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 INTRODUCTION TO CHEMISTRY  
CHEMISTRY:- 

The branch of natural science which deals with the composition, properties and 
changes of matter is called Chemistry.  

 Chemistry is divided into following important branches:- 
 

1) Inorganic Chemistry 
2) Organic Chemistry 
3) Physical Chemistry 
4) Bio Chemistry 
5) Industrial Chemistry 

 
INORGANIC CHEMISTRY:- 

The branch of chemistry which deals the study of elements and their compounds is 
called Inorganic Chemistry. 

 
ORGANIC CHEMISTRY:- 

The branch of chemistry which deals the study of carbon compounds is called 
Organic Chemistry. 

 
PHYSICAL CHEMISTRY:- 

The branch of chemistry which deals about the physical properties of compound and 
their dependence on chemical bounding is called Physical Chemistry. 

 
BIO CHEMISTRY:- 

The branch of chemistry which deals the chemical properties and reaction occurring 
in living organism is called Bio Chemistry. 

 
INDUSTRIAL CHEMISTRY:- 

The branch of chemistry which deals the industrial preparation of compounds is 
called Industrial Chemistry. 

 
NUCLEAR CHEMISTRY:- 

The branch of chemistry which deals the change occurring in nuclei during the 
radiation is called Nuclear Chemistry. 

 
ANALYTICAL CHEMISTRY:- 

The branch of chemistry which deals the study of methods and techniques used to 
determine the kind and quantity of various components in a substance is called 
Analytical Chemistry. 

 
ENVIRONMENTAL CHEMISTRY:- 

The chemistry which deals the study of interaction of chemical materials and their 
effects on environment plants and animal is called Environmental Chemistry. 

 
HISTORY OF CHEMISTRY: 
 
1. ANCIENT AND GREEK PERIOD (UPTO 600 A.D):- 

When the life of man starts chemistry is also starts.  He obtained medicines, oils and 
dyes from plants.  He discovered how to make glass.  He believed that all the substances are 
composed of four basic elements earth, air, water and fire.  They did not believe in practical 
experiment and observations.  They were theoretical scientist and philosophers that why 
many of the principles of ancient scientist proved wrong. 

 
2. MUSLIM PERIOD OR MIDDLE AGE (600 A.D. – 1600 A.D.):- 

This period was great for the Muslims.  The Muslims during this period made several 
discoveries and inventions.  In this period modern science took place.  Muslims are the torch 
bearers of modern science.  They made use of scientific methods for the first time.  Cordova, 
Damascus, Alexandria and Baghdad were the great seats for learning.  Many Muslim 
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scholars have brought knowledge in science and other fields. 
 

Famous Muslim Scientists: 
Jabir Bin Hayyan, Abu Bakar Alzakaria Alrazi, Abu Mansoor, Alnindi, 
Aljahiz Khalid Bin Yazid are chemist but were great scholar in other fields. 

 
Jabir Bin Hayyan:- 

He was a experimental chemist.  He prepared sulphuric, nitric and hydrochloric acid 
and glass varnish, cinnabar, dyeing of cloths and so many chemical processes.  He wrote 30 
books in chemistry alone. 

 
Abu Bakar Alzakaria Alrazi:- 

He was a great physician and a chemist.  He prepared alcohol through the process of 
fermentation of sugar and starch.  He found the physical and chemical properties of some 
substances.  He used many metallic ores in his experiments and also obtained metals from 
them. 

 
3. MEDICAL PERIOD (1600 - 1700 A.D.):- 

This period is more or less similar to its previous period.  Men employed 
experimental techniques more than simply dwelling on theorizing.  In their search for 
effective medicines they prepared and purified many new chemical substances.  Science 
progressed with great deal of accelerated form. 

 
4.  PHLOGISTON PERIOD (1700 - 1770 A.D.):- 

In 18th century Johann Becher and George Stahl considered that the combustible 
materials contained a substance that they called phlogiston which escaped during burning.  
They felt that wood and paper must contain large amounts of phlogiston, since only small 
amount of ash remain.  This theory was accepted for 75 years.  On reason for its acceptance 
was that chemist were not familiar with weighing devices. 

 
5.  MODERN PERIOD (1770 – ONWARD):- 

Modern period of chemistry dates back to the work of French chemist Lavoisier.  He 
made use of weighing device and disproved the phlogiston theory and explained that 
burning take place when oxygen combines with combustible material. 

Famous Scientists: 
 
 John Dalton (1766 – 1864):- 

John Dalton for the first time gave his atomic theory.  This theory has 
undergone many changes since then. 

 
Berzelius (1799 – 1844):- 

    He proposed symbols for various elements. 
 

Faraday (1794 – 1867):- 
He studied the effects of electric current or various solutions.  He formulated 
popular laws named Faraday’s Law of Electrolysis, Mendeleef a Russian 
scientist in 1869, classified all the elements in a periodic chart. 

 
Madam Curie (1897):- 

She discovered the phenomenon of radioactivity.  Thomson, Rutherford and 
Bohr made discoveries about the structure of atom.  Dr. Abdus Salam gave 
his “Theory of Unification”.  He was noble prize for his great discovery. 

 
 
MEASUREMENT 

Definition:- 
Measurement is a number that describe the quantities of substance. 

 
Units of Measurement:- 



5 | P a g e  
 

www.thresholdcollegiate.webs.com 
www.facebook.com\threshold-collegiate 

www.twitter.com\threshold1999 

 

The representation of measurement is called Unit. 
 

Units are divided into 2 types:- 
 

1) Basic unit or S.I. unit 
2) Derived unit 

 
 S.I. UNIT:- 
  The S.I. system is a decimal system of unit for measurement of length, mass, time and other 

physical quantities. 
 

Quantities greater than 1 
 

Prefix Symbol Numerical Value Quantities 
Deka Da 10 = 101 Ten 
Hecto H 100 = 102 Hundred 
Kilo K 1000 = 103 Thousand 
Mega m 1000,000 = 106 Million 

 
Quantities less than 1 

 
Prefix Symbol Numerical Value Quantities 
Deci d 0.1 or  1   or  10¯1 

          10 
One tenth 

Centi c 0.01 or   1    or  10¯2 
           100 

One hundred 

Milli m 0.001 or   1    or  10¯3 
             1000 

One thousand 

Micro μ 0.000001 or       1        or  10¯6 
                  1000,000 

One million 

 
S.I. BASIC UNITS:- 

The S.I. Units are based upon 7 physical quantities and their units. 
These quantities are known as Basic Quantities and units are known s Basic Units. 

 
Quantities Symbol Units Symbols 
Length L Meter m 
Mass M Kilogram kg 
Time T Second s 
Temperature T Kelvin k 
Current I Ampere amp 
Intensity I Candela cd 
Amount of substance N Mole mol 

 
LENGTH 

Definition 
The distance between two points is called Length. 

Symbol:- 
The symbol of length is m. 

Unit of Length:- 
The S.I. unit of length is meter. 

Definition of Meter:- 
In 1889 meter is defined as follows:- 

“The distance between two points on platinum iridium alloy bar 
measured at 0°C is called Meter”. 

 
Note: One meter is equal to 39.37 inch. 
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Unit Symbol Equivalent to Meter Exponential 
Kilometer km 1000 m 103 
Decimeter dm 0.1 m 10¯1 
Centimeter cm 0.001 m 10¯2 
Millimeter mm 0.0001 m 10¯3 
Micrometer μm 0.0000001 m 10¯6 
 
In terms of speed of light, meter is defined as:- 

 

“Length equal to the distance traveled by light through vacuum in 
924,997,2

1

second is called Meter”. 
MASS: 

Definition  
The quantity of a matter in a body is called Mass. 

Symbol:- 
The symbol of mass is m. 

Unit:- 
The S.I. of mass is kilogram. 

 
Other Unit Of Mass 

 
Unit Symbol Equivalent to Meter Exponential 
Kilogram kg 1000 g 103 gm 
Decigram dg  1   =  0.1 g 

10 
10¯1 gm 

Centigram cg   1    =  0.01 g 
100 

10¯2 gm 

Milligram mg    1      =  0.001 g 
1000 

10¯3 gm 

Microgram μg      1         =  0.0000001 g 
1000000 

10¯6 gm 

 
TIME:- 

Definition: 
Time is a internal between two accurances. 

Symbol:- 
The symbol of time is t. 

Unit:- 
The S.I. unit of time is second. 

 
Other Units of Time:- 

One minute =  60 seconds 
One hour =  60 minutes 
One solar day =  24 hours 
One week =  7 days 
One month =  4 weeks or 30 days 
One year =  365 days 

 
Conversion into Seconds:- 

 
Minutes  x  60  =  ____ sec 
Hours  x  60  x  60  =  ____sec 
Days  x  24  x  60  x  60  =  ____sec 

 
Examples:- 

How many seconds are in two hours? 
  2 x 60 x 60 = 7200 seconds 
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TEMPERATURE:- 

Definition 
Temperature is the property by which determine the flow of heat from one body to 
another body.   

Or 
Temperature is the measure of the intensity of heat.   

Or 
Temperature is the average kinetic energy of molecule. 

Symbol:- 
The symbol of temperature is T. 

Unit:- 
The S.I. unit of temperature is Kelvin. 

 
TEMPERATURE SCALES:- 

There are three temperature scales:- 
 

1) Celsius or Centigrade 
2) Fahrenheit Scale 
3) Kelvin Scale 

 
Celsius or Centigrade Scale:- 

In Celsius scale the freezing point of water is 0°C and boiling point is 100°C. 
The freezing and boiling point of water is divided into 100 parts and each part is 
called 1°. 

Fahrenheit Scale:- 
In Fahrenheit Scale the freezing and boiling point of water is divided into 180 parts.  
That is the freezing point of water is 32°F and the boiling point of water is 212°F. 

Kelvin:- 
In Kelvin Scale freezing and boiling point of water is divided into 100 parts.  The 
freezing point of water is 273K and boiling point is 373 K. 

 
RELATION BETWEEN °C, °F AND K:- 
 

Relation between °C and K:- 
 

K – 273   =    °C   
     100  100 

 
K – 273  =  100  x  °C 
  100 
K  =  °C  +  273   

 
Relation between °C and °F:- 

 
°F – 32    =    °C   
    180         100 
 
°F  – 32  =  180  x  °C 
  100 
°F – 32  =  1.8°C 
°F  =  (1.8  x  °C)  +  32 –––––––––––– (II) 

 
Relation between °F and °C:- 

 
  °C       =     °F – 32   
 180            180 
 
°C  =   100    (°F  –  32) 
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 180 
°C =     5   (°F  –  32) 
 9 
°C  =  0.55 (°F  –  32)   

 
DERIVED UNITS:- 

Those physical quantities which can be derived from basic unit are called Derived 
Units. 
Example:-  Volume, density, velocity. 

 
VOLUME:- 

Definition 
The space occupied by a body is called Volume. 

Symbol:- 
The symbol of volume is V. 

Measurement of Volume:- 
The volume of matter is measured by following methods:- 

 
GAS:- 

The volume of gas is equal to the volume that vessel in which gas is past. 
LIQUID:- 

The volume of liquid is measured by following device:- 
1) Beaker. 
2) Burette. 
3) Pipette. 
4) Conical Flask. 
5) Graduated cylinder. 
6) Measuring flask and 
7) R.D. bottle. 

SOLID:- 
The volume of irregular solid can be determined by water displacement method.  
Volume of regular can be determined by the following formula. 

 
1) Volume of rectangular body  =  l  x  b  x  h 
2) Volume of sphere  =    4   πr3 

    3 
3) Volume of cylinder  =  πr2h 

Unit of Volume:- 
The unit of volume is litre.  It is defined as the volume of water is one litre if one kg 
water occupied space at 4°C. 

Other units:- 
 

1 dm3 =  1 l 
1 cm3 =  1 ml 
1 dm3 =  1000 ml 
1 l =  1000 ml 

 
DENSITY:- 
 Definition 

Mass per unit volume is called Density. 
Symbol:- 

The symbol of density is d. 
Formula:- 

If m is the mass of body and v is volume then density of body will be:- 
(i) Density  =     Mass    
        Volume 
 d  =    m    ––––––––––––––– (I) 
  V 
(ii) Mass  =  Volume  x  Density 
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    m  =  V  x  D  ––––––––––––––– (II) 
(iii) Volume  =     Mass    
         Density 
 V  =   M   ––––––––––––––– (III) 
           D 

 
Unit of Density:- 

d  =   m  
          V 

We know that:- 
S.I. unit of m  =  kg 
S.I. unit of  V  =  m3 

  Therefore 
d   =     kg    
 m3 
d  =  kg / m3 
d  =  kg m-3 

 
Therefore the S.I. unit of density is kg/m3.  The other unit of density is g/cm3 and g/ml. 

 
SPECIFIC GRAVITY:- 

Definition 
The ratio of mass of a substance to the mass of an equal volume of water at specific 
temperature is called Specific Gravity. 

Formula:- 
Specific gravity  =     Mass of a substance     
          Mass of equal of water 

Unit:  
The specific gravity of a substance is a ratio and therefore has no unit. 

 
MATTER:- 

Definition 
Any substance which possesses mass and occupied space is called Matter. 

 
Classification of Matter:- 

Following is the classification of matter. 
 

        Matter 
 
 
  Mixture     Pure Substance 
 
 
      Homogenous Heterogeneous         Element       Compound 
 
 
             Metals      Non-metals 
 
PURE SUBSTANCE:- 

There are two kinds of pure substances:- 
 

1. Elements. 
2. Compounds. 

ELEMENTS:- 
 Definition: 

The substance in which all chemicals are chemically identical and having same 
atomic no. is called element. 

Classification of Element:- 
Elements are classified into 2 main classes:- 
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1. Metals. 
2. Non-metals. 

 
METALS:- 

Those elements which have a luster are called Metals. 
Metals affect heat and light. 

 
Difference between metals and non-metal. 

 
S. No. Metals Non-Metals 
   
1. Those elements which have a luster is 

called Metal. 
Non-metals have no luster. 

2. Metal reflect heat and light. Non-metals do not reflect heat and 
light. 

3. They are good conductor of heat and 
electricity. 

They are poor conductor of heat and 
electricity. 

4. Metals can be drawn in wires and 
sheets. 

They cannot be dawn in wires and 
sheets. 

5. Some metals are malleable. They are brittle. 
 

Example:- 
Metals:  Iron, silver, gold are example of solid meals. 
 
Non-metals:  Carbon, sulphur, iodine are the solid non-metal.  Bromine is liquid.  While the 
oxygen, nitrogen, chlorine are non-metal gases. 

 
COMPOUNDS:- 

Definition 
Compounds are pure substances which consist of two or more elements chemically 
combined by mass in a fix proportion. 

 
MIXTURE:- 

Definition 
Mixture is an impure substance which consist two or more pure substance which combined 
physically with variable ratio. 

 
Types of Mixture:- 

There are 2 types of mixtures:- 
Homogenous 
Heterogeneous 

 
Homogenous:- 

  Mixtures having uniform composition are homogenous mixture. 
  Homogenous are also known as solution. 
   

Example:- 
   Salt and water, sugar and water and air are the examples of homogenous mixture. 
 

Heterogeneous:- 
  Mixture do not have uniform composition throughout their mass are heterogeneous mixture. 
 
  Example:- 
   Soil, rocks, food products and ice cream are the example of heterogeneous mixture. 
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Difference between Mixtures and Compounds 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SYMBOL:- 

Definition 
A symbol is an abbreviation for chemical name of an element and represents only 
one atom of element. 

Methods of Symbol:- 
 
The symbol of some elements is usually the first letter of the English name of 
element. 

 
Elements Symbol 
  
Hydrogen H 
Boron B 
Carbon C 
Oxygen O 
Nitrogen N 
Fluorine F 
Iodine I 
Sulphur S 
Phosphorous P 
Uranium U 

 
The symbol of different elements having same initial letter is written as the first 
capital letter and than second small letter taken from the same element. 

 
Elements Symbol 
  
Calcium Ca 
Cobalt Co 
Chromium Cr 

S. No. Mixtures Compounds 
   
1. It is an impure substance. It is a pure substance. 
2. It can be separated into it components 

by simple physical methods. 
It cannot be separated by physical 
methods. 

3. Substances making up the mixture do 
not lose their original properties. 

Elements forming compounds lose 
their original properties. 

4. The composition is not fixed. The composition is fixed. 
5. The melting and boiling point of a 

mixture are not sharp. 
The melting and boiling points of 
compounds are sharp and characteristic 
of each compound. 
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Cesium Cs 
Chlorine Cl 
Cadmium Cd 
Barium Ba 
Bromine Br 
Beryllium Be 
Bismuth Bi 
Magnesium Mg 
Manganese Mn 
Zinc Zn 
Zirconium Mr 
Rubidium Rb 
Platinum Pl 
Nickel Ni 

 
  The symbol of some elements is derived from the Latin name of element. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
DALTON’S ATOMIC THEORY:- 
 

Introduction:- 
In 1808 Dalton published atomic theory to explain the nature of elements. 

 
Postulate of Dalton Atomic Theory:- 

Following are the important postulate of Dalton Atomic Theory. 
 

1) Matter is composed in tiny indivisible particles called atoms. 
2) Atoms can neither be created nor destroyed. 
3) Atoms of a particular element are all exactly alike in all respect and 

are different from the atoms of all other elements. 
4) All chemical changes result from the combination or the separation of 

atoms. 
 
VALENCY: 
Definition 
The power of an element to combine with other element is valency. 
OR 
Valency may be defined as:- 

“The numbers of hydrogen atom which combines with or displays one atom of an element or 
a group of element”. 

Example:- 
Valency of chlorine is 1 because 1 atom of hydrogen combines with one atom of 
chlorine to form HCl. 
Valency of oxygen is 2 because 2 atom of hydrogen combine with 2 atom of oxygen 
to form. 
Valency of nitrogen is 3 because 3 hydrogen atoms combine with nitrogen to form 

English Name Latin Name Symbol 
   
Copper Cuprum Cu 
Silver Argentum Ag 
Gold Aurum Au 
Mercury Hydrogeyrum Hg 
Lead Plumbum Pb 
Iron Ferrum Fe 
Tin Stannum Sn 
Potassium Kalium K 
Sodium Natrium Na 
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NH3. 
Valency of carbon is 4 because 4 hydrogen atoms combine with carbon to form CH4. 

 
Valency of Covalent Compound:- 

It is determined by the no. of electrons shared by the atom of element. 
   Therefore the no. of unpaired compound is valency. 

Example:- 
Valency of oxygen is 2 and nitrogen is 3 because oxygen has 2 and nitrogen has 3 
un-paired electron in their atom. 

 
O  +  O  ⎯→ O :  : O   ⎯→  O = O 
N  +  N  ⎯→ N M M  N  ⎯→  N ≡ N 

 
Valency of Ionic Compound:- 

This valency is determined as the no. of electrons lost or gain by an atom of element. 
The atom which looses electron is said to have positive valency and the atom which 
gain electron is said to have negative. 

Example:- 
Valency of sodium and calcium is plus 1 and plus 2 respectively because they loose 
1 and 2 electron respectively and form ion. 

 
Na  ⎯→  Na+  +  e¯ (+1)   , O  +  2e¯  ⎯→  (–2) 
Ca  ⎯→  Ca+2  +  2e¯ (+2) 
Cl   ⎯→  Cl (–1) 

 
The valency of chlorine and oxygen is –1 and –2 respectively because they gain 1 
and 2 electron respectively. 

 
Variable Valency:- 

Many elements show variable valency. 
Valency of iron may be +2 or +3 
Valency of copper may be +1 or +2. 

 
Compound Formula Valency of Metal 
Iron (II) Chloride FeCl2 Fe+2 
Iron (III) Chloride FeCl3 Fe+3 
Copper (I) Oxide Cu2O Cu+1 
Copper (II) Oxide CuO Cu+2 

 
 Important Valencies: 
 

Name Valency 
Hydrogen H+ 
Sodium Na+ 
Potassium K+ 
Magnesium Mg+2 
Calcium Ca+2 
Strontium Sr+2 
Barium Ba+2 
Manganese Mn+2 
Nickel Ni+2 
Bismuth Bi+3 
Aluminium Al+3 
Cobalt Co+3 
Mercury Hg+ 
Iron (II) Fe+2 
Iron (III) Fe+3 
Copper (I) Cu+ 
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Copper (II) Cu+2 
Tin Sn 
Silver Ag 
Gold Au 
Zinc Zn+2 
Antimony Sb+3 
Oxide O¯2 
Chloride Cl¯ 
Bromide Br¯ 
Iodine I¯ 
Acetate CH3COO¯ 
Carbonate CO3¯2 
Bicarbonate HCO3¯ 
Sulphate SO4¯2 
Bisulphate HSO4¯1 
Phosphate PO4¯3 
Nitrate NO3¯ 
Lead Pb+2 

FORMULA:- 
Definition 

The representation of molecule of a substance in terms of symbol is called Formula. 
 

Example:- 
 

(i) Sodium Hydroxide 
 (Na)+1 (OH)¯1 
 (Na)1 (OH)1 
 NaOH 
 
(ii) Sodium Carbonate 
 (Na)+1 (CO3)¯2 
 (Na)2 (CO3)1 
 Na2CO3 
 
(iii) Ammonium Sulphate 
 (NH4)+1 (SO4)¯2 
 (NH4)2 (SO4)1 
 (NH4)2 SO4 

 
Types of Formula:- 

There are two types of formula:- 
 

(i) Empirical Formula. 
(ii) Molecular Formula. 

 
EMPIRICAL FORMULA:- 

Definition 
The formula which gives simple ratio between the atoms of different elements is 
called Empirical Formula. 

 Example:- 
   The empirical formula of glucose (C6H12O6) is CH2O. 
 
MOLECULAR FORMULA:- 

Definition 
The formula which represents actual no. of molecule in a compound is called 
Molecular Formula. 

 Example:- 
   The molecular formula of glucose is C6H12O6. 
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The molecular formula of benzene is C6H6.  The molecular empirical formula of 
water is H2O. 

 
ATOMIC MASS:- 

Definition 
The atomic mass of an element is the average relative mass of isotopes of that 
element referred to the atomic mass of carbon which is taken as 12 a.m.u. 

 
MOLECULAR MASS: 

Definition 
The molecular mass of element when it exist in form of molecule is the average mass 
of molecules as compared to one atom of Carbon.   

OR 
The sum of atomic masses of all element present in the molecule is called Molecular 
Mass. 

Examples:- 
1. H2O 
 =  1 x 2  +  16 x 1 
 =  2  +  16 
 =  18 
 
2. NaOH 
 =  23 x 1  +  16 x 1  + 1 x 1 
 =  23  +  16  +  1 
 =  40 
 
3. H2SO4 
 =  1 x 2  +  32 x 1  +  16 x 4 
 =  2  +  32  +  64 
 =  98 

 
GRAM ATOMIC MASS:- 

Definition 
The representation of atomic mass of element in grams is called Gram Atomic Mass. 

 
GRAM MOLECULAR MASS:- 

Definition 
The representation of molecular mass of a molecule in grams is called Gram 
Molecular Mass. 

MOLE:- 
Definition 

The gram atomic mass of element or gram molecular mass of compound is called 
Mole. 
Example:- 

1 gm hydrogen =  1 mole 
12 gm carbon  =  1 mole 
18 gm H2O  =  1 mole 
40 gm NaOH  =  1 mole 
 
1 mole of oxygen =  16 gm 
1 mole of sulphur =  32 gm 
1 mole of H2SO4 =  98 gm 
1 mole of HCl  =  36.5 gm 

 
Second Definition:- 

Mole is also defined as follows:- 
“The ratio between given mass and molecular or atomic mass of a 
substance is called Mole”. 

Formula:- 
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 Mole  =  Given mass of substance         
    Molecular mass or Atomic Mass 

 
AVOGADRO’S NUMBER: 

Definition 
The one mole of an element or one mole of a compound contain constant no. of 
atoms or molecule which is known as “Avogadro No.”. 
It is denoted by NA. 
The value of Avogadro No. is 6.023 x 1023. 

Example:- 
1 mole of hydrogen atom contain 6.023 x 1023 atoms. 
12 gram or 1 mole of carbon contain 6.023 x 1023 atoms. 
16 gram or 1 molecule of O2 atom contain 6.023 x 1023 atom. 
1 mole of H2O contain 6.023 x 1023 molecules. 
1 mole of CO2 contain 6.023 x 1023 molecules. 

 
THE LAW OF CONSTANT COMPOSITION:- 
 

Introduction:- 
In 1799 Joseph Proust demonstrate a law of ratio of element in a compound which is 
known as Law of Constant Composition. 

Statement:- 
The law state that:- 

“Every pure simple of a particular chemical compound contain same element 
combine with the same fixed proportion.” 

Explanation:- 
Copper carbonate is prepared by methods:- 

 
1. CuSO4  +  Na2CO2 ⎯⎯⎯⎯→ CuCO3  +  Na2SO4 
2. CuCl2  +  (NH4)2CO3 ⎯⎯⎯⎯→ CuCO3  +  2NH4Cl 
3. Cu  +  ZnCO3  ⎯⎯⎯⎯→ CuCO3  +  Zn 

 
In the above equations, it is clear that whatever the source of method of preparation is used 
it always had the same proportion of carbon, oxygen and copper by mass. 

 
PERCENTAGE COMPOSITION: 

Definition 
The amount of element in 100 parts of compound is called Percentage Composition 
of Element. 

Formula:- 
   Percentage  =          Atomic Mass of Element         x  100 
           Molecular Mass of Compound 
 

CHAPTER# 2 
CHEMICAL REACTION AND CHEMICAL EQUATION 

 
CHEMICAL REACTION:- 

Definition: 
The process in which two or more atoms combine each other and form a new compound is 
called Chemical Reaction. 

Example:- 
 

1) 2H2  +  O2 ⎯⎯⎯⎯→ 2H2O 
2) C  +  O2 ⎯⎯⎯⎯→ CO2 
3) N2  +  3H2 ⎯⎯⎯⎯→ 2NH3 
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REACTANTS:- 
Definition: 

Those substances which combine to each other during reaction are called Reactants. 
Example:- 

In above example hydrogen, oxygen, carbon and nitrogen are reactants. 
 
PRODUCTS:- 

Definition: 
The new substance form during reaction is called Product. 

Example:- 
In above example H2O, CO2 and NH3 are products. 

 
DIRECTION OF REACTION:- 

 
The aero of equation represents the direction of reaction. 
The head of aero also represents product and tail of aero represent reactant. 

 
CHEMICAL EQUATION:- 

Definition: 
The representation of chemical reaction in term of symbol and formula is called Chemical 
Equation. 

Example:- 
2H2  +  O2 ⎯⎯⎯⎯→  2H2O 

 
 

LAW OF CONSERVATION OF MASS: 
Or 

LAW OF CONSERVATION OF MATTER: 
 
INTRODUCTION:- 

In 1785 a French chemist Lavoiser put forward an important law about matter or mass which 
is known as Law of Conservation of Matter or Law of Conservation of Mass. 

 
STATEMENT:- 

According to Law of Conservation of Matter: 
 

“Matter can neither be created nor be destroyed”. 
Law can also be stated as:- 

“In any chemical reaction sum of masses of products is always 
equal to the sum of masses of reactants”. 

 
EXPLANATION:- 

 
The Law of Conservation of Matter can be explained by following experiment:- 

EXPERIMENT: 
Take some sodium chloride solution in a conical flask.  Place a solution of silver nitrate in a 
small test tube along the walls of conical flask.  Seal the flask and weight it along the 
contents of the flash and allow the silver nitrate solution to mix with sodium chloride 
solution.  A white precipitation of silver chloride is formed.  Weight the flask and products 
again. 

   AgNO3(aq)  +  NaCl(aq)   ⎯⎯⎯⎯→   AgCl(s)  +  NaNO3(aq) 
 

The two weights will be equal.  Hence the law of conservation of mass is verified. 
 
EXOTHERMIC REACTION: 

Definition: 
The reaction, in which heat is evolved during chemical reaction, is called 
Exothermic Reaction. 
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The heat which evolved during chemical reaction is called Enthalpy and it is denoted 
by ΔH. 
In exothermic reaction, enthalpy of product is less than enthalpy of reactants. 
It is shown as follows:- 

 
ENDOTHERMIC REACTION: 

Definition: 
The reaction in which heat is absorbed during reaction is called Endothermic 
Reaction. 

 
In endothermic reaction enthalpy of reactant is less than enthalpy of product. 

Example:- 
Following are the example of endothermic reaction. 

N2  +  O2  +  ΔH ⎯⎯⎯⎯→ 2NO 
H2  +  I2  +  ΔH ⎯⎯⎯⎯→ 2HI 

 
 
BALANCING OF CHEMICAL REACTION 

Definition: 
An equation in which the no. of atoms of each element is same on both side of 
equation is called Balanced Equation. 

Example:- 
   CaCl2  +  Na2CO3 ⎯⎯⎯⎯→ CaCO3  +  2NaCl (Bal) 

Method: 
1. Chemical equations are balanced by using coefficient.  These coefficients are simple 

nos. that is 2, 3, 4, 5 and so on. 
2. Chemical equations are balanced by multiplying a suitable coefficient which is used 

in whole no. 
3. For balancing the chemical equation write the correct formula of reactant and 

product. 
4. During balancing work with one element at a time:- 

 Examples:- 
(i) Zn  +  HCl ⎯⎯⎯⎯→ ZnCl2  +  H2   (U.B) 
 Zn  +  2HCl ⎯⎯⎯⎯→ ZnCl2  +  H2   (Bal) 
 
(ii) H2S  +  SO2 ⎯⎯⎯⎯→ H2O  +  S   (U.B) 
 2H2S  +  SO2 ⎯⎯⎯⎯→ 2H2O  +  3S   (Bal) 
 
(iii) SO2  +  O2 ⎯⎯⎯⎯→ SO3    (U.B.) 
 2SO2  +  O2 ⎯⎯⎯⎯→ 2SO3    (Bal) 
 
(iv) CaCO3  +  HCl  ⎯⎯⎯⎯→ CaCl2  +  H2O  +  CO2 (U.B.) 
 CaCO3  +  2HCl    ⎯⎯⎯→ CaCl2  +  H2O  +  CO2 (Bal) 
 
(v) KClO3  ⎯⎯⎯⎯→ KCl    +  O2   (U.B.) 
 2KClO3 ⎯⎯⎯⎯→ 2KCl  +  2O2   (Bal) 
(vi) FeSO4  ⎯⎯⎯⎯→ Fe2O3  +  SO2  +  SO3 (U.B.) 
 2FeSO4 ⎯⎯⎯⎯→ Fe2O3  +  SO2  +  SO3 (Bal) 
 
(vii) H2  +  Cl2 ⎯⎯⎯⎯→ HCl    (U.B) 
 H2  +  Cl2 ⎯⎯⎯⎯→ 2HCl    (Bal) 
 
(viii) KBr  +  Cl2 ⎯⎯⎯⎯→ KCl  +  Br2   (U.B) 
 2KBr  +  Cl2 ⎯⎯⎯⎯→ 2KCl  +  Br2   (Bal) 
 
(ix) Na2CO3  +  H2O  ⎯⎯⎯→ NaOH    +  H2CO3  (U.B) 
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 Na2CO3  +  2H2O    ⎯⎯→ 2NaOH  +  H2CO3  (Bal) 
 
(x) CH4  +  O2 ⎯⎯⎯⎯→ H2O    +  CO2   (U.B) 
 CH4  +  3O2 ⎯⎯⎯⎯→ 2H2O  +  CO2   (Bal) 
 
(xi) NH3  +  Cl2 ⎯⎯⎯⎯→ N2  +  HCl   (U.B) 
 2NH3  +  3Cl2 ⎯⎯⎯⎯→ N2  +  6HCl   (Bal) 
 
(xii) H2S  +  Cl2 ⎯⎯⎯⎯→ HCl  +  S   (U.B) 
 H2S  +  Cl2 ⎯⎯⎯⎯→ 2HCl  +  S   (Bal) 

 
STOICHIOMETRY:  

Definition: 
The branch of chemistry which deals the quantitative relationship between reactant 
and product is called Stoichiometry. 

Types of Relation:- 
There are three types of relation between reactants and products:- 

1. Mass – Mass Relationship. 
2. Mass – Volume Relationship. 
3. Volume – Volume Relationship. 

 
1. Mass – Mass Relationship:- 

Definition: 
The relationship in which mass of reactant or product is given and mass of reactant 
or product is required is called Mass – Mass Relationship. 

 Method:- 
   Following methods are used for calculation of mass-mass relationship. 
 

1. First write the correct balanced equation. 
2. Find the molecular mass of those compounds which are given for required. 
3. For required compound we used unitary method. 

 
 
TYPES OF CHEMICAL REACTION: 

Following are different types of chemical reaction. 
1. Simple decomposition. 
2. Synthesis. 
3. Displacement. 
4. Double decomposition. 
5. Neutralization. 
6. Hydrolysis. 

 
SIMPLE DECOMPOSITION:- 

Definition: 
It is that reaction in which compound (reactant) decomposes into two or more than 
two parts (products).  They may be in the form of atom or compound. 

  Decomposition takes place due to heating. 
 Example:- 
  Following are the different example:- 

(i) A  ⎯⎯⎯⎯→ A1  +  A2 
(ii) KClO3  ⎯⎯⎯⎯→ KCl  +  O2 
(iii) CO2  ⎯⎯⎯⎯→ C  +  O2 
(iv) FeSO4  ⎯⎯⎯⎯→ Fe2O3  +  SO2  +  SO3 
(v) Pb(NO3)2 ⎯⎯⎯⎯→ PbO  +  NO  +  O2 

SYNTHESIS:- 
Definition: 

It is that reaction in which two or more than two compounds or element (reactant) 
combine to form a new compound (product). 
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 Example:- 
(i) H2  +  Cl2 ⎯⎯⎯⎯→  HCl 
(ii) CaO  +  CO2 ⎯⎯⎯⎯→  CaCO3 

 
DISPLACEMENT:- 

Definition: 
The reaction in which an atom or radical displaces another atom or radical of a 
compound is called Displacement. 

Example:- 
(i) Zn  +  CuSO4 ⎯⎯⎯⎯→  ZnSO4  +  Cu 
(ii) 2KBr  +  Cl2 ⎯⎯⎯⎯→  KCl  +  Br2 

 
DOUBLE DECOMPOSITION:- 

Definition: 
The reaction in which both reactants are decomposed and formed new compounds by 
re-exchanging their radical is called Double Decomposition. 

 Example:- 
(i) A+–B¯  +  C+–D¯ ⎯⎯⎯⎯→  AD  +  CB 
(ii) Na+OH¯  +  H+Cl¯ ⎯⎯⎯⎯→  NaCl  +  H2O 
(iii) Ag+NO3¯  +  Na+Cl¯ ⎯⎯⎯⎯→  AgCl  +  NaNO3 
(iv) Ba+Cl2¯  +  Na2

+SO4¯ ⎯⎯⎯⎯→  BaSO4  +  2NaCl 
 
 
 
 
 
 
 
 
NEUTRALIZATION:- 

Definition: 
The reaction in which acid and base reacts to each other and form salt and water is 
called Neutralization. 

 
   Neutralization is also a type of Double Decomposition. 
 Example:- 

(i) Na+OH¯  +  H+Cl¯ ⎯⎯⎯⎯→  NaCl  +  H2O 
(ii) 2KOH  +  H2SO4 ⎯⎯⎯⎯→  K2SO4  +  2H2O 

 
HYDROLYSIS:- 

Definition: 
   The reaction in which a reactant is water is called Hydrolysis. 
   
   Hydrolysis is also a double decomposition reaction. 
 Example:- 
   
   Na+Cl¯  +  H2

+O¯ ⎯⎯⎯⎯→  NaOH  +  HCl 
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CHAPTER # 3 
WATER AND SOLUTION 

WATER: 
Introduction:- 

Water is the most important compound on the earth.  Human body composed about 
65% to 70% water by weight which is control the various function of body. 

The formula of water is H2O, Its mean that water consist two atom of Hydrogen and 
one atom of Oxygen.  That is the ratio of hydrogen and oxygen in water is 2:1. 

 
Occurrence of Water:- 

Water is the most important compound and it has been estimated that total amount of 
water present on earth is 133 billion km3 which is covers 80% of earth surface. 

The ocean contains about 97% of world water.  The rest water is in the form of 
glaciers, ice caps, ground water and inland water. 

 
Distribution of Water on Earth:- 

Following chart shows that the distribution of water on the earth. 
 

Location Water (%) 
Oceans 97.10% 
Glaciers or Ice caps 2.1% 
Under ground water 0.6% 
Inland water 0.2% 
Atmospheric water 0.001% 
(Water vapours)  

 
Importance of Water:- 

The life on the earth is depend upon the water. i.e. 
1. The human, animals and plants that live on earth totally depend upon water. 
2. In our houses water is used for drinking, cooking, washing and other 
activities. 
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3. In industries water is used as a solvent, as a coolant and as a chemical 
reagent. 
4. In agriculture water is used for raising crops which provides us food. 
5. In form of rain water regulate the temperature of earth. 

 
Water Cycle or Hydrological Cycle:- 

The continuous transfer of water between different reservoirs on the earth is 
called Water Cycle or Hydrological Cycle. 

 
Explanation:- 

The distribution of water amongst all source remain constant.  There is a 
dynamic cycle of water between them. 

Water is evaporating constantly from land and water surface.  In atmosphere 
water vapour condense in cloud and return back to the earth in form of rain and 
snow. 

Most of the water falls directly into the ocean.  A part of water falls as snow 
on glaciers and ice caps and stays their some of the water runs off into streams and 
rivers fills lakes and seeps into underground water reservoirs.  In this way total 
quantity of water in our plant remain almost constant.  This cycle of water is called 
Water or Hydrological Cycle. 

 
Water Pollution:- 

Water is an excellent solvent and has a dissolved various substance.  Water is 
considered as a polluted when it is contaminated with substances which are harmful 
for human beings and other living things. 

 
Some major sources of water pollution are as below:- 

 
1. Micro organism. 
2. Agriculture water pollution. 
3. Industrial water pollution. 

 
Micro Organism:- 

Micro organisms are most serious form of water pollution.  Diseases like 
typhoid, cholera, dysentery, spread rapidly through water pollution. 

   This type of pollution is caused by a run off of water sewerage. 
 

Agriculture Water Pollution:- 
Farmer apply millions of tons of fertilizer to their fields.  Water pollution 

results from the phosphate and nitrate present in fertilizer.  These enter our water 
supplies to run off and also by absorption through the soil.  The large concentration 
of nitrates are toxic to human and animals. 

 
Industrial Water Pollution:- 

Pollutants, such as the oxide of sulphur, nitrogen and other chemicals, 
discharge by industries and automobiles mix into air.  And by the rain they are back 
to the earth and mix to the water through seepage or surface run off.  Industrial 
discharge their waste into rivers which reaches into oceans. 

 
Erosion:- 

Definition: 
The process by which the land surface of the earth warns down and planned off is 
called Erosion. 

OR 
Erosion is a process which has determined the shape of landscapes. 

Explanation:- 
Erosion breaks up the rocks of land surface carries them into the oceans 

which later on transformed into the new rocks and elevated above the sea millions of 
years later. 
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Rain is a most important tool in leveling the landscapes.  There are chemicals 
in rain water which have the power of dissolving some of the elements which 
composed rocks. 

Wind also plays a part in breaking u rocks specially in dry countries.  Forest 
is the most important of all nature tools. 

 
PROPERTIES OF WATER:- 
 
CHEMICAL PROPERTIES:- 
 
 Thermal Stability:- 

Water is a very stable compound.  It resists decomposition by heat. Even at 2000°C 
about 0.1% of water molecule decomposed into hydrogen and oxygen. 

 
                2000°C 
    2H2O (g)  2H2 (g)   +   O2 (g) 
  
 
 Reaction with Metals:- 
 

 Reaction with Active Metal:- 
 
 Water reacts with active metals like sodium, potassium, and calcium at ordinary 

temperature and produce hydrogen. 
 

 Na(s) +  OH(aqu) ⎯⎯⎯⎯→ NaOH(aqu) +  H2(g)↑ 
 K(s) +  H2O(aqu) ⎯⎯⎯⎯→ KOH(aqu) +  H2(g)↑ 
 Ca(s) +  H2O(aq) ⎯⎯⎯⎯→ Ca(OH)2(aq) +  H2(g)↑ 

 
 Reaction with Less Active Metal:- 
   Less active metal like magnesium react with steam and produce 
hydrogen. 
 

 Mg(s) + H2O Heat
⎯⎯⎯→ MgO + H2↑ 

 Zn(s) + H2O Heat
⎯⎯⎯→ ZnO + H2↑ 

 Reaction with Iron:- 
 

 2Fe(s) + 3H2O(g) Heat
⎯⎯⎯⎯→ 2Fe2O2 + 3H2↑ 

 
 Reaction with Carbon or Formation of Water Gas:- 
 
 Water reacts with red hot coke in form of steam at 1000°C and produce water gas. 
 

 C(s) + H2O(g) 1000°C
⎯⎯⎯⎯→ {CO  +  H2} 

     Water gas
 

Water Gas:- 
The mixture of carbon monoxide and hydrogen is called Water Gas. 

    The formula of water gas is {CO + H2} 
 
COMPOSITION OF WATER: 

Later, experiments on the explosion of mixtures of hydrogen and oxygen revealed 
that, in forming water, hydrogen and oxygen are consumed in a ratio of 2:1 by vol. 
Experiments on the decomposition of water by an electric current (electrolysis), confirmed 
that hydrogen and oxygen combined in the ratio of two parts of hydrogen to one part of 
oxygen by vol.  The apparatus used for this, known as Hoffmann’s Voltmeter. 

Further experiments by Proust revealed that hydrogen and oxygen combined to form 
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      9 
8 
 
 
      9 

water in the ratio of 1:8 by mass.  Since the atomic mass of hydrogen is 1 and that of oxygen 
is 16.  This corresponds to 2 atoms of hydrogen combining with one atom of oxygen.  Thus, 
at last it could be established that the formula of water was H2O. 

Proust’s experiments verified that composition of water which has the formula H2O 
and contain hydrogen (11.11%) and oxygen (88.89%) with a ratio of hydrogen: oxygen 
(1:8). 

 
 Formula of water    =  H2O 
 Molecular weight of water =  18 

 
Ratio of hydrogen and oxygen by mass = 1:8 since there are two hydrogen atoms in 

H2O and atomic mass of O = 16, we have:- 
 
 % H  =   2   x  100  =   100    =  11.11% 
    18                 9 

 
 % O  =   16    x  100  =   800    =  88.89% 
     18                   9 

 
PHYSICAL PROPERTIES OF WATER:- 
 
Melting and Boiling Point:- 
 
 Melting Point:- 

Definition: 
   The temperature at which a solid converts into liquid is called Melting Point. 
 Boiling Point:- 

Definition: 
   The temperature at which a liquid converts into vapours is called Boiling Point. 
 
 Boiling Point and Melting Point of H2O:- 

 
The melting and boiling point of H2O is very high than those compounds which are 
chemically similar to H2O. 

   The high melting and boiling point of H2O is due to the hydrogen bonding. 
The hydrogen bounding is responsible for unusual properties of H2O.  For example 
hydrogen bounding which causes solid ice to float on the surface of water. 

 
    O – H .............. O – H .............. O – H 
     |      |         | 
    H     H        H 
DENSITY:- 

Definition: 
   Mass per unit volume of a substance is called Density. 
 
 Density of H2O:- 

Water has anomalous expansion i.e. on cooling water its vol. gas on 
decreasing until the temperature reaches 4°C.  At 4°C H2O has maximum density.  
Thus on cooling below 4°C the volume. of H2O starts increasing.  It increases till 
H2O freezes into ice and therefore density of ice is less than that of liquid H2O and 
explain why ice floats on H2O. 

 
Expansion of H2O is explained on the bases of structure of ice crystal.  In the 

crystal the molecule of H2O are further apart than in liquid H2O than ice occupies a 
large vol. and a liquid form. 

 
HEAT CAPACITY:- 

Definition: 
The amount of heat required to raise the temperature of one gram of substance by 
14.5°C to 15.5°C is called Heat Capacity. 
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The specific heat of H2O is 4.2 joules/gm°C. 
Due to high specific heat of H2O, it undergoes temperature change v. slowly 
comparatively other compounds. 

 
 
 
LATENT HEAT OF FUSION OF ICE:- 

Definition: 
The amount of energy which required to change a given amount of H2O from a solid 
to liquid state is called Latent Heat of Fusion of H2O. 

 
LATENT HEAT OF VAPOURIZATION:- 

Definition: 
The energy required to convert a given amount of H2O from liquid states to gases 
states and it boiling point is called Latent Heat of Vaporization. 

 
  The latent heat of vaporization of H2O is 41 KJ/mole. 
 
SOFT WATER:- 

Definition: 
The water which produces leather with soap is called Soft Water. 

 
HARD WATER:- 

Definition: 
The H2O which produce curds with soap and does not produce with leather is called 
Hard Water. 

 
CAUSES OF HARDNESS OF WATER:- 

If the calcium and magnesium ion include in water than water become hard i.e. Ca 
and Mg ions make the water hard. 

Calcium and Magnesium ion in Water in the form of bicarbonates, sulphates and 
chlorides are the causes of the hardness.  Carbonates of Ca and Mg are converted into 
bicarbonate in the presence of CO2 and dissolve in H2O. 

 
Types of Hard Water:- 

   There are two types of hard water. 
 

1. Temporary hard H2O. 
2. Permanent hard H2O. 

 
 
 Temporary hard H2O:- 

The H2O which contains bicarbonates of Ca and Mg is called Temporary 
Hard Water.  There salts are present in form of ions and soluble in water. 
 
  Ca(HCO3)2         Ca++   +   2HCO3¯ 
  Mg(HCO3)2         Mg++   +   2HCO3¯ 

 Permanent Hard Water:- 
The H2O which contain sulphates or chlorides of Ca and Mg is called 
Permanent Hard H2O. 

    These salts are also present in form of ions. 
 
      CaCl2   Ca++   +   2Cl¯ 
      MgSO4  Mg++   +   SO4¯ 
 
METHODS OF REMOVE THE HARDNESS OF WATER:- 

Following methods are used to remove the hardness of H2O. 
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1. Clark Process. 
2. Ion Exchange Method. 

 Clark Method:- 
In this method bicarbonate of Ca and Mg is converted into carbonates in the presence 
of calcium hydroxide.  The carbonates of Ca and Mg are insoluble in H2O and hence 
settle down at bottom.  Soft H2O is drained off for use. 

 
Ca(HCO3)2 + Ca(OH)2 ⎯⎯⎯→ CaCO3 + H2O 
       
Mg(HCO3)2 + Mg(OH)2 ⎯⎯⎯→ MgCO3 + CaCO3  +  H2O 

 
 Ion Exchange Method:- 

In this method hard H2O is passed through a column filled with sodium zeolite.  The 
column absorbed Ca and Mg ion and convert it into insoluble Ca and Mg zeolite and 
therefore hard H2O is change in soft H2O. 

 
 
 
 
 
DISADVANTAGES OF HARD WATER:- 
 

(i) Hard water is uneconomical for laundries because it consumes large amount of soap. 
(ii) It is harmful for Steam Engines because on boiling it settles scales of soluble CaCO3 

and MgCO3 in the bottom of boiler and in connected pipes.  On account of this 
deposition, large amount of heat will be required and more fuel will be consumed. 

(iii) If hard water is used for drinking purpose for long time it may cause dysentery or 
other stomach disorders. 

USES OF WATER:- 
 

Domestic Use:- 
Water is used in homes for drinking, cooking, washing and other activities.  In the 
west each person use 230 litres per day.  About 10% of water is used for domestic 
consumption. 

Industrial Use:- 
About 85% of water is used for cooling purposes.  Rest is used for washing, 
scrubbing, hydraulic transport and as a solvent 8% is consumed in the world is used 
in industries. 

Agricultural Use:- 
82% of water is used for agriculture 11000 million liters of water are needed to grow 
one ton of cotton.  A single cabbage needs 0.15 ton of water. 

Power:- 
Water is also needed for hydroelectric power, for steam raising to turn turbines and 
as a coolant. 

 
ISOTOPES:- 

Definition: 
Isotopes are the atoms of same element which have same atomic no. but different 
atomic mass. 

 
ISOTOPES OF HYDROGEN:- 

There are three isotopes of hydrogen. 
 

1) Protium or ordinary hydrogen 1P1  or  1H1 
2) Deuterium or heavy hydrogen 1D2  or  1H2 
3) Tritium     1T3  or  1H3 

 
HEAVY WATER:- 

Definition: 

Ca++ + Na Zeolite ⎯⎯⎯→ Ca Zeolite + Na+ 
       
Mg++ + Na zeolite ⎯⎯⎯→ Mg zeolite + Na+ 



27 | P a g e  
 

www.thresholdcollegiate.webs.com 
www.facebook.com\threshold-collegiate 

www.twitter.com\threshold1999 

 

The water in which ordinary hydrogen is replaced by heavy hydrogen 1D2 is called 
Heavy Water. 

 
Physical Properties Ordinary Water Heavy Water 
   
Molecular Formula H2O D2O 
Molecular Mass 18 20 
Density at 0°C gm/cm3 1 1.11 
Temperature of max. density °C 4 11.6 
Freezing point °C 0 C0 3.8 C0 
Boiling point °C 100 C0 101.4 C0 

 
Presence in Water:- 

In every 7000 parts of ordinary water, there is only one part of heavy water. 
Uses:- 

1. It is used as “moderator” in nuclear fission power plant in order to control fission 
reaction. 

2. It is used as “tracer” in different biological and chemical reactions. 
3. It is used to prepare “hydrogen bomb”. 

 
SOLUTION:- 

Definition: 
The homogenous mixture is called Solution.  A solution contains solute and solvent i.e. 

    Solution  =  Solvent + Solute. 
 

Solute:- 
The substance which is present in less amount in solution is called Solute. 

Solvent:- 
The substance which is present in greater amount in solution is called Solvent. 

 
SOLUBILITY:- 

Definition: 
The solubility of a solute in a solvent at a particular temperature is a no. of grams of solute 
necessary to saturate 100 gm of solvent at that temperature. 

 
FACTORS AFFECTING SOLUBILITY:- 

 
Following factors are affected on solubility of solute. 

1. Temperature. 
2. Pressure. 
3. Nature of solute and solvent. 

 TEMPERATURE:- 
Generally solubility of solute increases in increase in temperature. 

For example:- 
The solubility of KNO3 increases with temperature. 
Solubility of solute increases with increase in temperature in endothermic reaction. 
Solubility of solute decreases with the increase in temperature in exothermic 

reactions. 
 
 
 
 PRESSURE:- 

Solubility of gases increases with the increase in pressure. 
 

For example:- 
In a soda water bottle CO2 is filled with pressure.  When the bottles opens, CO2 
comes out with effervescence because the pressure in the bottle is releases resulting 
in decrease in the solubility of the gas. 
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 NATURE OF SOLUTE AND SOLVENT:- 
Solubility of polar compound is more in polar solvents and that the non-polar solute 
in non-polar solvent.  

For example:- 
Naphthalene being a non-polar solute is more soluble in benzene, a non-polar solvent 
than in H2O 
 

TYPES OF SOLUTION:- 
There are three types of solution:- 

1. Unsaturated solution. 
2. Saturated solution. 
3. Super saturated solution. 

 
 Unsaturated Solution:- 

Definition: 
An unsaturated solution one which contains less amount of solute that it can 
hold at particular temperature. 

 
 Saturated Solution:- 

Definition: 
It is a solution which contains maximum amount of solute that it can dissolve 
at particular temperature. 

 
 Super Saturated Solution:- 

Definition: 
It is a solution which contains more amount of solute that can cortically be 
held by solvent at particular temperature. 

 
IONS:- 

Definition: 
The atoms or group of atoms which have charge (positive or negative) is called Ion. 

 
NON ELECTROLYTES:- 

Definition: 
The compounds which do not ionized in aqueous solution and thus do not conduct 
electricity are called Non-Electrolytes. 

 
ELECTROLYTES:- 

Definition: 
The compounds which ionized in aqueous solution and conduct electricity are called 
Electrolytes. 

 
TYPES OF ELECTROLYTES:- 

There are two types of electrolytes:- 
1. Strong Electrolytes. 
2. Weak Electrolytes. 

 
 Strong Electrolytes:- 

The compounds which ionized to a large extent in dilute aqueous solution 
and thus conduct electric current to large extent are called Strong Electrolyte. 

  Example:- 
    HCl, H2SO4, NaCl, NaNO3 etc. 
 
 Weak Electrolytes:- 

The compounds which ionized to a small extent in dilute aqueous solution 
and thus conduct electric current to large extent are called Weak Electrolytes. 

  Example:- 
    CH3COOH, Benzoic Acid. 
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ELECTROLYSIS:- 
Definition: 

The movement of ion of an electrolyte and their deposition as a neutral species at the 
electrodes under the influence of electric current is called Electrolysis. 

 
ELECTROLYTIC CELL:- 

Definition: 
The cell in which electrolysis carried out is called Electrolytic Cell. 

 
Electrodes:- 

The metallic plates which connected with battery are called Electrodes. 
 

Explanation of Electrolysis:- 
Electrolysis is usually carried out in electrolytic cell.  It consist of a battery 

whose terminals are connected to electrodes. i.e. anode and cathode. 
The battery pulls electrons out of anode making it positive and pushes those 

electrons on to the cathode making it negative. 
The positive electrodes (anode) attract the negative ions while the negative 

electrode (cathode) attract the positively charge ion. 
On reaching the electrodes the ions change to neutral species by mean of 

oxidation and reduction reaction. 
 

Oxidation:- 
The loss of electron is called Oxidation. 

Reduction:- 
The gain of electron is called Reduction. 

 
ELECTROLYSIS OF CuCl2:- 

When aqueous CuCl2 is electrolyzed between carbon electrodes then it 
decomposed into copper (positive and Cl¯ (negative) ion and Cu deposited at 
negative electrode (cathode) while Cl is given of positive electrode (anode). 
 
Reaction at Cathode:- 

Cu ions reach at cathode and after reduction it becomes neutral. 
      Cu++   +  2e¯  ⎯⎯⎯⎯→  Cu(s) 

Reaction at Anode:- 
Cl ions reach at anode and after oxidation it becomes gas. 

      2Cl¯  ⎯⎯⎯⎯→  Cl2   +  2e¯ 
 
ELECTROLYSIS OF H2O:- 

In water add salt or acid to pass electric current.  NaSO4 is strong electrolyte, 
so its solution Na and SO4 ions never discharge from aqueous solution, instead the 
ions from the solution discharge.  As H2 and OH ions are removed more.  H2O 
ionizes to replace them. 

 
Reaction of Cathode:- 

 
     4H+

(aq)  +  4e¯  ⎯⎯⎯⎯→  2H2(g) 
 

Reaction of Anode:- 
 
     4OH¯(aq)  ⎯⎯⎯⎯→  2H2O  +  O2  +  4e¯ 
 
 
CONCENTRATION OF SOLUTION:- 

Definition: 
The amount of solute in solution is called Concentration of Solution. 

 
Concentration of solution is measured by following method:- 
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1. Percentage concentration. 
2. Molarity 
3. Molality. 
4. Normality. 
5. Mole fraction. 

 
MOLARITY:- 

Definition: 
The no. of moles of solute dissolve 1 dm3 solution is called Molarity of Solution. 

 
Representation:- 

Molarity is represented by “M”. 
 

Formula:- 
 Molarity  =    Mole of solute    
           Solution in dm3 

 
Mole  =   Mass of solute 
    Molecular mass 

 
 
 
 
 

        Molarity =   Mass of solute   
Molecular mass x solution in dm3 

 
 
 
 
 
 
 
 
 
 

CHAPTER # 4 
ATOMIC STRUCTURE 

DALTON’S ATOMIC THEORY:- 
Introduction:- 

In 1808, Dalton gave a specific theory on the existence or nature of atoms which is 
known as Dalton’s Atomic Theory. 

 
Postulates of Dalton Atomic Theory:- 

Following are the important postulates of Dalton Atomic Theory:- 
1) Matter is composed indivisible particles called atoms. 
2) Atoms can neither be created nor destroyed. 
3) Atoms of particular elements are identical in size, shape, mass and all other 

properties and differ fro atoms of other element in these properties. 
4) Chemical reaction takes place in small whole number of atoms. 

 
Defects of Dalton’s Atomic Theory:- 

Following defects are observed in Dalton’s Atomic Theory:- 
 

1. Atom consists of charged particles called electron, protons and neutral 
particles called neutron. 

2. The atom of the same element may different in their atomic masses and such 

Molarity  = 
  Mass of solute   

      Molecular mass         
Solution in dm3 
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atoms of an element are called isotopes. 
3. The ratio between atoms of various molecules of organic compound is not 

simple. 
4. Matter can be converted into energy by Einstein’s Equation:- 

      E  =  mc2 
 
FUNDAMENTAL PARTICLES OF ATOM:- 

There are three fundamental particles of atoms:- 
 

1. Electrons. 
2. Protons. 
3. Neutrons. 

 
ELECTRON:- 

It is a (–) charged particle having mass 9.11 x 10 -31 kg.  The charge on electron is 
1.602 x 10 -19 C.  They are present around the nucleus of an atom. 

 
 PROTON:- 

Proton is (+) charged particle having mass 1.67 x 10 -27 kg.  The charged on proton is 
1.602 x 10 -19 C.  Proton is 1806 times heavier than electron.  It is present in the 
nucleus of atom. 

 NEUTRON:- 
It has no charged and the mass of it is 1.6749 x 10 -27 kg.  They are present in the 
nucleus of atom.  It is 1824 heavier than electron. 

 
DISCOVERY OF ELECTRON:- 
 
DISCHARGE TUBE EXPERIMENT OR CROOKE’S EXPERIMENT:- 
 

Introduction:- 
Electron is the smallest particle of atom.  Crooke was the first scientist which 
discovered electron by discharge tube experiment. 

 
Discharge Tube:- 

The tube which consist electrodes which are connected with battery and having a 
vacuum pump is called Discharge Tube. 

Experiment:- 
The discharge tube conducts electricity only a low pressure when a high voltage 
current is applied.  Such discharge tubes are called Crooke’s Tube. 

When a high voltage current was passed through gases across the 2 metallic 
electrodes than Crooke observed no Observations 

When the pressure of tube is reduces then the rays began to origin from 
cathode which are called Cathode Rays. 

If an electric field is applied these rays bend toward positive pole which 
shows their negative nature. 

 
Properties of Cathode Rays:- 

Following are the important properties of cathode rays:- 
 
1. Cathode rays travel in a straight line. 
2 They are negatively charged as the bend towards the positive pole of 

magnetic field. 
3. The rays upon striking glass or other material cause to glow. 
4. They produce sharp shadow of an object which placed in their path. 
5. These rays are reflected in magnetic field.  This behavior indicates that they 

consist of charge particle. 
6. They charge to mass ratio of these particles was found = that of electron. 
  e/m  =  1.16 x 108 C/gm. 
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Conclusion:- 
On the basis of properties of cathode rays it was concluded that cathode rays 

are (–) charged particles called Electron.  Since the nature of cathode rays does not 
rays with a nature of gas and electrode used it the tule.  Therefore, electrons are 
called fundamental particles of atom. 

 
DISCOVERY OF PROTON:- 
 

Introduction:- 
In 1886, Gold Stein performed a series of experiment and discovered (+) rays which 
is known as Proton. 

Experiment:- 
Gold Stein performs the series of experiment in which he used a metal disc with 
holes in it as cathode in discharge tube. 
From his experiment he observed that some rays traveling in the opposite direction to 
that travel by cathode rays.  These rays came from the holes of cathode.  He 
observed that these rays consist of particles and these particles are called Proton. 

 
DISCOVERY OF NEUTRON:- 

 
In 1932, James Chadwick discovered a new particle in nucleus of atom and named it 
neutron.  The neutrons have not any electric charge but it has a relative mass of 
almost exactly on the atomic mass scale.  Its actual mass is 1.675 x 10¯27 kg which is 
same as that of proton.  Like the electron and proton, neutron is the fundamental 
component of all atoms. 

 
ATOMIC NUMBER:- 

 
Definition: 

The no. of protons in an atom called Atomic Number. 
 

It is denoted by Z. 
Atomic no. is also called charged no. 
Z  =  No. of proton or No. of electron. 
No. of protons always  =   No. of electron. 

Example:- 
 

H = 1,  C = 6,  O = 8 
 
 
MASS NUMBER:- 

Definition: 
The total no. of protons and neutrons in an atom is called Mass No. 

 
It is denoted by A. 

 
Example: 

  
H = 2,  C = 12, O = 16 

 
Mass no.  =  No. of proton + No. of neutron. 

A  =  Z  +  N. 
 

92U236    8O16 
 
A  =  236   A  =  16 
Z  =  92   Z  =  8 
N  =  A  –  Z   N  =  A  –  Z 
N  =  236 – 92   N  =  16 – 8 
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N  =  144   N  =  8 
 
 
RUTHERFORD ATOMIC MODEL:- 

 
Introduction:- 

In 1911, Rutherford discovered nucleus of an atom and proposed a model of atom.  
Rutherford proposed a model of atom similar to the solar system. 

Experiment:- 
Rutherford performs a lot of experiment on the scattering of alpha particle on 

thin metal foils like gold, platinum. 
A beam of alpha particles was obtained from a radioactive element polonium.  

He bombarded thin sheets of metal switch alpha particles and observed the effects on 
photographic plate. 

He found that most of alpha particles pass through the foil without any 
deflection but a few particles were deflected but a few particles were deflected to 
very great extend.  It was found experimentally that only one out of 8 thousand 
particle particles suffered a deflection through an angle grater than 90°. 

Conclusion:- 
From this experiment Rutherford reached to the following conclusion about the 
structure of atom. 

 
1. The major portion of atom is empty. 
2. The total mass of atom is present in the nucleus. 
3. The size of nucleus is very small as compared the size of atom. 
4. The (+) is concentrated in the nucleus. 
5. The electron revolved around the nucleus. 

 
Weakness of Rutherford Model:- 

Rutherford model was based on laws of motion and gravitation.  There were two 
series defects noted in this model:- 

 
1. According to classical electromagnetic theory the revolving electron will loss 

energy continuously.  Therefore the orbit of electrons will become smaller 
and smaller until the electrons fall into the nucleus.  Hence atom should be 
unstable. 

 
2. If the electron emits energy continuously they should form a continuous 

spectrum.  But actually line spectrum is obtained. 
 
 
BOHR ATOMIC MODEL:- 

In 1913, Bohr proposed a model about the structure of atom. 
 

The important postulate of Bohr Atomic Model is as follows:- 
 

1) Electron in atom evolved around the nucleus in fixed circular parts which are called 
Orbits. 

2) During revolving around the nucleus electron does not emit energy. 
3) When an electron absorbs energy it moves to higher energy level away from the 

nucleus. 
4) When it loses energy it returned to a lower energy level closer to nucleus. 

  The electron looses a definite quantity of energy called quantum. 
    E2  –  E1  =  ΔE 
    ΔE  =  hυ 
  Where, 
   E1   =  Energy of electron in 1st orbit. 
   E2   =  Energy of electron in 2nd orbit. 
   ΔE  =  Difference of energy level. 
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   υ    =  Frequency. 
   h    = Planck’s constant. (6.6256 x 10¯34 J/sec) 
 
      5)  The angular momentum of electron in any orbit will be:- 
 
    mvr  =     nh    
        2π 
 Where, 
  M   = Mass of electron 
  v     = Velocity of electron 
  r     = Radius of orbit 
  h     = Planck’s constant =  6.6256 x 10¯34 Joule/sec 
  π    = 3.142 
  n     = No. of orbit. 
 

The Bohr’s model is not applicable to hydrogen atom but also to the other atoms 
such as He and Li. 

 
ATOMIC RADIUS:- 

Half of the distance between the nucleus of 2 similar adjacent atoms is called 
Atomic Radius. 

Atomic radii are generally expressed in Angstrom units A° (1 A° = 10¯10 m).  
As in a period the atomic no. increase from left to right, the atomic radius decrease.  
This gradual decrease in radius is due to increase in the nuclear charge (the no. of 
proton in nucleus) and nuclear force. 

 
IONIZATION POTENTIAL:- 

The minimum amount of energy required to remove an electron from an orbit 
is called Ionization Potential. 

The value of ionization potential (ionization energy) of element depends 
upon the nuclear charge and size of the atom. 

Ionization energy decreases from top to bottom in a group of periodic table 
and increases from left to right along a period. 

 
ELECTRONEGATIVITY:- 

The tendency of element to attract a shared pair of electron towards itself is 
called Electronegativity. 

Electronegativity increases from left to right in a period due to the increasing 
nuclear charge and decreasing atomic radius.  The Electronegativity of Fluorine is 
greater than all the elements (4). 
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23 
 

          1 

325 
 

          4 

 
 
 
 
 
 
 
 
 
 
 

CHAPTER # 5 
THE PERIODIC TABLE 

PERIODIC TABLE:- 
The chart in which elements are arranged according to their properties is called 
Periodic Table. 

 
DOBEREINER’S TRIADS:- 
 

Introduction:- 
In 1829, a German Chemist Dobereiner considers a relationship between atomic 
mass and physical properties of element and form triads for classification of element. 
These triads are known as Dobereiner’s Triads. 
In Dobereiner’s triads three elements are arranged such that “the average of atomic 
masses of first and last elements is equal to the atomic mass of 2nd element.” 

Examples:- 
 

(i) Li   =  7  Na =  7 + 39 =  46 
            2      2 
 Na  =  23   =  23 Ans. 
  

K    =  39     
 
(ii) Ca = 40  Sb  =  40 + 137 = 177 
                      2      2 
 Sb = 88   = 88.5 Ans. 
  

Ba = 137  
 
 
(iii) Cl   =  35.5  Br   =  35.5 + 127 =  1625  
           2        20    

Br   =  80  Br   =  325  =  81.2 Ans 
       4 

I     =  127 . 
    

 
NEWLAND OCTAVE’S LAW:- 

In 1866, Newland arranged the element in order of increasing atomic no. and 
consider that every 8 element has approximately similar properties. 

 
Ele. No. Ele. No. Ele. No. Ele. No. Ele. No. Ele. No. Ele. No. 
H 1 Li 2 Be 3 B 4 C 5 N 6 O 7 
F 8 Na 9 Mg 10 Al 11 Si 12 P 13 S 14 
Cl 15 K 16 Ca 17 Cr 18 Ti 19 Mn 20 Fe 21 

 
MENDELEEV’S PERIODIC TABLE:- 



36 | P a g e  
 

www.thresholdcollegiate.webs.com 
www.facebook.com\threshold-collegiate 

www.twitter.com\threshold1999 

 

Introduction:- 
In 1869, a Russian scientist, Mendeleev considered a relationship between atomic 
masses and physical properties of elements and gave a law called Mendeleev 
Periodic Law. 

Statement:- 
According to Mendeleev Periodic Law:- 

The properties of elements are the periodic function of their atomic masses. 
 

Mathematical Representative:- 
 
Properties of element  =  f (atomic masses) 

 
Advantages of Mendeleev Periodic Law:- 

Advantages of Mendeleev’s Periodic Table are as follows:- 
 

1. There was a regular gradation in the physical and chemical properties in a 
subgroup. 

2. The group no. of an element indicates the highest valency state it can allow. 
3. The first element of group I, II and III showed a similarity to the second 

element of the next group. 
4. Mendeleev left many spaces for the unknown elements in the periodic table 

and also predicted their properties. 
 Later on some elements are discovered and they have the same properties as 

predicted by Mendeleev. 
5. Mendeleev’s arrangements of elements helped to correct the atomic mass of 

elements.  On the basis of similarities in properties, Mendeleev placed Be in 
second group along with Mg, Ca, Sr and Ba. 

 
Disadvantages of Mendeleev Periodic Law:- 

 
1. Mendeleev table does not gives an idea of the structure of atom. 
2. This table does not give any indication about position of isotopes. 
3. Canthanides and Actinides had been assigned place in the periodic table 

which goes against the periodic law. 
4. Mendeleev mixed the alkali metals and coinage metals in a same groups but 

they have different properties. 
 
MODERN PERIODIC LAW:- 

Introduction:- 
In 1913, a British scientist Moseley considered the defect of Mendeleev Periodic 
Table and gave a law which is known as Modern Periodic Table. 

Statement:- 
According to Moseley Periodic Law:- 

 
“Properties of element are the periodic function of their atomic 

numbers” 
 

Mathematical Representation:- 
According to Modern Periodic Table:- 

    Properties of element  =  f (Atomic no.). 
 
PERIODICITY:- 

The repetition of properties of elements at equal interval of time in periodic table is 
called Periodicity. 

 
CLASSIFICATION OF PERIODIC TABLE:- 

Periodic table is classified on the basis of:- 
 

1. Period. 
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2. Group. 
3. Block. 

 PERIOD:- 
The horizontal arrangement of elements into periodic table is called Period.  There 
are 7 periods in periodic table. 

 Details of Period:- 
   Periodic table contain 7 period.  Period is represented by 1, 2, 3, 4 ............... 
  1st Period:- 
    1st period contains two elements that H and He. 
   

2nd Period:- 
    2nd period contains 8 elements i.e. Li to Ne. 
 
  3rd Period:- 
    It contains 18 elements i.e. from Na to Ar. 
  4th Period:- 
    It contains 18 elements i.e. from K to Kr. 
 
  5th Period:- 
    It contains 18 elements i.e. from Rb to Xe. 
 
  6th Period:- 
    It contains 32 elements i.e. from Cs to Rn. 
 
  7th Period:- 
    It is incomplete period. 
 
 Further Detail:- 
 
  Short Period:- 
    2nd and 3rd period are called Short Period. 
  
  Long Period:- 
    4th and 5th period are called Long Period. 
  
  Very Long Period:- 
    6th period is called Very Long Period. 
 
  Indefinite Period:- 
    7th period is called Indefinite Period. 
 
 GROUPS:- 
   The vertical arrangement of elements in periodic table is called Groups. 
   There are two families in periodic table. i.e. family “A” and family “B”. 
   Each family contain 8 groups:- 
 
  Representation:- 
    Group is represented by roman number. 
 
  Family “A”:- 
    It contains 8 groups:- 
 
  IA Group:- 

IA group is called Li family consist of Li to Fr.  They are light metals.  They 
are very reactive chemically and are strong electropositive. 

 
  IIA Group:- 

IIA group is called alkaline-earth metals.  It consist of Be to Ra and are occur 
in nature. 
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  IIIA Group:- 

IIIA group is called boron or aluminum family.  It is consist of B to Ti.  
These are quite reactive chemically and are highly electropositive. 

 
  IVA Group:- 

IVA group is called carbon and silicon family.  It is consist of C to Pb.  This 
group is present in the middle of periodic table. 

  
  VA Group:- 

This group is called nitrogen family.  N and P are non-metals.  All these 
elements have five electrons and require three elements to complete its octet. 

 
  VI Group:- 

VI group is called oxygen family.  O and S are non-metals.  All these 
elements have 6 electrons in their valence shells. 

 
  VII Group:- 

VII is called Halogen Family. (A term called salt formers.)  It consists of 
Fluorine to Astatine.  They are very active non-metals and are much alike in 
their chemical properties.  Each of the halogens has 7 valence electrons. 

 
TRANSITION ELEMENT:- 

The elements of IB, IIB to VIIB are known as Transition Elements. 
 

Series of Transition Elements:- 
There are two types of transition elements. 

 
1. Inner Transition Elements. 
2. Outer Transition Elements. 

 
  Inner Transition Elements:- 

The element of lanthanides series and actinides series are called Inner 
Transition Elements. 

 
  Outer Transition Elements:- 
    Elements of following series are called Outer Transition Elements. 
 

(i) Sc to Zn. 
(ii) Yr to Cd. 

 
Properties of Transition Element:- 

Following are the important properties of Transition Elements:- 
 

1. These elements have incomplete inner electron shell. 
2. These elements show variable valencies. 
3. All transition elements are metals. 
4. These elements have formed very strong bond. 
5. They have very high melting points. 
6. They form complex ions. 

 
VARIOUS TRENDS OF A GROUP OR FAMILY IN THE ELEMENTS:- 

Following are the important trends of group or family of a element:- 
 

1. The elements show similar properties due to their similar 
electronic configuration. 
2. A regular gradation in physical and chemical properties of 

elements in a group are observed due to gradual change in 
their Electronegativity and atomic sizes. 
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3. The first member of each group shows slightly different 
behaviour from other member of group due to high 
Electronegativity and small size. 

4. The metallic character of electropositivity of metals in 1st, 2nd 
and 3rd group increases with increasing atomic number. 

5. The electronegativities of elements decrease with increasing 
atomic number. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CHAPTER # 6 
ACIDS, BASES AND SALT 

 
ACID:- 

Introduction:- 
The word acid derived from the latin word acidous mean sour. 

Definition:- 
The compounds which provide H+ ion in aqueous solution are called Acid. 

 
Acid are organic and as well as inorganic compounds. 

  
Acids in and their Sources 
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Acids Sources 
  
Citric acid (Organic) Lemon 
Titric Acid (Organic) Grapes 
Acetic Acid (Organic) Vinegar 
Lactic Acid (Organic) Ferme milk 
Formic Acid (Organic) Sting of bees and ants 
HCl (Inorganic) Stomach gastric juice 

 
BASE:- 

Definition:- 
The substances which provide hydroxyl OH¯ ions in aqueous solution are called 

Base. 
 
CONCEPT OF ACID AND BASE:- 

Following are the important concepts of acid and bases. 
 

1. Arrhenius Concept. 
2. Lowry and Bronsted Concept. 
3. Lewis Concept. 

 
 ARRHENIUS CONCEPT:- 
   

Introduction:- 
In 1887, Arrhenius gave the concept of acid and bases.  He defined acid and 
bases on the basis of H+ and OH¯ ions. 

  Acid:- 
    According to Arrhenius Concept:- 
     

“The substances which give H+ ion in aqueous solution are called Acid”. 
 
  Examples:- 
 

 HCl       ⎯⎯⎯⎯→      H+  +  Cl¯ 
 
 HCl      +     H2O   H3O+      +    Cl¯ 
 

H2SO4 + H2O ⎯⎯⎯⎯→ 
 

H3O+ + HSO4¯ 

HI + H2O ⎯⎯⎯⎯→ 
 

H3O+ + I¯ 

HBr + H2O ⎯⎯⎯⎯→ 
 

H3O+ + Br¯ 

HNO3 + H2O ⎯⎯⎯⎯→ 
 

H3O+ + NO3¯ 

 
 IONIZATION:- 
   The process of formation of H+ or H3O+ ion is called Ionization. 
 
  Base:- 
   According to Arrhenius Concept:- 

“The substances which gives hydroxyl OH¯ ion are called Base.” 
 
     NaOH    Na+ +   OH¯ 
     KOH    K+ +   OH¯ 
     Ca(OH)2   Ca++ +   2OH¯ 
 
 LOWRY AND BRONSTED CONCEPT:- 
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  Introduction:- 
In 1923, Lowry and Bronsted gave the satisfactory theory about the acids and 
bases. 

  Acid:- 
   According to Lowry and Bronsted Concept:- 

“The substance which donated or tends to donate proton (H+) is 
called Acid”. 

  Base:- 
   According to Lowry and Bronsted Concept:- 
    “The substance which accepts or tends to accept proton is called Base”. 
 
  Examples:- 
    CH3COOH  +   H2O   CH3COO¯   +   H3O+ 
         Acid  Base   Base  Acid 
 
    HCl        +   H2O   Cl¯            +   H3O+ 
    Acid  Base   Base  Acid 
 
 LEWIS CONCEPT:- 
   

Introduction:- 
In 1923, an American chemist put forward a more general concept of acid or 
base. 

  Acid:- 
   According to him:- 
    “The substance which accept at lone pair of electron is called Acid”. 

Base: 
   According to Lewis Concept:- 
    “The substance which donate at lone pair of electron is called Base.” 
  Examples:- 

      H 
       | 
 H–N:    +  AlCl3  ⎯⎯⎯⎯→  H3N–AlCl3 
       | 
      H 
 Base    Acid 

PROPERTIES OF ACID:- 
 
Physical Properties:- 

Following are the important physical properties of acid:- 
 

1. All acids are soluble in water. 
2. These have a sour taste. 
3. Acid turns blue litmus paper and methyl orange paper red. 
4. Aqueous solution of acid conduct electricity. 
5. Strong acids destroy fabrics animal tissues and affect human skin. 

 
Chemical Properties:- 

The chemical properties of acid are as follows:- 
 

1. Neutralization:- 
   Acids neutralized bases. 
 
  Example:- 
 
 
 
 
 

 

 Acid + Base ⎯⎯⎯→ Salt + Water 
 

 HCl + NaOH ⎯⎯⎯→ NaCl + H2O 
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2. Reaction with Carbonates and Bicarbonates: 
Acid react with carbonates and bicarbonates and form carbon dioxide, water 
and salt. 

 
 HCl + NaHCO3 ⎯⎯⎯⎯→ CO2 + H2O + NaCl 
          
 HCl + Mg(HCO3)

2 
⎯⎯⎯⎯→ CO2 + H2O + Mg(Cl)2 

          
 2HCl + Na2CO3 ⎯⎯⎯⎯→ CO2 + H2O + 2NaCl 
          
 2HCl + MgCO3 ⎯⎯⎯⎯→ CO2 + H2O + MgCl2 

 
3. Reaction with Metals:- 

    Acid reacts with some metals and give salt, NaCl and hydrogen gas. 
 

 Zn + 2HCl ⎯⎯⎯→ ZnCl2 + H2 
        
 2Al + 6HCl ⎯⎯⎯→ 2AlCl3 + 3H2 

 
4. Reaction with Metal Oxide:- 

    Acid react with metal oxide and form salt and water. 
 
 
 
PROPERTIES OF BASES:- 
 

Physical Properties:- 
Following are the physical properties of bases:- 

 
1. They have bitter taste. 
2. They have slippery touch. 
3. They conduct electricity. 
4. They turn red litmus into blue phenolphthalein in pink and methyl orange to 

yellow. 
 

Chemical Properties:- 
 

1. Neutralization:- 
   Base neutralizes acid:- 
 

 Base + Acid ⎯⎯⎯→ Salt + Water 
 NaOH + HCl ⎯⎯⎯→ NaCl + H2O 

 
2. Reaction with Metals:- 

   Bases react with metals like Al, Zn and form hydrogen gas. 
 

 Al + NaOH + H2O ⎯⎯⎯→ NaAlO2 + H2 
         (Sodium Aluminate) 
 

 Zn + NaOH + H2O ⎯⎯⎯→ Na2ZnO
2 

+ H2 

         (Sodium Zincate) 
 
 
 

3. Reaction with Metallic Salt:- 
  Bases react with metallic salt and form precipitate of their hydroxide. 

 6HCl + Fe2O3 ⎯⎯⎯→ 2FeCl3 + 3H2O 
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 FeCl3 + NaOH ⎯⎯⎯→ Fe(OH)3 + NaCl 
        
 MgCl2 + NaOH ⎯⎯⎯→ Mg(OH)2 + NaCl 

 
BASICITY OF ACID:- 

The no. of hydrogen ions or ionizable hydrogen ions in an acid is called 
Basicity of Acid. 

Acids are monobasic, dibasic and tribasic. 
Monobasic Acid:- 

The acid which contains one hydrogen ion is called Monobasic Acid. 
 
     HCl       H¯  +  Cl¯ 

Dibasic Acid:- 
The acid which contain two hydrogen ion is called Dibasic Acid. 

 
     H2SO4           H+  +  HSO4¯ 
 
     HSO4¯           H+  +  SO4¯ 

Tribasic Acid:- 
The acid which contains three hydrogen ions is called Tribasic Acid. 

 
     H3PO4      H+  +  H2PO4¯2 
 
     H2PO4¯2     H+  +  HPO4¯2 
  
     HPO4¯2     H+  +  PO4¯2 
 
ACIDITY OF BASE:- 

The no. of hydroxyl ion (OH¯) or ionizable hydroxyl ion in base is called 
Acidity of Base. 

Bases are present in form of monoacid, diacid or triacid. 
 
Monoacid Base:- 

The base which contains one hydroxyl is called Monoacid Base. 
 

. Na+   +   OH¯           NaOH 
Diacid Base:- 

The base which contains two OH¯ ions is Diacid Base. 
 
     Ca(OH)2     Ca++  +  2OH¯ 

Triacid Base:- 
The base which contains three OH¯ ion is Triacid Base. 

 
     Fe(OH)3     Fe+++  +  3OH¯ 
 
STRENGTH OF ACID AND BASE:- 

 
Acids have percentage dissociated 30% or above are usually considered to be strong 
acid.  Acids having % below are usually considered to be weak. 

 
Base having % dissociated 30% above are usually considered to be strong base.  
Base having % below are usually considered to be weak. 

 
LAWS OFLOG:- 

1. If we multiply two values after using log method multiplication will be 
changed into addition. 

  Log (a x b)  = Log a  + Log b 
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2. If we divided two values after using log method division will be convert into 
subtraction. 

Log (a / b)  = Log a  - Log b 
 
PH SCALE:- 
 

Introduction:- 
The scale which indicates the nature of substance i.e. acidic and basic is 
called PH Scale. 

Definition:- 
The reciprocal of log of concentration of hydrogen ion is called PH Scale. 

Formula:- 
   From the definition:- 
     PH  =  log    1    
          [H+] 
   
     PH  =  log [H+]¯1 
 
     PH  =  –1 log [H+] 
 
     PH  =  – log [H+] 
 

From above PH can also be defined as follows:- 
 

“The minus log of hydrogen ion concentration is called PH”. 
 
POH SCALE:- 

 
Definition:- 

The reciprocal of log of concentration of hydroxyl ion is called POH. 
 
Formula:- 

  From the definition:- 
 
    POH¯  =  log      1      
             [OH¯] 
 
    POH¯  =  log [OH¯]¯1 
  
    POH¯  =  –1 log [OH¯] 
 
    POH¯  =  – log [OH¯] 
 

The above POH¯ can also be defined as follows:- 
 

“The minus log of hydroxyl ion concentration is called POH¯”. 
 
PH AND POH OF WATER:- 

Pure water is a weak electrolyte and only partially dissociate to give H+ and 
OH¯ ions. 

 
     H2O        H+   +   OH¯ 
  

Log [H+]  +  log[OH¯]  =  –14 log10 
    

Log [H+]  +  log[OH¯]  =  –14 x 1 
     

[Qlog 10 = 1] 
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Log [H+]  +  log[OH¯]  =  –14 
 
  Multiply by (–) both sides. 
 
   – Log [H+]  +  [–log[OH¯]]  =  14 
  

PH  +  POH  =  14 
 

From the above it is clear that:- 
 

“The sumition of PH and POH of water is 14”. 
 
PH OF WATER:- 

Pure water is a weak electrolyte therefore:- 
 
    H2O       H+   +   OH¯ 
     

[H+]  [OH¯]  =  10 -14 
     

[H+]  =  [OH¯]  =  10 -7 
     

[H+]  =  10 -7 
 
    Log [H+]  =  –7 log10 
 
   Multiply by (–) both the sides. 
 
    – log[H+]  =  7 log10  (Qlog 10 = 1) 
    

PH  =  7 
 
POH OF WATER:- 

Pure water is a weak electrolyte therefore:- 
 
    H2O       H+   +   OH¯ 
  

[H+]  [OH¯]  =  10¯14 
  

[H+]  =  [OH¯]  =  10¯7 
  

[OH¯]  =  10¯7 
 
    log[OH¯]  =  –7 log10 
 
  Multiply by (–) both the sides. 
 
    – log[OH¯]  =  7 log10  (Qlog 10 = 1) 
   
    POH  =  7 
 
NEUTRALIZATION:- 

The process in which acids and bases react to each other and form salt and 
water is called Neutralization. 

 
  

 
Neutralization is an exothermic reaction.  When a strong base and strong acid 

react with each other than 13.8 KCal/mole heat is released which is known as Heat 
of Neutralization. 

NaOH + HCl ⎯⎯⎯→ NaCl + H2O ΔH = –13.8 Cal/mole 
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SALT:- 
The compound which contain acidic radical and basic radical are called Salt. 
 

 HCl + NaOH ⎯⎯⎯→ NaCl + H2O 
Salt is form as a result of neutralization of acids and bases. 

 
Types of Salt:- 

There are three types of salt:- 
 

1. Basic salt. 
2. Acidic salt. 
3. Neutral salt. 

 
  Basic Salt:- 
   The salt form by the combination of strong base and weak acid is called Basic Salt. 

OR 
   The salt which formed as a partially neutralized of base is called Basic Salt. 
  
   Example:- 
 

Mg(OH)2 + HNO3 ⎯⎯⎯→ Mg(OH)NO3 + H2O 
             Magnesium hydroxy nitrate 
 
  Acidic Salt:- 
   The salt form by the combination of strong acid and weak base is called Acidic Salt. 

OR 
   The salt which formed as a partially neutralized of acid is called Acidic Salt. 
 

Example:- 
 

H2SO4 + NaOH ⎯⎯⎯→ NaHSO4 + H2O 
           Sodium bisulphate 
 
  Neutral Salt:- 
   The salt form by the combination of strong acid and base is called Neutral Salt. 

OR 
The salt which formed by the partially neutralized of strong acid and strong base is 
called Neutral Salt. 
 
Example:- 
 

 HCl + NaOH ⎯⎯⎯→ NaCl + H2O 
 
    Chalcopyrite CuFe2S3 
    Copper glance CuS 
    Chalcyite Cu2S 
    Malachite CuCO3.Cu(OH)2 
    Cupyite Cu2O 
 
HYDROLYSIS:- 

The reaction in which one reactant is water is called Hydrolysis. 
OR 

Any chemical reaction of substance with water is called Hydrolysis. 
OR 

The reaction in which salt and water combine with each other and form acids and 
bases is called Hydrolysis. 

 
PREPARATION OF SALT:- 

Salt is prepared by a large no. of methods:- 
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1. By chemical reaction of metals with none-metals. 

 
Fe(s) + S(s) Heat

⎯⎯⎯→ FeS(s)   
2Na(s) + Cl2(g) Heat

⎯⎯⎯→ 2NaCl(s)   
Hg(l) + I2(g) Heat

⎯⎯⎯→ HgI2(s)   
2. By the action of an acid on metal, metal carbonates and bicarbonates: 

 
 

Mg(s) + H2SO4(aq

) 
Heat 

⎯⎯⎯→ MgSO4(aq) + H2(g) 

CaCO3(s) + 2HCl(aq) ⎯⎯⎯→ CaCl2(aq) + CO2(g)   +   H2O(g) 
NaHCO3(s) + HCl(aq) ⎯⎯⎯→ NaCl(aq) + CO2(g)   +   H2O(l) 

 
3. By neutralization of an acid with a base: 

 
NaOH(aq) + HCl(aq) ⎯⎯⎯→ NaCl(aq) + H2O(l) 
NH4OH(aq

) 
+ HCl(aq) ⎯⎯⎯→ NH4Cl(s) + H2O(l) 

 
4. By the reaction of acid with metallic oxide: 

 
CaO(s) + 2HCl(aq) ⎯⎯⎯→ CaCl2(aq) + H2O(l) 
MgO(s) + H2SO4(aq) ⎯⎯⎯→ MgSO4(aq) + H2O(l) 
Fe2O3(s) + 6HCl(aq) ⎯⎯⎯→ 2FeCl2(aq) + 3H2O(l) 
Cr2O3(s) + 6H2SO4(aq) ⎯⎯⎯→ Cr2(SO4)3(aq) + 3H2O(l) 

 
5. By the reaction of metal oxides with non-metal oxides: 

 
 
 
 
 

6. By the action of bases with non-metal oxides: 
 

P2O5(s) + 3Ca(OH)2 ⎯⎯⎯→ Ca3(PO4)2(s) + 3H2O(l) 
2NaOH(aq) + SO2(g) ⎯⎯⎯→ Na2SO3(aq) + 3H2O(l) 

 
 

7. Origin Of Acids From Non-Metal: 
 
(a) Non-metal oxides are acidic in nature and dissolve in water to produce acids. 

 
    SO2(g)   +   H2O      H2SO3 
 
    CO2     +   H2O      H2CO3 
 
    2NO2   +   H2O      HNO2  +  HNO3 
 
    2P2O5   +   6H2O      4HPO3  (meta phosphoric acid) 
 
    2P2O3   +   6H2O      4H3PO3  (ortho phosphoric acid) 
 

(b) The metal oxides are basic in nature produce bases with water. 
 
    Na2O     +   H2O      2NaOH 
 

Na2O(s) + SiO2(s) ⎯⎯⎯⎯→ Na2SiO3(s)   
PbO(s) + SO3(g) ⎯⎯⎯⎯→ PbSO4(s)   
CaO(s) + CO2(g) ⎯⎯⎯⎯→ CaCO3(s)   
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    CaO      +   H2O      Ca(OH)2 
 

(c) Calcium oxide will neutralize acids to form salt. 
 

CaO + H2SO4 ⎯⎯⎯→ CaSO4 + H2O 
 
 
TITRATION:- 

 
Theory:- 

 
When an acid and a base are mixed together then H+ from acid and OH¯ from base react to 
form water molecule.  Such a reaction is known as Neutralization Reaction.  In this reaction 
another class of compound known as salt is also produced which remains in the solution as 
ions.  When water is boiled off, these ion combine to form salt. 
 

Method:- 
 
Wash the burette, pipette and conical flask.  Then rinse the burette with NaOH solution and 
pipette with HCl. 

 
Fill the burette with NaOH just above the “O” mark.  Remove air bubbles from the jet of the 
burette and bring the lower meniscus of the alkali up to the “O” mark. 

 
Pipette out 10 ml of HCl in the conical flask washed with distilled water.  Add 1 or 2 drops 
of phenolphthalein into it and run in the alkali solution from the burette.  Continue addition 
of alkali 1 ml at a time and shaking the conical flask till a pinkish tinge just appears with a 
single drop of it.  Note down the reading of the lower meniscus in the burette. 

 
Now throw the content of the flask and wash it with distilled water.  Repeat the experiment 
till two similar reading (concordant reading) is obtained. 
 
Note: To neutralize an acid (HCl) with base (NaOH) phenolphthalein is used as indicator. 
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CHAPTER # 7 
CHEMICAL BONDING 

 
CHEMICAL BOND 

Definition:- 
The attractive force which binds atoms together is called Chemical Bonding. 

 
Types of Chemical Bond:- 

There are three types of chemical bond:- 
1) Ionic Bond. 
2) Covalent Bond. 
3) Co-ordinate Covalent Bond. 

 
IONIC BOND:- 

Definition: 
The bond which formed by loosing or gaining of electron between two atoms is 
called Ionic Bond. 

  Ionic bonds are also called Electrovalent Bond. 
When the metal on the left of periodic table reacts with a non-metal on right of table then 
they form ionic bond. 

 Formation of Ionic Bond:- 
  Following examples explained ionic bond:- 
  

 
 
Properties of Ionic Bond:- 

  Following are the properties of ionic bond:- 
 

1) Ionic compounds are generally hard solid. 
2) The melting and boiling points of ionic compounds are very high. 
3) They are soluble in water in which they form ions. 
4) Ionic compounds are non-conductor of electricity in solid state but they are good 

conductor of electricity in molten state. 
 

Ionization Potential Electronegativity and Ionic Bond:- 
If the elements have lower ionization energies they have the strongest tendency to 
form ionic bond with other elements. 

   The elements have greatest Electronegativity differences form ionic bond easily. 
 
COVALENT BOND:- 

Definition: 
   The bond which formed by mutual sharing of electron is called Covalent Bond. 
  

Example:- 

 C  +  H2  ⎯⎯⎯→ CH4 or 

H 
× 
• 

H×•C•×H 
• 
× 
H 

Or 

H 
| 

H–C–H 
| 

H 
 Types of Covalent Bond:- 
   There are three types of covalent bond:- 

 
 (i) Single Covalent Bond. 
 (ii) Double Covalent Bond. 
 (iii) Tripe Covalent Bond. 

Diagram 
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 Single Covalent Bond:- 
   The covalent bond which formed by mutual sharing of one electron pair is 

called Single Covalent Bond. 
 

 Example:- 
 

1. Formation of HCl:- 
 

 
               x x  
H•   +   x Cl x

x  
               x x  

⎯⎯⎯→ 
      x x

H• x Cl x
x  

      x x

or      H–Cl 

 
2. Formation of H2:- 

  H  +  H  ⎯⎯⎯→  H••H     or      H–H 
 

Double Covalent Bond:- 
 

 The covalent bond which formed by the sharing of two electron pairs is called Double 
Covalent Bond. 

 
 Example:- 

 
1. Formation of O2:- 

   ..            .. 
:O:   +   :O: ⎯⎯⎯→  ..    ..

:O: :O: or      O=O 
 

2. Formation of Ethene:- 

  •           
•C•   +   H x  
   • 

⎯⎯⎯→ C2H4        or   

 ×     × 
 •     • 
C::C 
 ×     × 
 •     • 

   H      H
     \     / 
     C=C 
     /      \ 
   H      H

Triple Covalent Bond:- 
The covalent bond which formed by sharing the 3 pairs of electron is called Triple Covalent 
Bond. 

   It is denoted by ≡. 
  Example:- 
 

1. Formation of N2:- 
 
   :NM    +  MN:  ⎯⎯⎯→  :NM MN: or N≡N 
 

2. Formation of Ethyne:- 
 
 
 
 
 
 

DIFFERENCE OF IONIC AND COVALENT COMPOUNDS: 
 

S. No. Ionic Compounds Covalent Compounds 
   
1. Ionic compound are generally hard 

solids. 
Covalent compound exist in 3 states 
i.e. solid, liquid and gaseous. 

2. They have high melting and boiling 
points. 

They have low melting and boiling 
points. 

3. Ionic compounds are non-volatile. Covalent compounds are volatile. 
4. Ionic compounds are good conductor 

of electricity. 
Covalent compounds are bad 
conductor of electricity. 

  •           
•C•   +   H x  
   • 

⎯⎯⎯→ C2H2        or   
H    H 
 ×       × 
 •       • 
CM MC 

         H 
          | 
or      C≡C 
          | 
         H 
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SHAPE OF METHANE:- 

Carbon atoms have 4 electrons in its valence shall and in methane carbon formed 4 
covalent bond between carbon and hydrogen. 

 
 

 
  •           
•C•   +   H x  
   • 

⎯⎯⎯→ 

H 
× 
• 

H×•C•×H 
• 
× 
H 

or 

H 
| 

H–C–H 
| 

H 
 
Electronic Structure:- 

Each of the 4 covalent bonds consist of shared pair of electron.  The maximum 
separation between the covalent bonds is 109.5°, therefore, methane formed a regular 
tetrahedral structure in which angle between C–H bond is 109.5°. 

 
 
POLAR AND NON-POLAR BONDS:- 
 

Polar Covalent Bond:- 
A molecule that has two oppositely charge end or poles due to the Electronegativity 

of atoms is called Polar Covalent Bond. 
 
For example:-  

 
               x x  
H•   +   x Cl x

x  
               x x  

⎯⎯⎯→ 
    x x

H x
• Cl x

x  
    x x

or      H+δ–Cl¯δ 

 
Non-Polar Covalent Bond:- 

The covalent bond which forms between two like atoms is called Non-Polar 
Covalent Bond. 

 H2   =  H–H 
 Cl2  =  Cl–Cl 

CO-ORDINATE COVALENT BOND:- 
The bond in which shared pair of electrons are denoted by one atom only is called Co-
Ordinate Covalent Bond. 
The atom which donate electron is called donor and the electron which accept electron is 
called acceptor. 
Co-ordinate covalent bond is denoted by →. 

 
For example:- 

 
 
 
 
 

CHAPTER # 8 
HYDROGEN AND ACTIVE METALS 

 
Hydrogen:- 
 
Introduction:- 
 
Name = Hydrogen 
Meaning = Water producer 

        H 
            × 
            • 

H×•N  +  H  ⎯⎯⎯→ 
            • 
            × 
        H 

H 
× 
• 

H×•N•×H 
• 
× 
H

              H 
               | 

or   H–N–H  ⎯⎯⎯→ 
               | 
              H 

    H 
     | 
H:N→H 
     | 
    H 
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Discovered by = Lavoiser 
Named by = Cavandish 
Atomic No. = 01 
Atomic Mass = 01 
Electron conf. = K1 
Nature = Diatomic Gas 
Bond Energy = 104 KCal/mol 
Bond Length = 0.79°A 
m.p. = 14.1 K 
b.p. = 20.1 K 
Isotopes = Three 
Symbol = H 
 
Position of Hydrogen in Periodic Table:- 
 
Introduction:- 
 
Hydrogen is a simplest element which have one electron and one proton.  Therefore, it is placed in various 
groups in periodic table but for some differences it cannot be adjusted in these groups. 
 
Hydrogen is placed in following groups of periodic table. 
 
1. IA Group. 
2. IVA Group. 
3. VIIA Group. 
 
1. IA Group:- 
 
 Elements:- 
 
 It contains Li, Na, K, Pb. 
 
 Resembles:-  Hydrogen is placed in IA group for following resembling points:- 
 
(i) Electronic Configuration:- 
 
 The electronic configuration of I element of IA group and hydrogen is same.  Therefore, it is placed 

in IA group. 
 
 e.g. H =  1s1 
  Li =  3   =  1s2, 2s1 
 
(ii) Ionic Compounds:- 
 
 Hydrogen and elements of IA group both are formed ionic compounds. 
 
(iii) Reaction with Halogens:- 
 
 The reaction of hydrogen and elements of IA group with halogen is same. 
 
 e.g. HCl, NaCl 
 
 Differences:- 
 
(i) Valency:- 
 
 Valency of hydrogen is +1 and 7 while the valency of elements of IA group is always 7. 
 
(ii) Nature:- 
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 Hydrogen is a diatomic gas while elements of IA group are solid. 
 
2. IVA Group:- 
  
 Elements:- 
 
 IVA group contains carbon and silicon and ______________. 
 
 Resemblances:- 
 
(i) Half-Filled Orbitals:- 
 
 Both elements of IVA group and hydrogen have half filled orbitals. 
 
 e.g. C  =  6  =  K2, L4 (4 out of 8) 
  H  =  1  =  K1  (1 out of 2) 
 
(ii) Covalent Compounds:- 
 
 Both hydrogen and elements of IVA group formed covalent compounds. 
 
(iii) Thermodynamical Properties:- 
 
 Thermodynamical properties of elements of IVA group and hydrogen is same. 
 
 Differences:- 
 
(i) Electronic Configuration:- 
 
 The electronic configuration of elements of IVA group and hydrogen is different. 
 
 e.g. C  =  6  =  1s2, 2s2, 2p2 
  H  =  1  =  1s1 
 
(ii) Ionic Compounds:- 
 
 The hydrogen form both ionic and as well as covalent compounds. 
 
(iii) Valency:- 
 
 The hydrogen is a monovalent element while the elements of IVA groups are tetravalent. 
 
3. VIIA Group:- 
 
 Elements:- 
 
 It contain fluorine, bromine, chlorine and iodine. 
 
 Resemblances:- 
 
(i) Nature:- 
 
 Both hydrogen and halogen are gases. 
 
(ii) Valency:- 
 
 Both have valency –1. 
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(iii) Reaction with IA Group:- 
 
 Hydrogen and halogen react with IA group in same way. 
 
 e.g.  NaCl and NaH. 
 
 Differences:- 
 
(i) Valency:- 
 
 Hydrogen have +1 and –1 valency. 
 
(ii) Electronic Configuration:- 
 
 Electronic configuration of hydrogen and halogen are different. 
 
 e.g. F  =  9  =  1s2, 2s2, sp5 
  H  =  1  =  1s1 
 
(iii) Electronegativity:- 
 
 Electronegativity of halogen is greater than hydrogen. 
 
CONCLUSION:- 
 
For unique properties of hydrogen, it is placed at the top of periodic table. 
 
Isotopes:- 
 
The atoms of same elements which have same atomic no. but different atomic masses or mass no. are 
known as Isotopes. 
 
Isotopes of Hydrogen:- 
 
There are three isotopes of hydrogen:- 
 
1. Protium. 
2. Deuterium. 
3. Tritium. 
 
1. Protium:- 
 
 The isotope of hydrogen which have one electron and one proton is called Proton. 
 
 It is denoted by P or H. 
 
 Protium is also called ordinary hydrogen. 
 
2. Deuterium:- 
 
 The isotope of hydrogen which have atomic no. 1 and atomic mass 2. 
 
 It is denoted by D. 
 
 Deuterium is also called heavy hydrogen. 
 
3. Tritium:- 
 
 The isotopes of hydrogen which have 1 electron, 1 proton and 2 neutron is called Tritium. 
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 It is denoted by T. 
 
Preparation of Hydrogen:- 
 
Hydrogen is prepared in:- 
 
1. Laboratory. 
2. Industrial. 
 
1. Laboratory Preparation:- 
 
 In laboratory hydrogen is prepared by the action of acids and bases on metals. 
 
  Zn  +  H2SO4  ⎯⎯⎯⎯→ ZnSO4  +  H2 
  Al  +  2NaOH  +  6H2O  ⎯⎯⎯⎯→  2NaAl(OH)4  +  5H2 
 
2. Industrial Preparation:- 
 
 In industries hydrogen is prepared by following method:- 
 

(i) By Electrolysis of Water:- 
 

 Hydrogen is obtained by the electrolysis of water in the presence of sulphuric acid. 
 

 2H2O 
H2SO4 

⎯⎯⎯⎯→ 
Electrolysis 

2H2 + O2 

 
(ii) By Thermal Decomposition of Natural Gas:- 

 
 When natural gas (methane) heated upto 1000°C then it decompose into hydrogen and 

carbon. 
 

 CH4 1000°C 
⎯⎯⎯⎯→ C + 2H2 

 
(iii) By Lane’s Process:- 

 
 When H2O is react with red hot iron then hydrogen is obtained.  This process is known as 

Lane’s Process. 
 

 4Fe + 6H2O ⎯⎯⎯⎯→ 2FeO3 + 6H2 
 

(iv) By Action of Water on Carbon:- 
 
 When steam is passed on red hot coke then hydrogen is obtained. 
 

 C + H2O ⎯⎯⎯⎯→ (CO  +  H2) 
 
(v) By Action of Methane and Steam:- 
 
 When steam is passed on methane at 900°C then water gas is obtained. 
 

 CH4 + H2O ⎯⎯⎯⎯→ (3H2  +  CO) 
 
 Carbon monoxide is removed by liquification method. 
 
(vi) As a By-Product:- 
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 Hydrogen is obtained as a by-product in the preparation of NaOH. 
 

 2Na + 2H2O ⎯⎯⎯⎯→ 2NaOH + H2 
 
Uses of Hydrogen:- 
 
1. Hydrogen gas is used for the manufacture of fertilizers. 
2. It is used for the preparation of vegetable ghee. 
3. It is used to prepare tungsten filaments. 
4. It is used as fuel. 
5. It is used as a rocket fuel. 
6. It is used in filling weather balloons. 
7. Liquid hydrogen is used to produce low temperature. 
8. It is used in the industrial preparation of NH3 and CH5OH. 
9. Hydrogen and oxygen are used in oxyhydrogen flame which has a temperature of about 4000°C and 

is used for welding purpose. 
 
Properties of Hydrogen:- 
 
(a) Physical Properties:- 
 
1. Hydrogen has got three isotopes known as protium (1H1), deuterium (1H2), tritium (1H3). 
2. At room temperature hydrogen is a colourless, tasteless and odourless gas. 
3. Molecular hydrogen is the lightest of all gases. 
4. It is highly inflammable and burns with blue flame forming H2O. 
5. It gets absorbed at the surface of some metals, like platinum and palladium. 
6. It is insoluble in water. 
7. Its ionization energy is 13.54 (e.v) and electronegativity is 2.1. 
8. Its bond energy is 431 KJ/mole. 
9. Hydrogen liquefies at –252°C. 
 
(b) Chemical Properties:- 
 
 Following are the important chemical properties of hydrogen. 
 

(i) Reaction with Oxygen:- 
 

 Hydrogen reacts with O2 and form H2O. 
 

 2H2 + O2 ⎯⎯⎯⎯→ 2H2O 
 
(ii) Reaction with Nitrogen:- 
 
 Hydrogen reacts with nitrogen and form NH4. 
 

 3H2 + N2 ⎯⎯⎯⎯→ 2NH3 
 
(iii) Reaction with Alkali Metals and Alkaline Earth Metals:- 
 
 Hydrogen reacts with alkali metals and alkaline earth metals and form hydrolysis. 

 
 2Na + H2 ⎯⎯⎯⎯→ 2NaH 
      
 Ca + H2 ⎯⎯⎯⎯→ CaH2 
 

(iv) Reactions with Halogens:- 
 

 Hydrogen reacts with halogens and hydrogen halides:- 
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 H2 + Cl2 ⎯⎯⎯⎯→ 2HCl 
      
 H2 + Br2 ⎯⎯⎯⎯→ 2HBr 
      
 H2 + I2 ⎯⎯⎯⎯→ 2HI 
 

(v) Reaction with Sulphur and Phosphorus:- 
 

 Hydrogen reacts with sulphur and phosphorus to form hydrogen sulphide and phosphide gas. 
 
 H2 + S ⎯⎯⎯⎯→ H2S 
      
 3H2 + 2P ⎯⎯⎯⎯→ 2PH3 
 
Hydrogenation:- 
 
Hydrogen reacts with unsaturated hydrocarbon and convert into saturated hydrocarbon.  This process is 
called Hydrogenation. 
 
 CH2=CH2 + H2 ⎯⎯⎯⎯→ CH3–CH3 
 Ethane    Ethene
 
Reducing Agent:- 
 
Hydrogen is a very good reducing agent which reduce metallic oxides with metals. 
 
 CuO + H2 ⎯⎯⎯⎯→ Cu + H2O 
 
Sulphur:- 
 
Introduction:- 
 
Name = Sodium 
Latin Name = Natrium 
Symbol = Na 
Manufactured by = Dawn 
Atomic No. = 11 
Atomic Mass = 23 
Electronic conf. = K2L8M1  or  1s2 2s2 2p6 3s1 
Density = 30.97 gm/cm3 
m.p. = 98°C 
b.p. = 88.3°C 
State = Solid 
Position = IA Group 
 
Manufacture of Sodium:- 
 
Sodium normally manufactured by electrolysis of methane sodium chloride in Down cell. 
 
 Na+ + e¯ ⎯⎯⎯⎯→ Na 
 
Properties of Sodium:- 
 
PHYSICAL PROPERTIES:- 
 
Following are the important physical properties of sodium. 
 
1. It is a silvery white metal which rapidly reacts with O2 of air. 
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2. It is a light metal having density 30.97 gm/cm3. 
3. The melting point of sodium is 98°C and boiling point is 88°C. 
 
CHEMICAL PROPERTIES:- 
 
Following are the important chemical properties of sodium. 
 
1. Reaction with O2:- 
 
 Na reacts with O2 and form sodium per oxide. 
 
 2Na + O2 ⎯⎯⎯⎯→ Na2O2 
 
2. Reaction with H2:- 
 
 Na reacts with H2 and form sodium hydride. 
 
 H2 + 2Na ⎯⎯⎯⎯→ 2NaH 
 
3. Reaction with Halogens:- 
 
 Na reacts with halogens and form sodium halide. 
 
 2Na + Cl2 ⎯⎯⎯⎯→ 2NaCl 
      
 2Na + Br2 ⎯⎯⎯⎯→ 2NaBr 
      
 2Na + I2 ⎯⎯⎯⎯→ 2NaI 
 
4. Reaction with Water:- 
 
 Na reacts with H2O and form NaOH. 
 
 2Na + 2H2O ⎯⎯⎯⎯→ 2NaOH + H2 
 
Uses of Sodium:- 
 
1. Significant quantities of Na metals are used in he manufacture of dyes, drugs, cosmetics and other 

chemical compounds. 
 
2. It is used in the extraction of other reactive metals. 
 
3. An alloy of Na and K which is a liquid at room temperature is useful for higher temperature 

thermometer and also as a heat exchange in nuclear reaction. 
 
4. It is used in the production of tetraethyl lead (C2H5)4Pb a petrol additive which helps engines to run 

more smoothly. 
 
5. It is used I the sodium vapour lamps. 
 
Compounds of Sodium:- 
 
1. Sodium Chloride:- 
 

NaCl is the most abundant compound of Na occurring in the earth’s crust.  It occurs in the form of 
rock salt (also known as halite) and in sea water. 
 
Rocks of the earth’s crust are mainly composed of insoluble alumino silicate (Al, Si and O) in 
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which Na+ and K+ ions are trapped.  Sea water is a solution of the salts of alkali and alkaline earth 
metals, with NaCl as the main constituent. 
 
Like almost all Na compounds, NaCl is ionic.  It occurs in a solid crystalline form in which Na+ and 
Cl¯ ions re arranged in the well known cube lattice. 
 
NaCl is used in the chemical industry.  It is usual source of Na and Cl, which can be obtained by 
melting and electrolyzing the salt.  However, its most extensive uses are in the manufacture of HCl, 
NaOH and NaHCO3. 
 
Sodium chloride is an essential constituent of food. 

 
2. Sodium Hydroxide:- 
 

NaOH is an important compound of Na.  It is also known as caustic soda.  The formula of sodium 
hydroxide is NaOH. 
 
Preparation:- 

 
 NaOH is prepared by the electrolysis of NaCl.  The electrolysis of NaCl is takes place in Nelson 

Cell. 
 
 Nelson Cell:- 
 
 Nelson cell contain a perforated steel tank which behave as a cathode and a graphite rod which 

behave as anode.  When current is passed through the nelson cell NaCl solution (brine) dissociate.  
Na+ and Cl¯ ions.  Cl¯ ions migrate towards anode and release in form of Cl gas. 

 
 Na+ ions migrate towards cathode and converted into sodium atom by loosing one electron. 
 
 Na+ atom reacts with H2O and NaOH is obtained. 
 
 Reactions:- 
 
 At Anode:- 
 
  Cl¯  +  e¯  ⎯⎯⎯⎯→  Cl 
  Cl  +  Cl    ⎯⎯⎯⎯→  Cl2 
 
 At Cathode:- 
 
 Na+  +  e¯    ⎯⎯⎯⎯→  Na 
 Na  +  H2O  ⎯⎯⎯⎯→  NaOH  +  H2 
 
Calcium and Magnesium:- 
 
Calcium and magnesium are the elements of IIA group which is also known as Alkaline Earth Metals. 
 
They have 2 electrons in outer most orbit. 
 
Therefore they are divalent element i.e. they have +2 valency. 
 
Manufacture of Calcium and Magnesium:- 
 
They are generally manufactured by electrolysis of their molten chlorides and they are obtained at cathode. 
 
  Ca++   +   2e¯   ⎯⎯⎯⎯→  Ca 
  Mg++   +  2e¯   ⎯⎯⎯⎯→  Mg 



60 | P a g e  
 

www.thresholdcollegiate.webs.com 
www.facebook.com\threshold-collegiate 

www.twitter.com\threshold1999 

 

 
Chemical Properties of Calcium and Magnesium:- 
 
Following are the important reactions of Ca and Mg. 
 
1. Mg combines with O2 of air and form basic oxide. 
 
  2Mg  +  O2  ⎯⎯⎯⎯→  2MgO 
 
2. Ca combines with steam and form calcium hydroxide. 
 
  Ca  +  2H2O  ⎯⎯⎯⎯→  Ca(OH)2  +  H2 
 
3. Mg combine with dilute HCl and form hydrogen. 
 
  Mg  +  2HCl  ⎯⎯⎯⎯→  MgCl2  +  H2 
 
Important Compound of Calcium:- 
 
(i) Calcium Carbonate:- 
 
 CaCO3 or lime stone or marble is very important compound because it is the source for some most 

industrially important compounds of calcium including quick lime, slaked lime, cement and glass. 
 
 When calcium carbonate is heated upto 900°C then it is converted into CO2 and CaO.  CaO is also 

called quick lime. 
 
 CaCO3 900°C 

⎯⎯⎯⎯→ CaO + CO2 
 
 CaO reacts with H2O and form Ca(OH)2 which is also called slaked lime. 
 
 CaO + H2O ⎯⎯⎯⎯→ Ca(OH)2 
 
Uses:- 
 
Slaked when mixed with sand form mortar was used for building in past. 
 
Slaked lime mixed with water and called lime washed which is used for painting.  Lime stone is also used 
for making cement. 
 
Aluminium:- 
 
Aluminium is the element of IIIA group and a very common metal. 
 
There are three electrons in outermost orbit in aluminium i.e. valency of it is 3. 
 
Formation of Aluminium Ion:- 
 
 
 
  Al+3   +   3e¯ 
 
Manufacture of Aluminium:- 
 
Aluminium is manufactured from bauxite (Al2O3.2H2O). 
 
Bauxite contains impurities like silica and oxides of iron. 
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Therefore for obtaining pure aluminium bauxite reacts with hot solution of hot concentrated NaOH and 
form soluble sodium aluminate.  The impurities removed by filtration and aluminium hydroxide is then 
P.P.T. from the solution is heated to regenerate pure aluminium hydroxide. 
 
The pure aluminium oxide is dissolve is a molten mixture of cryolite Na3AlF6 and calcium fluoride CaF2 at 
950°C.  This molten mixture is electrolyzed and after electrolysis aluminium obtain at cathode and O2 
liberated at anode. 
 
Reaction at Cathode:- 
 
  Al2O3 ⎯⎯⎯⎯→  2Al+3  +  3O¯2 
  2Al+3  +  6e¯  ⎯⎯⎯⎯→  Al 
 
Reaction at Anode:- 
 
  3O¯    ⎯⎯⎯⎯→  O  +  6e¯ 
  O  +  O   ⎯⎯⎯⎯→  O2 
  C  +  O2  ⎯⎯⎯⎯→  CO2 
 
Properties of Aluminium:- 
 
Chemical Properties:- 
 
1. Reaction with O2:- 
 
 It reacts with O2 of air and form aluminium oxide. 
 
  4Al  +  3O2  ⎯⎯⎯⎯→  2Al2O3 
 
2. Reaction with Acid:- 
 
 Al reacts with HCl acid and produce H2. 
 
  2Al  +  6HCl  ⎯⎯⎯⎯→  2AlCl3  +  3H2 
 
3. Reaction with Alkali:- 
 
 Al reacts with sodium hydroxide and form Na aluminate. 
 
  2Al  +  2NaOH  +  6H2O  ⎯⎯⎯⎯→  2NaAl(OH)4  +  3H2 
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CHAPTER # 9 

CARBON, SILICON AND NITROGEN 
 
Carbon:- 
 
Introduction:- 
 
Name = Carbon 
Symbol = C 
Atomic No. = 6 
Atomic Mass = 12 
Electronic conf. = K2, L4 
Allotropy = 2 allotropic form 
Standard State = Solid 
 
Occurrence of Carbon:- 
 
Carbon occurs in the following two forms:- 
 
1. Crystalline Form. 
2. Amorphous Form. 
 
1. Crystalline Form:- 
 
 Following are the crystalline form of carbon. 
 

(i) Diamond. 
(ii) Graphite 
(iii) Bucky balls 

 
2. Amorphous Form:- 
 
 Following are the amorphous form of carbon:- 
 

(i) Lamp black 
(ii) Wood charcoal 
(iii) Coal 
(iv) Animal charcoal 
(v) Gas carbon 
(vi) Coke 

 
Allotropic Form of Carbon:- 
 
Allotropy:- 
 
Various forms of the same element which have same chemical properties but different physical properties 
are called its allotropic forms or allotropes and the phenomenon is called Allotropy.  The different physical 
forms of an element are called Allotropes.  Diamond, graphite and bucky balls are crystalline and charcoal 
and coke are the non-crystalline form of carbon. 
 
Diamond - An Allotrope of Carbon:- 
 
This is one of the crystalline form of carbon.  It is found chiefly in India, Brazil, Australia and South 
Africa.  Diamond is transparent and bright.  It is the hardest of all naturally occurring substances and is 
used commercially for cutting glass, drilling rocks and ornamental purpose. 
 
Graphite - An Allotrope of Carbon:- 
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It is found naturally in Sri Lanka, America and Canada.  Graphite is grayish-black in colour and very soft.  
It is used in making lead pencils.  Graphite is a good conductor of electricity.  It is not affected by acids or 
alkalies.  It is used as electrodes in many electrolytic processes.  The arrangement of carbon atoms in the 
graphite crystal is shown in page 10.02 in book. 
 
Oxides of Carbon:- 
 
There are two oxides of carbon:- 
 
1. Carbon monoxide. 
2. Carbon dioxide. 
 
Laboratory Preparation:- 
 
Carbondioxide is prepared in laboratory by the action of dilute acid or carbonate or bicarbonate. 
 
 CaCO3 + HCl ⎯⎯⎯→ CaCl2 + CO2 + H2O 
          
 NaHCO3 + H2SO4 ⎯⎯⎯→ Na2SO4 + CO2 + H2O 
 
Industrial Preparation:- 
 
On large scale CO2 prepared by following compounds:- 
 
1. From Lime Stone. 
2. From Alcohol. 
 
1. From Line Stone:- 
 
 On large scale CO2 prepared by heating CaCO3. 
 
 CaCO3 ⎯⎯→⎯Heat  CaO + CO2 
 
2. From Alcohol:- 
 
 CO2 is also obtained during the production of alcohol in the presence of yeast. 
 
  C6H12O6  ⎯⎯⎯→  CO2  +  2C2H5OH 
      Ethyl Alcohol 
 
Properties of CO2:- 
 
PHYSICAL PROPERTIES:- 
 
1. CO2 is a colour, odorless gas having a sour taste. 
2. It is 1½ time heavier than air. 
3. It liquefies at –20°C. 
4. It is sufficiently soluble in H2O. 
5. Liquid CO2 when further cooled at –80°C then it is converted into solid which is known as Dry Ice. 
 
CHEMICAL PROPERTIES:- 
 
(i) Decomposition:- 
 
 CO2 is a high stable compound and decompose at 1500°C into O and carbon monoxide. 
 
 2CO2 ⎯⎯→⎯Heat  2CO + O2 
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(ii) Reaction with Magnesium:- 
 
 CO2 reacts with Mg and form MgO and C. 
 
 CO2 + 2Mg ⎯⎯⎯→ 2MgO + C 
 
(iii) Reaction with H2O:- 
 
 CO2 reacts with H2O and form (H2CO3) carbonic acid. 
 
 CO2 + H2O ⎯⎯⎯→ H2CO3 
 
(iv) Reaction with Alkali:- 
 
 CO2 reacts with alkali and form Na2CO3 and H2O. 
 
 CO2 + NaOH ⎯⎯⎯→ Na2CO3 + H2O 
 
(v) Reaction with Zinc and Carbon:- 
 
 CO2 reacts with Zn and C and form CO. 
 
 Zn + CO2 ⎯⎯⎯→ ZnO + CO 
        
 C + CO2 ⎯⎯⎯→ 2CO   
 
Uses of CO2:- 
 
1. It is used in making aerated drinks like 7-up, sprite, coke etc. 
2. Solid CO2 is a treatment for oriental or Lahore sore. 
3. It is used for the manufacture of Na2CO3 by Solvay Process. 
4. Due to its unflammable nature and high density, it is sued for many types of fire extinguishers. 
5. It is used in sugar refineries. 
6. It is used as a refrigerant. 
 
The CO2 Cycle:- 
 

Diagram 
 
The Green-House Effect:- 
 
A green-house is constructed to provide a stable, warm environment for plants to encourage their proper 
growth.  The roof and wall of the green house are built with glass or transparent plastic.  This results in the 
air inside the green house to become warm. 
 
In the atmosphere gases the CO2, water vapours and CH4 act in a similar way.  They allow short 
wavelength to pas through to the earth’s crust from sun and heat the earth.  And allow the longer wave 
length to back into space.  These gases absorb this energy before escapes into space.  As a result, a large 
amount of heat is retained in this atmosphere producing a warming effect on the earth.  This process which 
keeps the earth warm is called green-house effect.  It has been estimated that without the green-house 
effect, the earth’s atmosphere would be 30°C cooler on average than it is today. 
 
Certain human activities are now disturbing the natural balance between the processes that release CO2 into 
the atmosphere and the processes which remove it.  The burning of fuels which is 18000 million ton each 
year such as coal petroleum and natural gas increase the amount of CO2.  The removal of forests to 
decrease the consumption of CO2 by plants.  These human activities have increased the amount of CO2 
from 0.027%–0.035% in about 100 years.  It is estimated that if this trend continues, the amount of CO2 
will be doubled by the middle of the next century. 
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Silicon:- 
 
Some common silicates:- 
 
Silicate General Formula Uses 
   
Asbestos Ca2Mg5(Si4O4)2(OH)2 Heat insulation, fire proofing. 
Garnet Ca3Al(Si2O4)3 Abrasives, jewellary. 
Kablin (chainaday) Al2Si2O5(OH)4 Crackery 
Mica KAl3Si3O10(OH)2 Electric insulation, resistance to high 

temperature. 
Talc Mg6Si8O26(OH)4 Ceramics 
Teldspar KAlSi3O8 Ceramics, glass, pottery abrasives. 
 
Glass:- 
 
Glass is an inorganic super cooled liquid having no definite melting point and has a high viscosity. 
 
Types of Glass:- 
 
There re following six types of glass i.e. 
 
1. Ordinary glass. 
2. Borosilicate glass. 
3. Crystal glass. 
4. Coloured glass. 
5. Water glass. 
6. Flare glass. 
 
1. Ordinary Glass:- 
 
 It is also called Soda Glass.  It is manufactured by heating a mixture of silica, Na2CO3 and CaCO3 

in furnace. 
 
 Na2CO3 + SiO2 ⎯⎯⎯→ Na2SiO3 + CO2 
        
 CaCO3 + SiO2 ⎯⎯⎯→ CaSiO3 + CO2 
 
 It is not expensive and is easy to work, but it breaks easily and can easily by saturated.  It is used in 

making bottles, windows and all kinds of lat glass.  More than 90% of all glass used in our homes in 
soda glass. 

 
2. Borosilicate Glass:- 
 
 It is also known as Pyrex. It is prepared by silicon, B2O3, Al2O3 and Na2O.  It is used for some 

kitchen and laboratory ware such as ovenware, beakers, flask and test tubes. 
 
3. Crystal Glass:- 
 
 It is made from silica, PbO, K2CO3 (pearl ash) and CaCO3.  It is a heavy glass which can be cut to 

give decorative glassware. 
 
4. Coloured Glass:- 
 
 It can be prepared in laboratory in different colour by the abilities of certain metallic oxides and 

salts to molten glass. 
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400–450°C 

200 atm. 

5. Silica Gel or Water Glass:- 
 
 On acidification, a solution of water glass sets into a gel SiO2.XH2O.  On almost complete 

dehydration by having a hard porous materials known as water glass obtained.  It is prepared by the 
mixture of SiO and Na2CO3. 

 
  Na2CO3  +  SiO2  ⎯⎯⎯→  Na2SiO3  +  CO2 
 
6. Fibre Glass:- 
 
 It is produced by dropping molten glass onto a rotating refractory disc.  This on mixing with plastic 

gives materials for construction etc. 
 
Nitrogen:- 
 
Introduction:- 
 
Name = Nitrogen 
Symbol = N 
Atomic No. = 7 
Atomic Mass = 14 
Electronic conf. = K2, L5 
Position = 2nd period, V group 
Valency = –3 
 
Preparation:- 
 
In laboratory nitrogen is pared by following methods:- 
 
1. From Sodium Nitrate:- 
 
 By heating the mixture of NaNO3 and aqueous solution of ammonium chloride.  Ammonium nitrate 

is obtained and nitrogen is obtained by heating ammonium nitrate. 
 
  NaNO3  +  NH4Cl  ⎯⎯→⎯Heat   NH4NO3  +  NaCl 
  NH4NO3  ⎯⎯→⎯Heat   N2  +  2H2O 
 
2. From Ammonium Dichromate:- 
 
 When ammonium dichromate is heated then nitrogen is obtained. 
 
  (NH4)2Cr2O  ⎯⎯→⎯Heat   Cr2O3  +  4H2O  +  N2 
 
Properties of Nitrogen:- 
 
PHYSICAL PROPERTIES:- 
 
1. It is colorless, odorless and tasteless gas. 
2. It is slightly soluble is water. 
3. It boils at –196°C. 
4. Pure N2 is slightly lighter than air. 
 
CHEMICAL PROPERTIES:- 
 
1. Reaction with O2:- 
 
 N2 reacts with H2 at 400 to 450°C and 200 atmosphere pressure at form ammonia. 
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700–1000°C 

  N2  +  3H2      2NH3 
 
2. Reaction with Calcium Carbide:- 
 
 Nitrogen reacts with calcium carbide at 1000°C and form calcium cyanide. 
 
  CaC2  +  N2  ⎯⎯⎯→  CaCN2  +  C 
 
3. Reaction with Calcium Magnesium and Boron:- 
 
 N2 reacts with Ca, Mg and B and form their nitrites. 
 
 Ca + N2 ⎯⎯⎯→ Ca3N2 
      
 Mg + N2 ⎯⎯⎯→ Mg3N2 
      
 2B + N2 ⎯⎯⎯→ 2BN 
 
Ammonia:- 
 
PREPARATION OF AMMONIA:- 
 
Laboratory Preparation:- 
 
In laboratory ammonia prepared by the action of ammonium chloride on CaOH. 
 
  2NH4Cl  +  Ca(OH)2  ⎯⎯⎯→  CaCl2  +  2H2O  +  2NH3 
 
Haber-Bosch Process:- 
 
On large scale ammonia is prepared by Haber’s Process.  In this process nitrogen and hydrogen reacts in 
the ratio of 1:3 by weight at 400–450°C temperature and 200 atmospheric pressure that ammonia is 
obtained. 
 
  N2  +  3H2      2NH3 
 
Physical Properties of Ammonia:- 
 
1. NH3 is a colorless gas having pungent smell. 
2. It is soluble in water. 
3. B.P. of NH3 is –33.4°C and M.P. is 77.7°C. 
 
Chemical Properties of Ammonia:- 
 
Reaction with Water:- 
 
NH3 dissolve in water and form ammonium hydroxide. 
 
  NH3  +  H2O  ⎯⎯⎯→  NH4OH 
 
Thermal Decomposition:- 
 
Ammonia decomposed at 700 to 1000°C and converted into N2 and H2. 
 
  NH3         N2  +  3H2 
 
Reaction with Acid:- 
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400–450°C 

200 atm. 

NH3 reacts with acid and form ammonium salt. 
 
 NH3 + H2SO4 ⎯⎯⎯→ (NH4)2SO4 
      
 NH3 + HCl ⎯⎯⎯→ NH4Cl 
      
 NH3 + HNO3 ⎯⎯⎯→ NH4NO3 
 
Reaction with CO2:- 
 
NH3 reacts with CO2 at high temperature and pressure and form urea. 
 
  NH4  +  CO2          NH2–CO–NH2   +   H2O 
 
 
Nitric Acid:- 
 
PREPARATION:- 
 
Laboratory Preparation:- 
 
In laboratory nitric acid is prepared by the action of potassium nitrate on sulphuric acid. 
 
  KNO3  +  H2SO4  ⎯⎯⎯→  KHSO4  +  HNO3 
 
INDUSTRIAL PREPARATION:- 
 
Ostwald’s Process:- 
 
Commercially HNO3 is prepared by Ostwald’s Process.  This process contain following steps:- 
 
1. Formation of Nitric Oxide:- 
 
 In this step, NH2 is heated with O2 at 600°C then nitric oxide is obtained.  The process is exothermic 

process. 
 
  4NH3  +  5O2  ⎯⎯⎯→  4NO  +  6H2O  ⎯⎯⎯→    21.4 Kcal 
 
2. Conversion of NO into Nitrogen Peroxide:- 
 
 No is further heated with excess O2 their nitrogen peroxide is obtained.  This process is also 

exothermic process. 
 
  2NO  +  O2  ⎯⎯⎯→  2NO2  +  27.8 Kcal 
 
 
3. Formation of HNO3:- 
 
 NO2 reacts with H2O to form HNO3. 
 
  3NO2  +  2H2O  ⎯⎯⎯→  2HNO3  +  NO 
 
Properties of Nitric Acid:- 
 
PHYSICAL PROPERTIES:- 
 
1. HNO3 is a colorless, fuming liquid. 
2. Density of HNO3 is 1.52 gm/ml. 
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3. B.P. of HNO3 is 86°C. 
4. Specific gravity of conc. HNO3 is 1.41 and B.P. is 121°C. 
 
CHEMICAL PROPERTIES:- 
 
1. Reaction with H2O:- 
 
 It reacts with H2O and completely ionized. 
 
  HNO3  +  H2O  ⎯⎯⎯→  H3O  +  NO3 
 
2. Reaction with Metallic Oxides, Carbonates and Hydroxides:- 
 
 It reacts with metallic oxide, carbonates and hydroxide and form their respective salts. 
 
 CuO + 2HNO3 ⎯⎯⎯→ Cu(NO3)2 + H2   
          
 NaOH + HNO3 ⎯⎯⎯→ NaNO3 + H2O   
          
 CaCO3 + 2HNO3 ⎯⎯⎯→ Ca(NO3)2 + H2O + CO2 
          
 Na2CO3 + 2HNO3 ⎯⎯⎯→ 2NaNO3 + H2O + CO2 
 
 
 
 
3. Reaction with Mg and Mn:- 
 
 It reacts with Mg and Mn and form nitrate. 
 
 Mg + 2HNO3 ⎯⎯⎯→ Mg(NO3)2 + H2   
          
 Mn + 2HNO3 ⎯⎯⎯→ Mn(NO3)2 + H2   
 
4. Reaction with Cu, Zn:- 
 
 HNO3 reacts with Cu and Zn and form nitrites and nitrates. 
 
 3Cu + 8HNO3 ⎯⎯⎯→ 8Cu(NO3)2 + 4H2O + 2NO 
          
 4Zn + 10HNO3 ⎯⎯⎯→ 4Zn(NO3)2 + H2O + NH4NO3 
 
5. Reaction with Hg and Ag:- 
 
 HNO3 reacts with Hg and Ag and form respective nirates. 
 
 Hg + 4HNO3 ⎯⎯⎯→ Hg(NO3)2 + 2H2O + 2NO2 
          
 Ag + 2HNO3 ⎯⎯⎯→ AgNO3 + H2O + NO2 
 
6. Oxidizing Properties of HNO3:- 
 
 It oxidizes SO2 to H2SO4. 
 
  SO2  +  2HNO3  ⎯⎯⎯→  H2SO4  +  2NO2 
 
 Hydrogen sulphide is oxidize to sulphur. 
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  H2S  +  2HNO3  ⎯⎯⎯→  2H2O  +  2NO2  +  S 
 
 Ferrous sulphate is oxidized to ferric sulphate in the presence of sulphuric acid. 
 
  6FeSO4  +  2HNO3  +  3H2SO4  ⎯⎯⎯→  3Fe2(SO4)3  +  4H2O  +  2NO 
 
 Carbon is oxidize to Cu2 on heating. 
 
  C  +  4HNO3  ⎯⎯⎯→  CO2  +  4NO2  +  2H2O 
 
Aqua Regia:- 
Gold and platinium are not dissolved by HNO3.  They may however, be dissolved in a mixture of HNO3 
and HCl in the ratio 1:3.  The mixture is consequently called Aqua Regia.  It dissolved gold due to 
liberation of nascent chloride which form a chloride with it. 
  HNO3  +  HCl  ⎯⎯⎯→  NOCl  +  2H2O  +  2Cl 
Uses of Nitric Acid:- 
1. HNO3 is used as a oxidizing agent. 
2. It is used in manufacture of explosives. 
3. HNO3 is commonly used in laboratories. 
4. It is used in eh manufacture of dyes. 
5. It is used as a solvent for metals and for producing etcing designs on copper plates. 
6. It is used in the manufacture of chemical fertilizers. 

CHAPTER #10 

IRON, COPPER, ZINC AND LEAD 
 
Minerals:- 
 
Those compounds in which metals naturally formed are known as Minerals. 
 
Ores:- 
 
Those minerals which are considered commercially for the extraction of one or more metals are called 
Ores. 
 
Iron:- 
 
Introduction:- 
 
Name = Iron 
Symbol = Fe 
Atomic Weight = 55 
Atomic No. = 26 
Latin Name = Ferrium 
Electronic Configuration = K2, L8, M14, N2 
Oxidation State = +2, +3 
 
Ores of Iron:- 
 
Following are the important ores of iron:- 
 
1. Haematite Fe2O3 
2. Limonite 2Fe2O3.3H2O 
3. Magnetite Fe3O4 
4. Iron Pyrite FeS2 
 
Extraction of Iron:- 
 
Iron is generally extracted from its oxide ores. 
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The reduction of iron from an oxide is carried out in a blast furnace.  The charge consisting of roasted are 
coke and lime stone is fed into the top of furnace a pre-heated blast of air at about 1500°C is ballooned into 
the furnace under pressure near to the balloon.  The blast oxide the carbon to CO2. 
 
  C  +  O2  ⎯⎯⎯⎯→  CO2 
 
CO2 passes upward and react with more coke and form carbon monoxide.  The reaction is exothermic 
reaction. 
 
  CO2  +  C  ⎯⎯⎯⎯→  2CO 
 
CO is behave as a reducing agent.  Following are the important reaction takes place in furnace:- 
 
 Fe2O3 + 3C ⎯⎯⎯⎯→ 2Fe + 3CO 
        
 Fe2O3 + 4CO ⎯⎯⎯⎯→ 3Fe + 2CO2 
        
 CO2 + C ⎯⎯⎯⎯→ 2CO   
 
The over all reaction is:- 
 
 Fe2O3 + 3CO ⎯⎯⎯⎯→ 2Fe + 3CO2 
 
Composition and Uses of Wrought Iron:- 
 

 Kind of Steel 
(Wrought Iron 

Composition 
(% Carbon) 

Properties Uses 

     
 Wrought iron Very low Relatively soft, 

malleable and 
ductile 

Decorative railing, 
electromagnets. 

     
(a) Carbon steel    
(i) Low carbon 

steel 
0.2%C Mild steel 

ductile 
Sheets, iron wires 
pipes. 

(ii) Medial carbon 
steel 

0.3% – 0.7%C Medium steel, 
hard forged and 
can be welded  

Rails, structural 
steels, boiler 
plates and axles. 

(iii) High carbon 
steel 

0.7% – 1.5%C Hard steel, very 
hard, brittle. 

Surgical 
instrument razors, 
blades, spring and 
cutlery. 

     
(b) Stainless Steel 14–18% Cr 

7–9% Ni 
Hard, resistant 
to corrosion, 
attractive in 
appearance. 

Cutlery, cars, 
watch cases. 

(c) Alloy steel    
(i) Manganese steel 10–18% Mn Hard, tough 

resistance to 
wear. 

Railway track, 
rails, safes, 
armour plates. 

(ii) Silicon 1–5% Si Hard and 
strongly 
magnetic 

Permanent 
magnet. 

(iii) Nickel steel 2–4% Ni Hard and elastic Drive shafts gears, 
cables. 

 



72 | P a g e  
 

www.thresholdcollegiate.webs.com 
www.facebook.com\threshold-collegiate 

www.twitter.com\threshold1999 

 

Properties of Iron:- 
 
PHYSICAL PROPERTIES:- 
 
1. pure iron is a silvery white metal. 
2. The density of pure iron is 7.86 gm/cm3. 
3. The m.p. of iron is 1500°C, b.p. is 3000°C. 
 
CHEMICAL PROPERTIES:- 
 
1. Iron reacts with air in the presence of H2O and form rust. 
 
  4Fe  +  3O2  +  xH2O  ⎯⎯⎯⎯→  2Fe2O3  xH2O 
 
             Rust 
 
2. When rusted iron heated strongly in the presence of steam it form magnetic iron oxide. 
 
 Fe + H2O ⎯⎯⎯⎯→ Fe3O4 + H2 
 
3. Iron reacts with non-meals and form new compounds. 
 
 4Fe + O2 ⎯⎯⎯⎯→ Fe2O3   
 Fe + S ⎯⎯⎯⎯→ FeS   
 2Fe + 3Cl2 ⎯⎯⎯⎯→ 2FeCl   
 
Rusting of Iron:- 
 
Rust:- 
 
When iron reacts with O2 in the presence of water then it surface gradually converted into a brown mask.  
This brown mask is known is rust. 
 
The rusting of iron is due to the formation of hydrated iron oxide.  It is an electrochemical process where 
different parts of the surface of iron act as a cathode and anode. 
 
The layer of rust which forms over the surface of iron is persons and does not prevent further corrosion.  
Thus the process of rusting continuous until all the iron has been converted into iron oxide. 
 
Prevent of Rusting:- 
 
Following are the some methods which use to prevent the rusting of iron:- 
 
1. Cathode Protection:- 
 
 to protect an iron object the object is connected to a block of metals such as zinc and aluminium 

which is more reactive than iron.  When corrosion start an electrochemical reaction take place and 
only more reactive metal is corroded and the iron object remains intact. 

 
(ii) Alloying:- 
 
 Rusting is often prevented by converting the iron into an alloy such as stainless steel. 
 
Copper:- 
 
Introduction:- 
 
Name = Copper 
Latin Name = Cuprium 
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Symbol = Cu 
Atomic No. = 29 
Electronic Conf. = K2, L8, M18, N1 
Valency = +1, +2 
Atomic Mass = 63 a.m.u. 
 
Ores:- 
 
Following are the important ores of copper:- 
 
1. Chalopyrite CuFe2S3 
2. Copper glance CuS 
3. Chalcocite Cu2S 
4. Malachite CuCO3.Cu(OH)2 
5. CupriteCu2O 
 
Extraction of Copper:- 
 
Copper is extracted from its sulphide ores.  Following process are involved in extraction of copper. 
 
1. Concentration. 
2. Roasting. 
3. Smelting. 
4. Reduction. 
5. Refining. 
 
1. Concentration:- 
 
 The concentration of copper are increased by the process of froth floation. 
 
 In froth floation the mixture of minerals and impurities are mixed with water and oil.  Air is blown 

into the mixture and the oil forms a froth which float on the surface.  The are particles tend to get 
coated with oil and carried to the surface with it. 

 
2. Roasting:- 
 
 The concentrated are is roasted in a furnace a part of sulphur is converted into sulphur dioxide. 
 
  4CuFeS2  +  5O2  ⎯⎯⎯⎯→  2CuS2  +  2FeO  +  2FeS  +  4SO2 
 
3. Smelting:- 
 
 This process the roasted ore is mixed with sand and heated strongly until it melts.  The remaining 

impurities reacts with silica and form a slag of molten silicates.  The molten mass which remain is 
called matte and consist CuS2 and FeS. 

 
4. Reduction:- 
 
 Reduction of matte are take place in a converter and the following reactions take place. 
 
 2Cu2S + 3O2 ⎯⎯⎯⎯→ 2Cu2O + 2SO2 
        
 2Cu2O + Cu2S ⎯⎯⎯⎯→ 6Cu + SO2 
        
 2FeS + 3O2 ⎯⎯⎯⎯→ 2Fe + 2SO2 
        
 FeO + SiO2 ⎯⎯⎯⎯→ FeSiO3   
 
 The product obtained is called blustered copper which is 97.98% pure and  it further purified by 
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electrolytic process. 
 
 
 
5. Refining:- 
 
 Blustered is refined by electrolysis a large plate of blustered copper is made the anode and plate of 

pure copper is made cathode.  Solution of copper sulphate is used as a electrolyte.  The impure 
copper is dissolved at anode and is deposited in form of pure copper at cathode. 

 
 Reaction:- 
 
 At Anode:- 
 
 Cu  ⎯⎯⎯⎯→  Cu++  +  2e¯ 
 
 At Cathode:- 
 
 Cu++  +  2e¯  ⎯⎯⎯⎯→  Cu 
 
Chemical Properties of Copper:- 
 
Following are the important properties of copper:- 
 
1. Reaction with Sulphur:- 
 
 Copper reacts with sulphur and form copper sulphide. 
 
  Cu  +  S  ⎯⎯⎯⎯→  CuS 
 
2. Reaction with Oxygen:- 
 
 Copper reacts with oxygen and form copper oxide. 
 
  2Cu  +  O2  ⎯⎯⎯⎯→  2CuO 
 
3. Reaction with Chlorine:- 
 
 Copper reacts with chlorine and form copper chloride. 
 
  Cu  +  Cl2  ⎯⎯⎯⎯→  CuCl2 
 
4. Reaction with Nitric Acid:- 
 
 Copper reacts with nitric acid and form copper nitrate. 
 
  3Cu  +  8HNO3  ⎯⎯⎯⎯→  3Cu(NO3)2  +  2NO  +  4H2O 
 
5. Reaction with Sulphuric Acid:- 
 
 Copper reacts with sulphuric acid to form copper sulphate. 
 
  Cu  +  2H2SO4  ⎯⎯⎯⎯→  CuSO4  +  SO2  +  2H2O 
 
Uses of Copper:- 
 
Alloy Composition Properties Uses 
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Brass    60-85% Cu 
            08–40% Zn 

Stronger and more malleable 
than Cu, greater workability 
because of lower melting 
point more attractive 
appearance. 

For making moving part of 
clock and watch, let, bolt, 
rock, tube musical 
instrument arhanant and for 
general metal works. 

Bronze   90–95% Cu 
             5–10% Si 

Stronger, greater resistance 
to chemical attack more 
attractive. 

For making coils, medals 
and sculptures and for 
general metal work more 
appearance. 

 
Zinc:- 
 
Introduction:- 
 
Name = Zinc 
Symbol = Zn 
Atomic No. = 30 
Electronic Conf. = K2, L8, M18, N2 
Oxidation State = +2 
Atomic Mass = 65 a.m.u. 
 
Ores of Zinc:- 
 
Following are the important ores of zinc:- 
 
1. Zinc blendle ZnS 
2. Zincate ZnO 
3. Semithsointe ZnCO3 
 
Properties of Zinc:- 
 
1. Physical Properties:- 
 

1. It is a silvery white metal. 
2. It is hard at ordinary temperature but malleable at high temperature. 
3. Density of zinc is 7.14 gm/cm3. 
4. Density of zinc is 7.14 gm/cm3. 

 
2. Chemical Properties:- 
 

(i) Reaction with Water:- 
 

 Zinc reacts with water and form water oxide. 
 
  Zn  +  H2O  ⎯⎯⎯⎯→  ZnO  +  H2 
 
(ii) Reaction with Dilute Acid:- 
 
 Zinc reacts with dilute HCl acid and form hydrogen gas. 
 
  2Zn  +  2HCl  ⎯⎯⎯⎯→  2ZnCl  +  H2 
 
(iii) Reaction with Sulphuric Acid:- 
 
 Zinc reacts with concentrated sulphuric acid and form sulphur dioxide gas. 
 
  Zn  +  2H2SO4  ⎯⎯⎯⎯→  ZnSO4  +  2H2O  +  SO4 
 
(iv) Reaction with Alkali:- 
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 Zinc reacts with alkali (NaOH) and form zincate. 
 
  Zn  +  NaOH  +  H2O  ⎯⎯⎯⎯→  Na2[Zn(OH)4]  +  H2 
 
(v) Reaction with Copper Sulphate:- 

 
 Zinc reacts with copper sulphate and displace copper radical. 
 
  Zn  +  CuSO4  ⎯⎯⎯⎯→  ZnSO4  +  Cu 

 
(vi) Reaction with Non-Metal:- 

 
 Zinc reacts with non-metals like O2, sulphur and chlorine and form their compounds. 

 
 Zn + O2 ⎯⎯⎯⎯→ 2ZnO   
        
 Zn + S ⎯⎯⎯⎯→ ZnS   
        
 Zn + Cl2 ⎯⎯⎯⎯→ ZnCl2   
 
Uses of Zinc:- 
 
1. Zinc is used for protecting iron from atmospheric corrosion. 
2. It is used for manufacturing of alloys. 
3. It is used in dry cell as a cathode. 
4. Zinc foil is used for packing. 
 
Lead:- 
 
Introduction:- 
 
Name = Lead 
Symbol = Pb 
Atomic No. = 82 
Electronic Configuration = K2, L8, M18, N32, O18, P4 
Oxidation State = +2, +4 
Atomic Mass = 207 a.m.u. 
State = Solid 
 
Ores of Lead:- 
 
Following are the important ores of lead:- 
 
1. Galena  PbS 
2. Cerissite PbSO3 
3. Arglesite PbSO4 
 
Properties of Lead:- 
 
PHYSICAL PROPERTIES:- 
 
1. lead is a bluish grey metal. 
2. Lead is a soft and malleable metal. 
3. Density of lead is 11.4 gm/cm3. 
4. The m.p. of lead is 327°C and b.p. is 17°C. 
 
CHEMICAL PROPERTIES:- 
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(i) Reaction with Nitric Acid:- 
 
 Lead reacts with dilute nitric acid and form nitric oxide and lead (II) salt. 
 
  3Pb  +  8HNO3  ⎯⎯⎯⎯→  3Pb(NO3)2  +  2NaOH  +  H2O  lead (II) 
 
(ii) Reaction with Concentrated Acid:- 
 
 Lead reacts with conc. HCl and H2SO4 and form lead (II) salts. 
 
 Pb + HCl(conc) ⎯⎯⎯⎯→ PbCl2 + H2 
        
 Pb + 2H2SO4(conc) ⎯⎯⎯⎯→ PbSO4 + 2H2O   +   SO2 
 
(iii) Reaction with Non-Metals:- 
 
 Lead reacts with non-metals like O, Cl and sulphur and form their compounds. 
 
 2Pb + O2 ⎯⎯⎯⎯→ 2PbO   
        
 Pb + S ⎯⎯⎯⎯→ PbS   
        
 Pb + Cl2 ⎯⎯⎯⎯→ PbCl2   
 
Uses of Lead:- 
 
1. Lead is used in the production of tetraethyl lead (TEL) which is used to increase the efficiency of 

petrol. 
2. Lead is also used in car batteries (bad accumulators) and for the manufacture of paints such as white 

lead, lead chromate and other pigments. 
3. It is also used for making alloys such as solder and type metals. 
 
 
 
 
 
 
 
 
 
 
 
 
 

CHAPTER #11 

OXYGEN, SULPHUR AND NITROGEN 
 
Oxygen:- 
 
PREPARATION:- 
 
Laboratory Preparation:- 
 
O is prepared in laboratory by heating potassium chlorate in the presence of magnese dioxide. 
 

 KClO3 
240°C 

⎯⎯⎯→ 
MnO2 

2KCl + 3O2 
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Industrial Preparation:- 
 
On large scale O2 is prepared by following compounds:- 
 
1. From water. 
2. From air. 
 
1. From Water:- 
 
 O2 is prepared from water by electrolysis in the presence of sulphuric acid. 
 

 2H2O 
Electrolysis 
⎯⎯⎯→ 

H2SO4 
2H2O + O2 

 
2. From Air:- 
 
 O2 can also be prepared from air.  In this method barium oxide is heated with the O2 of air at 500°C 

than it is converted into barium peroxide. 
 
 2BaO + O2 500°C

⎯⎯⎯→ 2BaO2   
 
 When barium per oxide is heated at 1000°C then O2 is obtained. 
 
 BaO2 1000°C 

⎯⎯⎯→ 2BaO + O2 
 
Properties of Oxygen:- 
 
PHYSICAL PROPERTIES:- 
 
1. It is odorless, colorless and tasteless gas. 
2. It is slight soluble in water. 
3. Gases oxygen is about 1.1 times heavier than air. 
4. It liquefies at –180°C and solidifies at –225°C. 
 
CHEMICAL PROPERTIES:- 
 
1. Reaction with Non-Metals:- 
 
 O2 reacts with non-metals and form their oxides. 
 
 C + O2 ⎯⎯⎯→ CO2     
          
 S + O2 ⎯⎯⎯→ SO2     
          
 4P + 5O2 ⎯⎯⎯→ 2P2O5     
          
 2H2 + O2 ⎯⎯⎯→ 2H2O     
 
2. Reaction with Metal:- 
 
 O2 reacts with metals and form oxides. 
 
  Na  +  O2  ⎯⎯⎯→  Na2O 
 
 Na2O is further heating then Na2O is converted into Na2O2 and NaO2. 
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  2Na2O  ⎯⎯→⎯Heat   4NaO2 (Na superoxide) 
  2NaO2  ⎯⎯→⎯Heat   4Na2O2 (Na peroxide) 
 
3. Reaction with Mg:- 
 
 O2 reacts with mg and form oxides. 
 
  2Mg  +  O2  ⎯⎯⎯→  2MgO 
 
4. Reaction with Ca:- 
 
 O2 reacts with Ca and form CaO. 
 
  2Ca  +  O2  ⎯⎯⎯→  2CaO 
 
5. Reaction with Al:- 
 
 O2 reacts with Al and form Al2O3. 
 
  4Al  +  3O2  ⎯⎯⎯→  2Al2O3 
 
6. Reaction with Fe:- 
 
 O2 reacts with iron and form rust. 
 
  4Fe  +  3O2  ⎯⎯⎯→  2Fe2O3 
 
7. Reaction with Hydrocarbon:- 
 
 O2 reacts with hydrocarbon and form CO2 and H2O. 
 
  CH4  +  2O2  ⎯⎯⎯→  CO2  +  2H2O  +  Heat 
 
Oxides:- 
 
The binary compound of the element with oxygen area called Oxides.  On the basis of valency number of 
oxygen, they are ordinarily classified into four main groups namely:- 
 
1. Normal oxides. 
2. Peroxides. 
3. Superoxides. 
4. Suboxides. 
 
1. Normal Oxides:- 
 
 The oxides of O2 in which valency of O2 is –2 is called Normal oxides. 
 
 Normal oxides are divided into following types:- 
 

(a) Basic oxides. 
(b) Acidic oxides. 
(c) Neutral oxides. 
(d) Aniphoteric oxide. 

 
(a) Basic Oxides:- 

 
 The oxides of O2 which are generally form four metals are known as basic oxides. 
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 4Na + O2 ⎯⎯⎯→ 2Na2O     
          
 4Mg + O2 ⎯⎯⎯→ 2MgO     

 
 e.g. Na2O 
 
 Properties:- 
 
 Basic oxide reacts with water and form bases with turns red litmus blue. 
 

 Na2O + H2O ⎯⎯⎯→ 2NaOH     
          
 Mg + H2O ⎯⎯⎯→ Mg(OH)2     

 
 Basic oxides combine with acid and forms salts. 
 

 Na2O + 2HCl ⎯⎯⎯→ 2NaCl + H2O   
          
 MgO + HCl ⎯⎯⎯→ MgCl2 + H2O   

 
(b) Acidic Oxides:- 
 
 They are generally oxides of non-metals. 
 

 S + O2 ⎯⎯⎯→ SO2 e.g. CO2 
       
 C + O2 ⎯⎯⎯→ CO2  

 
 Properties:- 
 
 Acidic oxides reacts with water and form acid with turn blue litmus red. 
 

 SO2 + H2O ⎯⎯⎯→ H2SO4 (Sulphuric acid) 
       
 CO2 + H2O ⎯⎯⎯→ H2CO3 (Carbonic acid) 

 
 Acidic oxides reacts with base and form salt. 
 

 SO2 + 2NaOH ⎯⎯⎯→ Na2SO3 + H2O    (Sodium sulphite) 
        
 CO2 + 2NaOH ⎯⎯⎯→ Na2CO3 + H2O   (Sodium carbonate) 

 
(c) Neutral Oxides:- 
 
 The oxides of O2 which are neither acid nor base are known as Neutral Oxide. 
 
 The aqueous solution of these oxides have no action on blue or red litmus. 
 
 e.g.    CO, H2O 
 Hydrogen oxide (H2O) 
 Nitric oxide  (NO) 
 Nitrous oxide  (N2O) 
 
(d) Amphoteric Oxides:- 
 
 The oxide which have dwelt properties of an acid or a base are known as Amphoteric 

Oxides. 
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 Oxides of Al, Zn and Sn are the amphoteric oxides. 
 

 4Al + 3O2 ⎯⎯⎯→ 2Al2O3     
          
 2Zn + O2 ⎯⎯⎯→ 2ZnO     

 
 Properties:- 
 
 These oxides are formed salt with acid and bases. 
 

 ZnO + HCl ⎯⎯⎯→ ZnCl2 + H2O   
          
 Al2O3 + 6HCl ⎯⎯⎯→ 2AlCl3 + 3H2O   
          
 ZnO + 2NaOH ⎯⎯⎯→ Na2ZnO2 + H2O   
          
 Al2O3 + 2NaOH ⎯⎯⎯→ 2NaAlO2 + H2O   
 
2. Peroxide:- 
 
 The oxides in which valency of O2 is –1 are known as peroxide. 
 
 e.g. Hydrogen peroxide (H2O2) 
 
3. Superoxide:- 
 
 The oxide in which valency of O2 is –½ are known as Superoxides. 
 
 e.g. Potassium super oxide (K2O2) 
 
4. Suboxide:- 
 
 In these oxides quantity of O2 is very small therefore it is called Suboxide. 
 
 e.g. Carbon suboxide (C3O2) 
 
Uses of some Oxides:- 
 
1. Sodium Per Oxide (Na2O2):- 
 
 (a) It is used in air purifiers in submarines and portable breathing apparatus. 

(b) It is powerful oxidizing agent. 
 
2. Calcium Oxide (CaO):- 
 

(a) It is used in making slaked lime [Ca(OH)2] in glass making and as a fertilizer. 
(b) It is used for drying ammonia gas and for making soda lime. 

 
3. Aluminium Oxide (Al2O3):- 
 
 It is used as an abrasive. 
 
4. Lead Oxide (PbO):- 
 
 It is used in the making of lead accumulator and lead glass. 
 
5. Hydrogen Peroxide (H2O2):- 
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 It is used as a mild antiseptic in mouth wash, as well as for cleaning wounds. 
 
Ozone:- 
 
It is an allotropic form of oxygen having molecular formula O3. 
 
Preparation:- 
 
When electrical discharge passes through ordinary energy then it absorb energy and converted into ozone. 
 
 3O2 μV 

⎯⎯⎯→ 2O3   
 
Reactivity of Ozone:- 
 
O3 is much more reactive than ordinary O2.  It is sharply converted into diatomic O2 and nascent O2. 
 
  O2  ⎯⎯⎯→  O2  +  [O] 
 
Nascent O is very reactive and reacts other elements very sharply. 
 
Uses of Ozone:- 
 
Due to the presence of nascent O2 ozone is used in swimming pods.  The atomic O2 kills any harmful 
bacteria present. 
 
Ozone also used as a bleaching agent for oils, waxes, starch and flour. 
 
Ozone in the Atmosphere:- 
 
The atmosphere around the earth is divided into various layer and O3 extend upto 50 km about the earth. 
 
O3 absorb the considerable amount of ultraviolet radiation which protecting the living objects on earth. 
 
The projective layer of O2 is being destroyed due to the increasing quantities of chemical specially the 
chlorofloro carbon.  These compounds are mostly used in adrosol spray and codents for refrigerator and 
A.C. 
 
The Cl in chlorofloro carbons reacts with O3 and converts it into ordinary O2 molecules. 
 
  CCl3F  ⎯⎯⎯→  CCl3F +  Cl 
  Cl   +  O3 ⎯⎯⎯→  ClO +  O2 
  ClO +  O ⎯⎯⎯→  O2  +  Cl 
 
Sulphur:- 
 
Introduction:- 
 
Name = Sulphur 
Symbol = S 
Atomic Weight = 132 
Atomic No. = 16 
Electronic Arrangement = K2, L4, M6 
Position = VI-A group and III Period 
 
Extraction of Sulphur:- 
 
Extraction of sulphur take place by Trasch Process. 
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A bore is made to the deposit of sulphur and three concentric pipes are sunk into the bore.  The outermost 
pipes (20 cm diameter) is sunk upto the deposits and the next pipes is _________ little above the surface of 
the deposits.  Super heated H2O and 170°C under a pressure of 16 atoms is pumped down the outermost 
pipes.  This water melts the sulphur which collects in the pool t the bottom.  Hot compressed air is blown 
down the inner most pipe.  It forms a foam of molten S which rises through the annular space between the 
innermost pipe and next when this foam of S reaches it is collected in a big wooden basin.  After some time 
air escapes and S solidifies in huge blocks at the bottom of tanks.  S obtained by the process is 99.5% pure. 
 
Trash Method of Extraction of Sulphur:- 
 

Diagram 
 
Properties of Sulphur:- 
 
PHYSICAL PROPERTIES:- 
 
1. It is a yellow solid. 
2. It is insoluble in H2O and soluble in HS2. 
3. The m.p of S is 113°C. 
4. S boils at 444.5°C. 
5. S dissociate into different molecule at different temperature. 
 
CHEMICAL PROPERTIES:- 
 
1. Reaction with O2:- 
 
 S reacts with oxygen and form SO2. 
 
  S  +  O2  ⎯⎯⎯→  SO2 
 
2. Formation of Sulphide:- 
 
 S reacts with other elements and form their respective sulphides. 
 
 2Cu + S ⎯⎯⎯→ Cu2S     
          
 H2 + S ⎯⎯⎯→ H2S     
          
 2S + Cl2 ⎯⎯⎯→ S2Cl2     
          
 Fe + S ⎯⎯⎯→ FeS     
          
 2Na + S ⎯⎯⎯→ Na2S     
 
Uses of Sulphur:- 
 
1. It is used in the manufacture of H2SO4 and SO2 and CS2. 
2. It also used for the manufacture of C and Mg bisulphites used for bleaching wood pulp. 
3. It is used for vulcanizing rubber. 
4. It is used for disinfecting houses and for dusting vires and help to kill the fuming and insects on 

them. 
5. It is used in the preparation of S dyes which are fast and cheap. 
6. It is used in the manufacture of explosives, fire works and matches. 
7. It is used in medicines both internally and externally for the preparation of blood and as a remedy 

for skin diseases. 
 
Oxidation and Reduction:- 
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Oxidation:- 
 
Oxidation is defined as following ways:- 
 
1. The process in which O2 combines with other elements to produce oxides are known as oxidation. 
 
 4Fe + 3O2 ⎯⎯⎯→ 2Fe2O3 + O   
          
 2Mg + O2 ⎯⎯⎯→ 2MgO     
          
 2NO + O2 ⎯⎯⎯→ 2NO2     
 
2. The removal of hydrogen in its compound is called Oxidation. 
 
  MnO2  +  4HCl  ⎯⎯⎯→  MnCl2  +  2H2O  +  Cl2 
 
3. The loss of electron is called Oxidation. 
 
  Fe  ⎯⎯⎯→  Fe++ +  2e¯ 
  Fe  ⎯⎯⎯→  Fe+++ +  3e¯ 
 
Reduction:- 
 
Reduction is defined as following ways:- 
 
1. The removal of O2 from a substance is called Reduction. 
 
  CuO  +  H2  ⎯⎯⎯→  Cu  +  H2O 
 
2. The gain of electron is called Reduction. 
 
  Cu+2  +  2e¯  ⎯⎯⎯→  Cu 
  2H+   +  2e¯  ⎯⎯⎯→  H2 
 
3. The addition of hydrogen is called Reduction. 
 
  NaOH  +  HCl  ⎯⎯⎯→  NaCl  +  H2O 
 
Properties of SO2:- 
 
PHYSICAL PROPERTIES:- 
 
1. It is a colourless poisonous gas. 
2. It is highly soluble in water. 
3. It is condensed to liquid at 10°C. 
 
CHEMICAL PROPERTIES:- 
 
1. Reaction  with Water:- 
 
 SO3 reacts with H2O and form sulphorous acid. 
 
  SO2  +  H2O  ⎯⎯⎯→  H2SO3 
 
2. Reaction with Oxidizing Agent:- 
 
 SO2 behave as a oxidizing agent. 
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  2H2S  +  SO2  ⎯⎯⎯→  2H2O  +  3S 
  2CO   +  SO2  ⎯⎯⎯→  2CO2  +  S 
 
3. Reducing Agent:- 
 
 Due to tendency to remove O2 in the presence of H2O, SO2 acts as a strong reducing agent. 
 
  2SO2  +  O2  ⎯⎯⎯→  2SO2 
  SO2  +  H2O  ⎯⎯⎯→  H2SO4 
 
4. Bleaching Nature:- 
 
 Due to reducing agent SO2 reacts on a bleaching nature. 
 
  SO2  +  2H2O  ⎯⎯⎯→  H2SO4  +  2H 
 
Compounds of Sulphur:- 
 
Following are the two important compounds of sulphur:- 
 
1. H2SO4 
2. SO2 
 
1. SO2 
 
 Preparation:- 
 
 SO2 is generally prepared by following two methods:- 
 
 1. Laboratory Preparation:- 
 

 Usually SO2 is prepared in laboratory by the action of conc. H2SO4 on copper turnings. 
 
  Cu  +  2H2SO4  ⎯⎯⎯→  CuSO4  +  2H2O  +  SO2 
 

2. Industrial Preparation:- 
 

 On large scale SO2 is prepared by burning S in air. 
 
  S  +  O2  ⎯⎯⎯→  SO2 
 
  SO2 is also prepared by roasting iron or copper pyrites in the presence of air. 
 
 4FeS2 + H2O ⎯⎯⎯→ 2Fe2O3 + 8SO2   
          
 2CuS + 3O2 ⎯⎯⎯→ 2CuO + 2SO2   
 
Uses of SO2:- 
 
1. It is used in the manufacture of H2SO4 and sulphites. 
2. It is easily liquefies to a low boiling liquid which is used as a refrigerant. 
3. The gas is used as a disinfectant. 
4. It is used to bleach wood, bricks and sugar. 
5. It is used in the preparation of sodium sulphites and sodium thiosulphates. 
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CHAPTER # 12 
Organic and Inorganic Chemistry 

Difference between Organic and Inorganic Chemistry:- 
 
S. No. Organic Chemistry Inorganic Chemistry 
   
1. Carbon is essential constituent of 

organic compound. 
Presence of carbon is not essential.  
But it is present in carbonate, 
bicarbonates and cyanide. 

2. Carbon and hydrogen are involved in 
their preparation. 

Carbon and hydrogen may not even be 
present. 

3. Mostly they decompose at high 
temperature into the simple product. 

Mostly they are stable at high 
temperature. 

4. Most organic compounds readily catch 
fire. 

Most inorganic compounds do not 
catch fire. 

5. Their melting and boiling points are 
low. 

Their melting and boiling points are 
high. 

6. They do not conduct electricity. Majority of it conduct electricity. 
7. They contain covalent bond. Ionic bond are frequently found in 

inorganic compound. 
8. Most of the organic compound are 

obtained from plants and animals 
source. 

These are fairly abundant in ores and 
minerals. 

9. Their molecular masses are very high. Molecular masses are usually low. 
10. Hey are usually soluble in organic 

solvent like alcohol, benzene, ether, 
carbondisulphide and chloroform. 

They are usually insoluble in organic 
solvents but most of these dissolve in 
water. 

11. Rates of reaction of organic 
compounds are usually slow and 
require specific conditions for 
completion. 

Rates of reaction of inorganic 
compounds are usually fast and most 
of these do not require specific 
conditions for completion. 

 
Bonding of Carbon in Organic Compound:- 
 
In organic compounds valency of carbon is tetra valent.  Hence, it forms 4 covalent bond with other atoms 
or with other carbon atoms. 
 
In some compounds carbon form single covalent compound and carbon is also formed double and triple 
covalent bond in organic compounds with other atom. 
 
e.g. 
 
        H 
         | 
1. CH4 = H–C–H 
         | 
        H 
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        H  H 
         |    | 
2. C2H6 = H–C–C–H 
         |    | 
        H  H 
 
        H  H  H 
         |    |    | 
3. C3H8 = H–C–C–C–H 
         |    |    | 
        H  H  H 
 
   H  H  H 
    |    |    | 
4. C3H6 = C=C–C–H 
    |         | 
   H       H 
 
Hydrocarbon:- 
 
The compounds which contain only carbon and hydrogen is called Hydrocarbon. 
e.g. 
 
        H 
         | 
1. CH4 = H–C–H 
         | 
        H 
 
        H  H 
         |    | 
2. C2H6 = H–C–C–H 
         |    | 
        H  H 
 
        H  H  H 
         |    |    | 
3. C3H8 = H–C–C–C–H 
         |    |    | 
        H  H  H 
 
Types of Hydrocarbon:- 
 
There are two types of hydrocarbon. 
 
1. Saturated Hydrocarbon. 
2. Unsaturated Hydrocarbon. 
 
1. Saturated Hydrocarbon:- 
 
 The hydrocarbon in which carbon form single covalent bond is called Saturated Hydrocarbon. 
 
 e.g. 
 
 1. Alkane. 
       H H  H  H 
        |   |    |    | 
 2. H–C–C–C–C–H 
        |   |    |    | 
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       H H  H  H 
  C4H10   (Butane) 
 
       H H  H  H   H 
        |   |    |    |     | 
 3. H–C–C–C–C–C –H 
        |   |    |    |     | 
       H H  H  H   H 
          n-Pentane 
 
       H H  H 
        |   |    | 
 4. H–C–C–C–H 
        |   |    | 
       H H  H 
  n-Propane 
2. Unsaturated Hydrocarbon:- 
 
 The hydrocarbon in which carbon forms double and triple covalent bond are known as Unsaturated 

Hydrocarbon. 
 
 e.g. 
 
 1. Alkyne. 
 2. Alkene. 
 
       H H  H  H 
        |   |    |    | 
 3. H–C–C=C–C–H 
        |             | 
       H           H 
  2 butane 
 
      H  H  H  H 
       |    |    |    | 
 4. H–C≡C–C–C=C–C–H 
             |    |    |    |    | 
            H  H  H  H  H 
  1 hexyne 
 
Alkane:- 
 
The hydrocarbons in which carbon form single covalent bond are known as Alkane. 
 
General Formula:- 
 
The general formula of alkane is CnH2n+2 where n is the no. of carbon. 
 
The suffix of alkane is –ane. 
 
Prefix of Carbon:- 
 
No. of Carbon Prefix 
  
C1 Meth 
C2 Eth 
C3 Prop 
C4 But 
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C5 Pent 
C6 Hex 
C7 Hept 
C8 Oct 
C9 Non 
C10 Dec 
 
Alkyl Group:- 
 
The group which obtained by removing one hydrogen from alkane is called Alkyl Group. 
 
The general formula of alkyl is CnH2n+1. 
 
The suffix of alkyl is yl. 
 
Alkanes Formula Alkyl Formula 
    
Methane CH4 Methyl CH3 
Ethane C2H6 Ethyl C2H5 
Propane C3H8 Propyl C3H7 
Butane C4H10 Butyl C4H9 
Pentane C5H12 Pentyl C5H11 
 
Homologous Series:- 
 
The series in which one members differs from the next by same repeating no. of atoms is called 
Homologous Series. 
 
Each member of series is called Homologue. 
 
Homologous Series of Alkane:- 
 
CnH2n+2  (CH2) 
 
CH2 
C2H6 
C3H8 
C4H10 
C5H12 
Difference –CH2 
 
Normal and Branched Chain Hydrocarbon:- 
 
Carbon forms two types of chain:- 
 
1. Straight chain. 
2. Branched chain. 
 
The straight chain of carbon is called normal chain.  It is denoted by “n”. 
 
e.g. 
 
        H H  H  H 
         |   |    |    | 
Straight chain  = H–C–C–C–C–H 
         |   |    |    | 
        H H  H  H 
   n butane 
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Branch chain = 
 
Isomerism:- 
 
The process in which compounds have same molecular formula but different structure formula is called 
Isomerism. 
 
The structure formula is called Isomers. 
 
C3H10 
 
(i) CH3–CH2– CH2–CH3 
 
 Isomerism of butane:- 
(ii) CH3–CH–CH3 
           | 
          CH3 
 
Pentane:- 
 
(i) CH3–CH2– CH2– CH2– CH3 =  n-pentane 
 
(ii) CH3–CH2– CH– CH3  =  iso-pentane 
 
          CH3 
           | 
(iii) CH3–C–CH3   =  neo-pentane 
           | 
          CH3 
 
Methane:- 
 
Preparation of Methane:- 
 
In laboratory methane can be prepared by Aluminium Carbide with water. 
 
 Al4C3  +  12H2O  ⎯→⎯ΔH   3CH4  +  4Al(OH)3 
 
PROPERTIES OF METHANE:- 
 
(a) Physical Properties:- 
 
1. Methane is a colourless and odourless gas. 
2. Its melting point is –183°C and boiling point is –162°C. 
3. It is slightly soluble in water but fairly soluble in alcohol and ether. 
 
(b) Chemical Properties:- 
 
 Properties of Methane:- 
 
 Following are the important reaction:- 
 
1. Combustion:- 
 
 Methane burns in the presence of O2 and form CO2 and H2O.  This reaction is exothermic reaction 

and called Combustion. 
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2. Reaction with Halogen:- 
 
 Methane reacts with chlorine in the presence of sunlight and replace the hydrogen atom and 

chlorine atom. 
 
 CH4 + Cl2 Sunlight 

⎯⎯⎯→ CH3Cl + HCl 
             Monochloro Methane 
             (Methyl chloride) 
 
 CH3Cl + Cl2 

Sunlight 
⎯⎯⎯→ CH2Cl2 + HCl 

             Dichloro Methane 
             (Methylene chloride) 
 
 CH3Cl2 + Cl2 

Sunlight 
⎯⎯⎯→ CHCl3 + HCl 

             Trichloro Methane 
             (Chloroform) 
 
 CHCl3 + Cl2 

Sunlight 
⎯⎯⎯→ CCl4 + HCl 

             Tetrachloro Methane 
             (Carbon tetrachloride) 
 
Uses of Methane:- 
 
Methane is used as a fuel for both domestic and industrial purpose.  In the form of sui gas, it is supplied by 
pipelines to many homes and factories. 
 
Another important use of methane is in the industrial preparation of a wide range of useful organic 
compound including dichloromethane, trichloromethane, tetrachloromethane, methanol, methanal, 
fertilizers, etc.  It is also used to get carbon black for filling of tyres. 
 
Alkene:- 
 
The compounds (hydrocarbon) in which carbon forms atleast one double co-valent bond is called Alkene. 
 
The general formula of alkene is CnH2n.  The suffix of alkene is ene. 
 
Name Formula 
  
Ethene C2H4 
Propene C3H4 
Butene C4H8 
Pentene C5H10 
Hexene C5H12 
 
Ethene:- 
 
Structure of Ethene:- 
 
Structure formula of ethene is as below:- 
 
          H         H 
            \        / 
  C=C 
            /       \ 
          H         H 
 
             H   H 
              :    : 
  C::C 
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              :    : 
             H   H 
 
Preparation of Ethene:- 
 
It can be easily prepared in the laboratory by the action of concentrated H2SO4 on ethanol. 
 
 C2H5OH 

H2SO4

⎯⎯⎯→ CH4 
 
Properties of Ethene:- 
 
PHYSICAL PROPERTIES:- 
 
1. Ethene is a colourless gas with sweetish order. 
2. The melting point of ethene is –169°C and boiling point is –104°C. 
3. It is light soluble in water but fairly soluble in alcohol and ether. 
 
CHEMICAL PROPERTIES:- 
 
Ethene is an unsaturated hydrocarbon with double co-valent bond therefore it undergoes addition reaction. 
 
Following are the important reactions of ethene:- 
 
Addition of Bromine:- 
 
When ethene is react with bromine water then bromine water decolourized due to addition of bromine in 
ethene and form dibromoethane. 
 
          H        H       Br Br 
            \       /        |    | 
  C=C      +  Br   ⎯⎯⎯→  H–C–C–H 
            /       \        |    | 
          H        H       H  H 
 
Addition of Chlorine:- 
 
Chlorine reacts with ethene and form di-chloro ethene. 
 
          H        H        Cl Cl 
            \       /         |    | 
  C=C      +  Cl2   ⎯⎯⎯→  H–C–C–H 
            /       \         |    | 
          H        H        H  H 
 
Addition of Hydrogen:- 
 
Ethene reacts with hydrogen and form ethane. 
 
          H        H        H  H 
            \       /         |    | 
  C=C      +  H2   ⎯⎯⎯→   H–C–C–H 
            /       \         |    | 
          H        H        H  H 
 
USES OF ETHENE:- 
 
The important use of ethene is in the oxy-acetylene below pipes for tempt. Of over 3000°C.  It is also used 
for rapid ripening of fruits. 
 
It is also important in chemical industries.  It is used in the preparation of a large no. of useful organic 
compounds including ethanol, ethanolic acid, ethanal, poly vinyl chloride (PVC) etc. 
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Ethyne:- 
 
Structure of Ethyne:- 
 
The structure of ethyne is as follows:- 
 
 H⋅⋅CM MC⋅⋅H =  Dot formula. 
 H–C≡C–H =  Covalent formula. 
 
PREPARATION OF ETHYNE:- 
 
In laboratory ethylene can easily be prepared by action of water and calcium carbide. 
 
  CaC2  +  H2O  ⎯⎯⎯→   Ca(OH)2  +  C2H2 
 
PROPERTIES OF ETHYNE:- 
 
Physical Properties:- 
 
1. Ethyne is a colorless gas with a characteristic odour. 
2. The melting point of ethyne is –81°C and boiling point is –84°C. 
3. It is better soluble in water but readily soluble in organic solvent. 
 
Chemical Properties of Ethyene:- 
 
Ethyne is an unsaturated hydrocarbon therefore, it undergoes:- 
 
Combustion:- 
 
Ethyne buns with oxygen with luminous smoky flame and hence use for lightening purpose where there is 
no electricity. 
 
  2C2H2  +  5H2O  ⎯⎯⎯→   4CO2  +  2H2O  +  Heat 
 
Addition of Bromine:- 
 
Ethyne reacts with bromine and form dibromo ethylene and tetra bromoethane. 
 
      Br Br 
       |    | 
  C≡C +  Br2 ⎯⎯⎯⎯→ C=C 
  |     |     |    | 
            H   H    H  H 
 
 
  Br Br         Br Br 
   |    |          |    | 
  C=C +  Br2 ⎯⎯⎯⎯→ H–C=C–H 
  |     |          |    | 
            H   H         Br Br 
 
Addition Of Hydrogen:- 
 
Ethyne react with hydrogen and form ethene and ethane. 
 
      H  H 
       |    | 
  C≡C +  H2 ⎯⎯⎯⎯→ C=C 
  |     |     |    | 
            H   H    H  H 
 
  H  H         H  H 
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   |    |          |    | 
  C=C +  H2 ⎯⎯⎯⎯→ H–C=C–H 
  |     |          |    | 
            H   H         H  H 
 
Petroleum:- 
 
Petroleum is a complex mixture of hydrocarbon. 
 
The word petroleum is derived from the latin word Petra means rock and Oleum meaning oil. 
 
It is also called earth oil, mineral oil or crude oil. 
 
Theories of Petroleum:- 
 
Following two theories explained about the formation of petroleum under the surface of earth. 
 
1. Inorganic Theory:- 
 
 A Russian scientist Mendeleev who proposed that down under the surface of the earth, steam 

produced from water at high temperature reacted with large deposits of metallic carbides under high 
pressure and produced petroleum. 

 
2. Organic Theory:- 
 
 Engler proposed this theory that petroleum was formed by the action of bacteria, heat and pressure 

on dead bodies of sea animals and plants buried between the crack of earth during earthquake or 
such other natural phenomenon. 

 
Cracking or Pyrolysis (Fire Breaking:- 
 
The process in which higher hydrocarbon break up in lower hydrocarbon on heating in the absence of 
oxygen is called Cracking. 
 
 CH4 

560–700°C 
⎯⎯⎯⎯→ C    +  2H2 

 
CH3–CH2–CH3 

700°C
⎯⎯⎯⎯→ CH3–CH–CH2  +  CH2=CH2  +  CH2=CH2  +  CH4  + H2 

 
Drugs:- 
 
A drug is defined as a substance which affects most of the physiological functions of a man or an animal. 
 
Medicines:- 
 
A medicine is defined as any drug prescribed by a physician for the treatment of an ailment of a patient. 
 
Important Drugs and Their Abuses:- 
 
Drugs (intoxicants) can be put into four groups:- 
 
1. Sleeping Drugs:- 
 
 The drugs like alcohol, barbiturates and tranquilizers are included in this group.  Their continuous 

use damages the will power and memory of a person.  Continuous use of a person.  Continuous use 
of alcohol can permanently damage the heart, liver and brain. 

 
2. Stimulants:- 
 



95 | P a g e  
 

www.thresholdcollegiate.webs.com 
www.facebook.com\threshold-collegiate 

www.twitter.com\threshold1999 

 

 Drugs like cocaine, caffeine, amphetamine are include in this group.  Due to uses of such drugs the 
energy of body begin to be used ______________.  The unnecessary use of energy senders the body 
weak and sluggish.  Their use increases the normal heart beats and b.p. with the result that there is a 
damage of bursting of brain, blood vessels, called brain hemorrhage. 

 
3. Narcotics:- 
 
 Drugs like heroine, codeine and opium are included in this group.  The common action of there on 

the nervous system is that they make it quiet dull and brain control of body organs is lost.  He brain 
is badly damage due to their use and the nerves get loosened.  Feeling for hunger is lost and one 
suffers from constipation.  There is continuous loss of weight and one gradually slips into death. 

 
4. Hallucinogens:- 
 
 This group include charas, bhang and marijuana.  In this case, the effect is so dangerous that the 

addict loses his balance of mind his nerves get so much weak that he loses all his thinking and the 
capacity of understanding. 

 
Drug Abuse:- 
 
It refers to the use of a drug for reasons other than medical purpose; possibly to change the way one feels or 
to create a particular image of oneself. 
 
Drug abuse has many dimensions and can be defined in more than way:- 
 
1. Persistent or sporadic excessive use of drugs in consistent with unrelated to acceptable medical 

practice. 
 
2. The use of unspecified drugs in unspecified manner and amount which is judged by some to be 

wrong or harmful to user or society or both is drug abuse. 
 
3. Drugs for abuse are listed above viz, depressants, stimulants, narcotics and hallucinogens. 
 
4. Drugs may be taken orally (e.g. opium), smoked (e.g. heroin) injected (e.g. morphine) or inhaled 

(e.g. glue). 
 
 
Effects of Drug Abuse:- 
 
There are several adverse effects of drug abuse on the development of personality.  The major aspects are 
as follows:- 
 
1. Moral Effect:- 
 
 Drugs abuser forgets Allah and he/she spend his/her time in dimping and taking drugs.  Drugs 

abuser tell lies, they cheat too. 
 
2. Social Effect:- 
 
 Drugs abusers lacks interest in social, cultural and family affairs.  They tends to commit social 

crimes. 
 
3. Physical Effect:- 
 
 With the drugs abuse, the nervous system is adversely affected and in turn it affects other system as 

well.  Consequently the entire body of the drug abuser stops functioning properly. 
 
4. Psychological Effect:- 
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 Users of hallucinogenic drugs of teenager become victims of depression.  They often think they can 
do thing which in fact they are incapable of doing. 

 
5. Economical Effect:- 
 
 Drugs abusers spend money on drugs, which in an extra expenditure.  Moreover, they are not able 

to work to their normal capacity.  This reduces their earning capacity. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Wood industry 
Rywood products 

Electrical appliances 

Medicines and 
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Cosmetics 
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Paper Fertilizer 


