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CHAPTER- ELEMENTS, COMPOUNDS AND MIXTURES

MATTER
Matter is anything which has mass, occupies space and can be felt by our physical senses. Matter can be broadly classified into two categories: pure substances and mixtures. Pure substances are further classified as elements and compounds.

CHARACTERISTICS OF PURE SUBSTANCES
A pure substance has the following characteristics:
· A pure substance has a definite composition. For example, a molecule of carbon dioxide consists of one atom of carbon and two atoms of oxygen. We cannot have a molecule of carbon dioxide that consists of a different number of carbon and oxygen atoms other than this.
· A pure substance has a definite melting and boiling points. It has a characteristics taste, colour or smell.

ELEMENTS

Elements are pure substances consisting of only one kind of atom. An element is a substance that cannot be broken down into simpler substances. An atom is defined as the smallest possible unit of an element. Each element is made up of only one kind of atom. At present, 118 elements are known in nature. Element occur naturally or are artificially prepared. They occur as solid, liquid as well as gases. All elements are denoted by their unique symbols. Elements are further subdivided into metals, non-metals, metalloids and noble gases based on their physical and chemical properties.

· Metals are lustrous, conduct heat and electricity, are malleable and ductile, and are sonorous. Gold, silver, iron and aluminium are some familiar example of metals.

· Non-metals on the other hand, are not lustrous, do not conduct heat and electricity, are non-sonorous and brittle. Oxygen, chlorine and nitrogen are some non-metals.

· Metalloids possess properties of both metals and non-metals. Germanium, arsenic, silicon, baron, antimony, tellurium and bismuth are metalloids.

· Noble gases are the inert gases present in gaseous state and are reluctant to react chemically with other elements or compounds. Helium, neon, argon, xenon, krypton and radon are noble gases.

COMPOUNDS
A compound is a substance composed of two or more elements chemically combined in a definite proportion by mass. The formation of a compound occurs when atoms or molecules of different elements combine. A compound can be broken down into its constituent elements by chemical reactions. The properties of a compound formed are totally different from its constituent elements.

For example: water is a compound which is formed by hydrogen and oxygen but the properties of water are different from both these elements.

MIXTURES

A mixture consists of two or more pure substances such as elements, compounds or both that retain their individual properties. Air is a mixture of different gases such as nitrogen, oxygen, carbon dioxide and other gases. A combination of sugar and water forms a solution.

CHARACTERISTICS OF MIXTURES

1. A mixture has no definite composition. The constituents of a mixture are not present in a fixed ratio.
2. The constituents of a mixture can be separated by simple physical methods. This is because there is no chemical reaction taking place between the constituents of a mixture and hence the forces of attraction holding the constituents are weak.
3.  The original properties of constituents of a mixture are retained.
4. A mixture has no fixed melting and boiling points.
5. A mixture has no fixed physical and chemical properties.
6. There is no energy absorbed or released during the formation of a mixture.

CLASSIFICATION OF MIXTURES

Mixtures can be classified as homogenous or heterogeneous.

1. Homogenous Mixtures:

A mixture in which the constituents are uniformly distributed throughout is called a homogenous mixture. A salt solution, a glucose solution, and an alloy of iron and carbon are some examples of homogenous mixtures. The constituents of these mixtures are not clearly visible and cannot be identified individually.

2. Heterogeneous Mixtures:

A mixture in which the constituents are distributed non-uniformly is called heterogeneous mixture. A mixture of iron fillings and sulphur powder, a mixture of oil and water and a mixture of chalk powder in water are some examples of heterogeneous mixtures. The constituents of these mixtures are clearly visible and can be identified individually.
Heterogeneous mixtures are found in the form of suspension or emulsions.

i. Suspension: A type of mixture in which a component is not dissolved completely into another component is called a suspension. The undissolved particles remain unequally distributed throughout the mixture and settle down when the mixture is left undistributed for some time. Chalk in water and dust in air are examples of suspensions.

ii. Emulsion: A type of mixture in which particles of one liquid are not dissolved but dispersed in another liquid is called an emulsion. A type of mixture consisting of two or more immiscible liquids is also an emulsion. An emulsion is formed on mixing oil and water.

FORMATION OF MIXTURES

Different mixtures can be formed on combining different states of matter. The following table shows different types of mixtures.

	S No.
	Type of mixtures
	Examples

	1.
	Solid-solid
(a) Homogenous
(b) Heterogeneous
	
Alloys like brass, bronze, steel
Stones and sand, flour and grains

	2.
	Solid-liquid
(a) Homogenous
(b) Heterogeneous
	
Salt in water, sugar in water
Chalk in water, soil in water

	3.
	Solid-gas
Heterogeneous
	
Smoke which contains soot or unburnt particles and gas

	4.
	Liquid- solid
Heterogeneous
	
Water in sponge, water in flour

	5.
	Liquid-liquid
(a) Homogenous
(b) Heterogeneous
	
Vinegar in water
Oil in water

	6.
	Liquid-gas
(a) Homogenous
(b) Heterogeneous
	
Moisture in air
Mist, fog, cloud

	7.
	Gas-solid
Homogenous
	
Hydrogen in palladium

	8.
	Gas-liquid
Homogenous
	
Aerated drinks which contain carbon dioxide in water

	9.
	Gas-gas
Homogenous
	
Air


 
SEPARATION TECHNIQUES

We need substances to make our life convenient and comfortable but most of these substances are available in the form of mixtures. These mixtures contain unwanted substances which may be harmful and may degrade the properties of mixtures.
For example, seawater is rich in common salt, which is an important ingredient of our food to add taste and nutrients. But seawater cannot be directly used to get the salt. It is necessary to separate salt from seawater.
The purpose of separating the components of a mixture is to:
· Remove unwanted and harmful substances.
· Obtain pure and useful substances.


PRINCIPLES OF SEPARATION TECHNIQUES
There are different techniques of separating mixture known to us today. But every method cannot be applied to separate every mixture. The separation technique that should be used depends upon the properties of its components such as:

· Physical state
· Size, shape and colour
· Boiling point, melting point, density, volatility, solubility, magnetic properties, ability to sublime, etc.
A component can be separated from its mixture based on the property that it has which other components do not have. This is the differentiator while using a separation method.
WORKSHEET 4

A. Fill in the blanks:
1. Matter can be broadly classified into ________ and ________.
2. An _______ is a substance that cannot be broken down into simpler substances.
3. _________ are the inert gases.
4. A pure substance has a ________ composition.
5. The components of a mixture can be separated by __________.

B. Write true or false for the following statements:
1. There is no energy released during formation of a mixture.
2. A salt solution is an example of a heterogeneous solution.
3. Suspension is a mixture in which a component is not dissolved completely into another component.
4. An emulsion is formed on mixing oil and water.

C. Answer the following questions in brief:
1. What is a pure substance? Write the characteristics of a pure substance.
2. What is a suspension? Give examples.
3. Write the examples of the following types of mixtures.
i. Solid-liquid mixture
ii. Solid- gas mixture
iii. Liquid-liquid mixture
iv. Gas-gas mixture
4. Differentiate between the following.
i. Pure substances and Mixtures
ii. Elements and Compounds
iii. Homogeneous and Heterogeneous mixtures.

NOTE: Please do all this work in your copies which will be checked when the school reopens. Please consider this important.
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