids; and oxygen, carbon dioxide and 
nitrogen are gases.  

Plasma 

Plasma is not a common state of matter here on Earth, but it may be the most common state of matter in the 
universe, according to the Jefferson Laboratory. Stars are essentially superheated balls of plasma.  Plasma consists of 
highly charged particles with extremely high kinetic energy. The noble gases (helium, neon, argon, krypton, xenon and 
radon) are often used to make glowing signs by using electricity to ionize them to the plasma state.  

Bose-Einstein condensate 

The Bose-Einstein condensate (BEC) was created by scientists in 1995. Using a combination of lasers and 
magnets, Eric Cornell and Carl Weiman, scientists at the Joint Institute for Lab Astrophysics (JILA) in Boulder, Colorado, 
cooled a sample of rubidium to within a few degrees of absolute zero. At this extremely low temperature, molecular 
motion comes very close to stopping. Since there is almost no kinetic energy being transferred from one atom to 
another, the atoms begin to clump together. There are no longer thousands of separate atoms, just one "super atom."  
A BEC is used to study quantum mechanics on a macroscopic level. Light appears to slow down as it passes through a 
BEC, allowing scientists to study the particle/wave paradox. A BEC also has many of the properties of a superfluid, or a 
fluid that flows without friction. BECs are also used to simulate conditions that might exist in black holes. 

Properties of matter 

Every substance has a unique 
set of properties or 
characteristics that allow us to 
recognize it and to distinguish 
it from other substance. 
Properties of matter can be 
grouped into two categories; 
physical and chemical. 
physical properties  

are those characteristics that 
can be observed without 
changing the basic identity of 
the substance, for example, 
colour, odour, hardness, 
melting point, boiling point, 
and density. Chemical  
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properties describe the way a substance may change or describe the way a substances may change or react to form 
other substances. Examples of physical properties: mercury is a liquid at room temperature, potassium has a melting 
point of 63oC, and copper metal can be drawn into thing wires. Examples of chemical properties: iron metal rusts in 
moist atmosphere, nickel dissolves in acid to give a green solution, magnesium burns in presence of oxygen. 

If a substance possesses a bad property, such as toxicity, it does not mean it cannot be used for the betterment of 
human society. Carbon monoxide is a gaseous air pollutant present in automobile exhaust and cigarette smoke, and 
is toxic to human beings. Despite its toxicity, carbon monoxide plays a key role in the maintenance of a high  

standard of living. Its contribution lies in the isolation of iron from iron ores and in production of steel. Thus, carbon 
monoxide is both good and bad substance. A similar good-bad dichotomy exists for most chemical substances. 

Changes in matter 

The changes that can occur in matter are classified into two categories; physical and chemical. 

A physical change is a process in which a substance changes its physical appearance without changing its chemical 
composition, thus, new substance is formed as a result of the physical change. Examples: grating of carrot, boiling of 
water, designing of wood into a table, forming of gold foil from a bar of gold, glowing of an electric bulb, breaking of 
a glass tumbler, melting of butter, making a salad from raw vegetables and fruits, formation of clouds, stretching of a 
rubber band, tearing of paper, breaking of a chalk piece, and rotation of a fan etc. etc. 

A chemical change is a process in which a substance undergoes a change in its chemical composition. It gets converted 
into one or more new substance that have properties and composition distinctly different from those of the original 
substance. Example: burning of a match stick, souring of milk, digestion of food, explosion of a fire cracker, cooking of 
a vegetable, ripening of fruits, burning of fuels and growth of a plant.  

Composition of Matter 

Matter is made of tiny particles (atoms or molecules) which are so small that we cannot see them even with a high 
power microscope. These particles of matter are constantly moving.  

When a beam of sunlight enters a room, tiny dust particles can be seen moving rapidly in a very haphazard way. This 
happens because these dust particles are constantly hit by the particles of air which are moving very fast. The zig-zag 
movement of the small particles suspended in a liquid or gas is called Brownian motion. An increase in temperature 
increases Brownian motion.  

The spreading out and mixing of one substance with another due to the motion of its particles is called diffusion. 
Diffusion continues until a uniform mixtures is formed. Diffusion is fastest in gases and slowest in solids. As the 
temperature of the diffusing substances is increased, the rate of diffusion also increases. 

We can smell the food cooking in neighbour’s kitchen, the fragrance of burning incense stick or the smell of perfume 
because of diffusion. The leakage of cooking gas can be easily detected due to diffusion of ethyl mercaptan into the 
air. The spreading of ink or any colour in water is also an example of diffusion. Carbon dioxide and oxygen present in 
air diffuse into water in rivers and seas. This carbon dioxide is used by aquatic plants to prepare food by photosynthesis 
and the oxygen is used by aquatic animals for breathing. And yes, spreading of virus on sneezing is also because of 
diffusion. 

Osmosis can be considered to be a special kind of diffusion. In both diffusion as well as osmosis, particles move form 
a region of higher concentration to a region of lower concentration. However, diffusion can occur without a membrane 
or through a permeable membrane whereas osmosis occurs through a semi-permeable membrane which allows only 
solvent molecules to pass through it. Preserving of pickles in salt, swelling of raisins on keeping in water, and earthworm 
dying on coming in contact with salt—all display the phenomenon of osmosis.  

The distance between the particles are minimum in solids and maximum in gases. The forces of attraction between 
particles are strongest in solids and weakest in gases. The movement of particles is minimum in solids and maximum 
in gases.  
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Solids and liquids do not get compressed when pressure is applied. Gases, however, have high compressibility. By 
applying high pressure, they can be compressed into very small volumes. Thus, a large amount of a gas can be 
compressed and stored in a small metal cylinder. Cooking gas, oxygen gas supplied into a hospital in cylinders, and 
compressed natural gas(CNG) used as  fuel for vehicles are all examples of compressed gases.  

In dialysis, a process similar to osmosis, a semi-permeable membrane allows the passage of solvent, dissolved ions 
and small molecules but blocks the passage of colloidal sized particles and large molecules. The kidneys, a complex 
dialyzing system, remove waste products from the blood, which are then eliminated in urine. If the kidneys fail, these 
waste products do not get removed and poison the body.  

The physical state of matter can be changed by changing the temperature or pressure.  

Effect of change of temperature 

The process of changing 

I. A solid to a liquid by heating is called melting or fusion 
II. A liquid to a gas by heating is called boiling or vaporization 

III. A gas to a liquid by cooling is called condensation 
IV. A liquid to a solid by cooling is called freezing 

Latent heat  

The heat energy required to change the state of a substance is called its latent heat. Latent heat does not increase the 
temperature of the substance but has to be supplied to bring about a change in state. The latent heat which is supplied 
is used up in overcoming the forces of attraction between particles of the substance undergoing the change of state. 
Thus, there is no rise in temperature during the melting of ice or boiling of water. The heat required to convert a solid 
into its liquid state is called latent heat of fusion and the heat required to convert a liquid into its vapour state of gas 
is called latent heat of vaporization. 

Ice at 0oC is more effective in colling substance than water at 0oC because ice takes its latent heat from the substance 
for melting and hence cools it more 
effectively. On the other hand, water at 
0oC does not take any such latent heat 
from the substance.  

An ice cube held in the hand feels very 
cold because it takes away latent heat 
from the hand for melting.  

When ice at 0oC melts, it requires latent 
heat of fusion to form water at 0oC. 
likewise, when water at 0oC freezes to 
form ice at 0oC, it liberates an equal 
amount of heat.  

When water changes into steam, it 
absorbs latent heat, and when steam 
condenses to form water, it gives out an 
equal amount of latent heat. Burns 
caused by steam are much more severe than those caused by boiling water, simply because steam contains more heat 
in the form of latent heat than boiling water. Due to the same reason, steam is better than boiling water for heating 
purpose.  

Sublimation 

The conversion of a solid directly into vapour on heating and of vapour into solid on cooling, is known as sublimation. 
Ammonium chloride, iodine, camphor, naphthalene, and anthracene undergo sublimation. Naphthalene balls, used to 
protect woolen and silk clothes from insects, disappear with time due to sublimation.  
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Effect of change of pressure 

Gases can be liquefied by applying pressure and lowering temperature. Similarly, decreasing the pressure and raising 
the temperature  can also change the state of matter. Solid carbon dioxide, also called dry ice, is stored under high 
pressure. On decreasing the pressure and increasing the temperature, it gets converted directly into carbon dioxide 
gas, i.e., it sublimes. Dry ice is an extremely cold, white solid, used to ‘ deep freeze’ food and keep ice-cream cold. Dry 
ice is much more effective for cooling than ordinary ice.  

Evaporation 

The process by which a liquid changes into vapour even below its boiling point is called evaporation. Evaporation can 
occur even at room temperature. Drying of wet clothes and recovery of salt from sea water occurs because of 
evaporation. Evaporation is facilitated by high temperature, large surface area of the liquid, low humidity of air and 
high speed of wind.  

Evaporation causes cooling because when a liquid evaporates, it draws the latent heat of vaporization from the surface 
it touches. Evaporation of ether or spirit from the back of our hand leaves it feeling cool. Evaporation of sweat from 
our body keeps us cool. Water kept in earthen pots during hot summer days becomes cool because of evaporation of 
water through the pores in the pots.  

Pure substances and mixtures 

Matter can be classified on the basis of its chemical composition as a pure substance or a mixture.  

A pure substance is made up of only one kind of particles. For examples, pure water is water and nothing else. Pure 
copper contains only copper and nothing else. A pure substance always has a definite and constant composition and 
its properties are always the same under a given set of conditions.  

A mixture contains two or more kinds of particles i.e., two or more pure substances mixed together, each of which 
retains its own identity. In some mixtures like soil, rocks, and wood, the components are readily distinguished. Such 
mixtures are heterogeneous. Salt solution, sugar solution, air, petrol and alloys like brass are uniform throughout and 
are known as homogenous mixtures. Chocolate-chip cookies and French-fruit pudding are heterogenous mixtures 
whereas soft drinks are homogenous mixtures.  

Some more examples of mixtures:  milk, tea, coffee, gunpowder, sea water, ink, paint, dyes, kerosene oil, glass, coal, 
blood, soap solution, butter, cheese, face cream, etc.  

Pure substances can be further classified as elements and compounds.  

Elements 

An element is a substance which cannot be broken down into simpler substances by chemical or physical means. It is 
made up of only one kind of atoms. There are 117 elements known at present, out of which 88 occur naturally and 29 
have been synthesized. Elements can be solids, liquids or gases. For example, sodium, magnesium, iron, gold, carbon, 
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and sulphur are solids, mercury is a liquid, and helium, argon, and neon are gases. Astatine is the rarest naturally 
occurring element in the earth’s crust.  

The super-heavy element 117 was discovered by a team of Russian and American scientists in 2010. It is made up of 
atoms containing 117 protons, and is almost 40% heavier than lead. Six atoms of the element were produced by 
smashing together isotopes of calcium and a radioactive element, called berkelium, in a particle accelerator near 
Moscow. 

 Metals non-metals and metalloids 

On the basis of their properties, elements can be categorised as metals, non-metals and metalloids.  

Metals an element that is malleable, ductile, and conducts electricity is called a metal. Gold, silver, iron, copper, tin, 
lead, sodium, and uranium are some examples of metals. Aluminium is the most abundant metal in the earth’s crust. 
Other major metals in the earth’s crust are iron, calcium, sodium, potassium and magnesium.  

Important properties of metals 

I. Metals are malleable, i.e., they can be beaten into thin sheets. Gold and silver are the most malleable metals. 
Next in the list are aluminium and copper. Silver foils used for decorating sweets. Aluminium foils are used for 
packing chocolates, biscuits, medicines, cigarettes, etc. aluminium and copper sheets are used to make 
utensils. Iron sheets are used to make a large variety of products, like boxes, buckets, tanks, etc. 

II. Metals are ductile, i.e., they can be drawn into thin wires. Gold and silver exhibit highest ductility, followed by 
copper and aluminium. Copper and aluminium wires are used in electrical wiring.  

III. Metals are good conductors of heat and electricity. Silver metal has been ranked as the best conductor of heat 
followed by copper and aluminium. That is why cooking utensils are usually made of copper or aluminium. 

IV. Silver is the best conductor of electricity. Copper is the next best followed by gold, aluminium and tungsten. 
Electrical wires are, therefore, made of copper and aluminium. Iron and mercury have lower electrical 
conductivity. 

V. Metals are lustrous. Gold, silver and copper have a shining surface and can be polished. They are used for 
making jewellery and decoration pieces. On keeping in air for a long time, metals lose their shine due to the 
formation of a layer of oxide, sulphide or carbonate due to the action of various gases present  in air.  

VI. Metals are hard except sodium and potassium, which are soft metals and can be cut with a knife. 
VII. Metals are solids at room temperature. Mercury is an exception. It is the only metal which is a liquid at room 

temperature. 
VIII. Metals generally have high melting and boiling points. Exceptions are sodium and potassium which have low 

melting points. Melting points of gallium and cesium are so low that they start melting in hand.  

Non-metals 

An element which is neither malleable nor ductile and does not conduct electricity is a non-metal. Carbon, sulphur, 
hydrogen, oxygen, chlorine, and iodine are some examples of non-metals. Diamond and graphite are also non-metals. 
They are the allotropic forms of carbon. Carbon is a very important non-metal because carbon compounds like 
proteins, fats, carbohydrates, vitamins, and enzymes, etc. are essential for the growth and development of living 
organisms. Oxygen is essential for breathing and combustion of fuels. Sulphur is present in hair, wool, onions and 
garlic. The major non-metals in the earth’s crust in the decreasing order of their abundance are oxygen, silicon, 
phosphorous and sulphur.  

Important properties of non –metals 

I. Non-metals are brittle. They cannot be beaten into thin sheets or drawn into wires because of their brittleness.  
II. Non-metals are bad conductors of heat and electricity. Many non-metals are insulators. There are a few 

exceptions. For example, diamond is a good conductor of heat and graphite is a good conductor of electricity. 
Graphite is, therefore, used for making electrodes in dry cells.  

III. Non-metals are dull in appearance, i.e., they do not have luster. Iodine is an exception. It has a shining surface 
like that of metals. 

IV. Non-metals are quite soft. Carbon in the form of diamond is an exception. In fact, diamond is the hardest 
natural substance known. 
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V. Non-metals can exist as solids, liquids and gases. 
VI. Non-metals have low melting and boiling points, except graphite which has a very high melting point. 
VII. Non-metals have many different colours. Sulphur is yellow, phosphorous is white or red, graphite is black, 

chlorine is yellowish-green, bromine is reddish brown, hydrogen and oxygen are colourless.  

Metalloids 

Elements which show some properties of metals and some of non-metals, i.e., properties intermediate between those 
of metals and non-metals, are called metalloids. For example, despite looking like metals, they are brittle like non-
metals. Instead of being good conductors of electricity like metals or insulators like non-metals, they are semi-
conductors. Boron, silicon and germanium are examples of metalloids.  

Compounds 

A compound is a substance that can be broken down into two or more simpler substances by chemical means. It is 
made by chemical combination of two or more elements in fixed proportions by mass. Properties of a compound are 
different from those of its component elements. For example, water is a compound made up of two elements, hydrogen 
and oxygen. Other examples of compounds: common salt, sand, marble, chalk, limestone, quick lime, baking soda, 
washing soda, methane, hydrochloric acid, sodium hydroxide, sugar, starch etc. 

Difference between mixtures and compounds 

It is important to understand the differences between mixtures and compounds. They are listed below: 

Mixture     Compund 

I. A mixture can be separated into its     a compound can be separated into its  
 Components by physical methods, like filtration,   constitutes only by chemical methods  
 Distillation, etc.    and not by physical methods 

II. A  mixture exhibits the properties of its components  a compound shows properties which 
     are entirely different from those of its 
     components    

III. No energy changes are involved in the formation   energy is evolved or absorbed during  
 Mixture    formation of a compound 

IV. Composition of a mixture is variable    composition of a cound is fixed 
V.  A mixture does not have a fixed melting/boiling  a compound has  fixed melting/boiling 

 Point.    Point. 

Alloys are considered to be homogenous mixtures of metals ( even though they cannot be separated into their 
components by physical methods) because they exhibit the properties of their components and also have variable 
composition. 

Solutions are considered to be homogenous mixtures (even though energy changes occur during their formation) 
because they can be separated into their components by physical methods, show properties of their constituents, have 
variable composition and do not have fixed boiling point.  

Solutions, Suspensions, And Colloids  

The substance which dissolves in 
another substance to form a 
solution is called the solute, and 
the substance in which the solute 
dissolve is called the solvent. 
Solute particles can also be 
referred to as the ‘dispersed 
particles’ and solvent as the 
‘dispersion medium’. The size of 
solute particles is minimum in 
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solutions and maximum in suspensions. 

Solutions in which the solvent is water are called aqueous solutions and those in which the solvent is an organic liquid 
are called non-aqueous solutions.  

Solutions 

A solution is a homogenous mixture. Examples; Salt solution, sugar solution, soft drinks, vinegar, sea water, air, and 
metal alloys like brass. 

Important characteristics of a Solution 

I. A solution is a homogeneous mixture. 
II. The solute particles are extremely small in size ( less than 1 nm in diameter). They cannot be seen even with a 

microscope.  
III. The solute cannot be separated from the solvent by filtration. 
IV. The solute does not separate out on keeping. 
V. A solution does not scatter light because the particles are extremely small. 

Types of solution 

Type of solution    Examples 

I. Solid in solid  Metal alloys like brass ( solution of zinc in copper), bronze  
  (solution of tin in copper) 

II. Solid in liquid  Solution of sugar in water, copper sulphate in water. 
III. Liquid in liquid  Vinegar (solution of acetic acid in water) 
IV. Gas in liquid  Carbonated drinks like Coca-Cola, soda- water 
V. Gas in gas  Air ( solutions of oxygen, carbon dioxide, argon, water  

  Vapour, etc., in nitrogen gas) 

Suspensions  

A suspension is a heterogeneous mixture in which particles of a solid are dispersed in the liquid without dissolving in 
it. Examples: Sand particles in water, mud in water, chalk particles in water, milk of magnesia ( magnesium hydroxide 
in water). 

Important characteristics of a suspension  

I. A suspension is a heterogeneous mixture. 
II. The solute particles in a suspension are quite large ( more than 100 nm in diameter). 

III. The particles in a suspension can be seen easily. 
IV. The particles can be separated from the dispersion medium by filtration. 
V. The particles of a suspension settle down on keeping. 
VI. As the particles are large, a suspension scatters the beam of light passing through it. 

Colloids 

A colloid is a type of solution in which the particle size of the solute is bigger than that of a true solution but smaller 
than that of a suspension. Colloidal solutions are heterogeneous. Examples: Milk, blood, soap solution, starch solution, 
ink, jelly. 

Important Characteristics of a colloid 

I. A colloid is heterogeneous even though it appears to be homogeneous. 
II. The diameter of solute particles in a colloid is between 1 nm and 100 nm.  

III. The particles of colloids cannot be seen even with a microscope. 
IV. A colloid can be separated by centrifugation but not by filtration. 
V. The particles of a colloidal solution do not settle down on keeping. 
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VI. A colloid scatters a beam of light passing through it. Scattering of light by colloidal particles is known as 
Tyndall Effect. 

Types of colloids 

 Colloids can be classified into the following groups on the basis of the physical state of the dispersed phase and the 
dispersion medium:  

Types of Colloid   Examples 

I. Sol (tiny solid particles dispersed in a liquid) Soap solution, starch solution, ink, paint 
II. Solid sol (solid particles dispersed in a solid) coloured gemstones like ruby, sapphire,  

   Emerald 
III. Aerosol ( a solid or liquid dispersed in a gas) Smoke, automobile exhausts, fog, mist,  

   Clouds, hairspray 
IV. Emulsion (small drops of a liquid dispersed in  Body lotion, milk, butter 

another liquid)          
V. Foam (a gas dispersed in a liquid)   Shaving cream, soap bubbles, fire- 

   Extinguisher foam 
VI. Solid foam ( a gas dispersed in a solid)  Sponge, bread, foam rubber 
VII. Gel (a network of solid particles dispersed Gelatin. Jelly, hair gel  

In a liquid) 

Solubility 

The concentration of a solution is 
defined as the amount of solute present 
in a given amount of the solution. A 
solution in which some more solute can 
be dissolved without increasing its 
temperature is called an unsaturated 
solution, whereas a solution in which no 
more solute can be dissolved at that 
temperature is called a saturated 
solution.  

The maximum quantity of a solute that 
can be dissolved in 100 grams of a 
solvent at a particular temperature is 
known as the solubility of the solute in 

that solvent at that temperature. 

The solubility of a solid in a liquid generally increases on increasing the temperature, and decrease on decreasing the 
temperature. It remains unaffected by changes in pressure. The solubility of a gas in a liquid generally decreases on 
increasing the temperature., and increases on decreasing the temperature. In contrast, it increases on increasing the 
pressure, and decreases on decreasing the pressure. For examples, when water is heated, air dissolved in water comes 
out in the foam of tiny bubbles. This shows that solubility of air (gas) in water (liquid) decreases with increase in 
temperature. When a soda water bottle is opened, the pressure decreases and carbon dioxide gas dissolved in water 
escapes producing a fizz. This shows that solubility of a gas in a liquid decreases on decreasing the pressure.  

Separation of mixtures 

Many procedures have been developed to separate mixtures into their components. The method which is used for this 
purpose depends upon the nature of the components present in the mixture.  

1. A mixture of two solids can be separated by one of the following methods: 
 

a. Use of suitable solvent 
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A mixture of sugar and sand can be separated by adding water as the solvent which dissolves sugar but not sand. 
Filtration of the solution leaves sand on the filter paper. Evaporation of water from the filtrate gives sugar. 

b. Sublimation 

The process of sublimation is used to separate the component which sublimes on heating from the one which does 
not. Thus, naphthalene, which sublimes, can be easily separated from sodium chloride by this method. 

c. Use of magnet 

Iron is attracted by a magnet. Therefore, it can be separated from other components of a mixture with the help of a 
magnet. In factories, scrap iron is separated from a heap of waste material with the help of  electromagnets fitted to a 
crane.  

2. A mixture of a solid and a liquid can be separated by one of the following methods: 
 

a. Filtration 

Filtration is used to separate insoluble substances from a liquid, e.g., a mixture of sand and water can be separated by 
filtration. Different kinds of filters can be used, e.g., filter paper, wire-mesh, cotton, muslin cloth or a layer of sand. 
Used tea leaves are separated from prepared tea by filtration, using a tea strainer. Drinking water is filtered using 
water filters.  

b. Centrifugation 

The method of centrifugation is used to separate suspended particles from a liquid. The mixture is separated by 
rotating it at high speed in a centrifuge. This process is used in dairies to separate cream from milk.  

c. Evaporation 

A solid substance dissolved in a solvent can be separated by the process of evaporation. The dissolved substance is left 
as a solid residue after the solvent has evaporated. The solvent itself cannot be recovered by this method. Common salt 
is obtained from sea water by evaporation. Sea water, trapped in shallow lakes called lagoons, is leaving behind salt as 
a solid. If any impurities are present in the dissolved solid, they would still be present after its recovery by evaporation.  

d. Crystallization 

When a hot, concentrated solution of a substance is allowed to cool slowly, crystals of pure solid are formed, while 
impurities remain dissolved in the solvent. This process is called crystallization. The crystals can be separated by 
filtration. An impure sample of a compound, like copper sulphate or alum, can be purified by crystallization.  

e. Chromatography 

Two or more dissolved solids present in a solution in very small amounts can be separated and identified by 
chromatography. Thought these substances are soluble in the same solvent, yet their solubilities may be different. The 
components of the mixture, dissolved in a solvent, move to different extents on an adsorbent material (filter paper, 
silica gel, etc.) and thus get separated.  

There are many types of chromatography. In paper chromatography, a special kind of filter paper is used, whereas thin 
layer chromatography involves the use of a glass plate coated with silica get. In column chromatography a gas column 
packed with adsorbent material is used. Gas-liquid chromatography is a very powerful technique for the rapid analysis 
of matures containing volatile components. High performance liquid chromatography is an important method for 
compounds which are non-volatile or thermally unstable. It is used to separate isomers.  

Chromatography is used in forensic science for the detection and identification of minute amounts of substances, like 
poisons, in the contents of stomach or bladder. It can be used to separate small amounts as well as large amounts of 
products of chemical reactions.  

f. Distillation 
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In order to recover both the solute and the solvent from a solution, the process of distillation has to be used. It is a 
process in which evaporation and condensation go on side by side. When the solution is heated, the solvent evaporates, 
leaving behind the solid. Vapours of the solvent are condensed to give the liquid, which is called the distillate.  

Pure water is obtained from tap water by distillation. Distillation is used to obtain drinking water from sea water in hot 
and arid countries, which get little or no rain.  

3. A mixture of two or more liquids can be separated by one of the following methods: 
a. Fractional distillation  

Liquids which mix together in all proportions to produce a single layer are called miscible liquids. Two or more miscible 
liquids can be separated by fractional distillation using a fractionating column. The distillate is collected in fractions, 
boiling at different temperatures. Mixtures of miscible liquids, like alcohol-water or acetone-water mixtures, can be 
separated by this method. 

Fractional distillation is used to separate crude petroleum into useful fractions, like kerosene, petrol etc. 

b. Use of separating funnel 

Liquids which do not mix with each other and form separate layers are called immiscible liquids. A separating funnel is 
used to separate two immiscible liquids. The heavier liquid forms the lower layer. Mixture of oil and water, petrol and 
water, water and chloroform, ether and water can be separated by this method. 

 


