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CARBON AND ITS COMPOUNDS 

Day 1     Carbon: Carbon is an element which is of immense significance in 

both its elemental form and in the combined form. It is a non metal with 

symbol ‘C’. All the living things including human beings, animals, birds, 

insects, plants etc are made up of carbon compounds like carbohydrates 

proteins, fats, vitamins, hormones, nucleic acids etc. The compounds of 

carbon are known as organic compounds. It is the sixth element of the 

periodic table. The atomic number of carbon is 6. i.e.  One atom of carbon 

contains six electrons with its electronic configuration K-2, L-4. The valency 

of carbon is 4.The significance of carbon seems to be immense to life in spite 

of only a small amount of carbon being available in nature. The earth's crust 

has only 0.02% carbon in the form of minerals (like petroleum, coal, 

carbonates and hydrogen carbonates) and the atmosphere comprises of only 

0.03% of carbon dioxide 

Carbon is tetravalent:- a carbon atom has four electrons in the valence shell . 

so it needs 4 more electrons to achieve the stable configuration of the nearest 

inert gas, neon . carbon gets these four electrons by mutual sharing. 

Therefore , carbon forms four covalent bonds, i.e the covalency of carbon is 

4. In other words carbon is tetravalent. 

Carbon is tetrahedral:- j van’t  hoff and C. Le Bel both independently in 1874 

pointed out that the four valencies of carbon do not lie in a plane but are 

directed towards the four corners of a regular tetrahedron. In other words 

carbon is tetrahedral. The angle between any two adjacent valencies is 109
0
 

28” which is also called the tetrahedral angle. 
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Give answer for the following 

1. How does carbon occur in nature. 

2. Describe the position of carbon in periodic table. 

3. Why is carbon tetrahedral? 

4. How many tetrahedral angles does a molecule of methane has? 

 



 Day 2  Bonding in Carbon - The Covalent Bond: The atomic number of 

carbon is 6 and its electronic configuration is K – 2, L – 4. From the 

electronic configuration of carbon it is clear that its valency is 4.  Valency is 

the combining capacity of an element with other elements to form new 

compounds. Valency of an element depends upon the number of valence 

electrons (i.e. number of electrons present in its outermost shell).   

  From the valency of carbon it is clear that it could either gain four 

electrons to form C
4-

ions with 8 electrons in its outermost shell or lose four 

electrons from its outermost shell to form C
4+ 

ions with only two electrons in 

its first and the last shell. But it is not possible for carbon to form such anion 

or cation as it would be highly unstable because the nucleus needs a very 

large  amount of energy to hold 10 electrons with only 6 protons or to remove 

four electrons due to small size, the valence electrons of carbon are strongly 

held by the nucleus. Hence the only way by which carbon can complete its 

octet is to share its valence electrons with atoms of other elements so that 

carbon as well as the other combining element could obtain stability. Such 

type of sharing of electrons between atoms of different elements is known as 

covalent bond. A covalent bond is defined 'as the force of attraction arising 

due to mutual sharing of electrons between the two atoms.' The combining 

atoms may share one, two or three pairs of electrons The compounds formed 

due to covalent bonding are called covalent compounds. 

e.g.  Formation of methane molecule (CH4):     

    The atomic no. of  carbon and hydrogen are 6 and 1 

respectively. Therefore electronic configuration of carbon is K-2, L-4 and that 

of hydrogen is K-1. From the electronic configuration of carbon and 

hydrogen it is clear that  

Hydrogen has 4 electrons in its outermost shell and needs four more electrons 

to complete its octet and on the other hand hydrogen has only 1 electron in its 

only shell and needs one more to complete its duplet.    

 So in order to complete its octet, carbon shares its four electrons with 

the four hydrogen atoms to form its octet and in turn the four hydrogen atoms 

complete their duplets during this sharing.  
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Properties of covalent compounds: The important properties of covalent 

compounds are 

i. The covalent compounds do not exist as ions but they exist as molecules.  

ii. They exist at room temperature, as liquids or gases. However, a few 

compounds also exist in the solid state e.g. urea, sugar, etc.  

iii. The melting and boiling points of covalent compounds are generally low. 

iv. Covalent compounds are generally insoluble or less soluble in water and 

in other polar solvents.  

v. These are poor conductors of electricity in the fused or dissolved state.  

vi. Since the covalent bond is localized in between the nuclei of atoms, it is 

directional in nature. 

Give answer for the following  

1. What would be the structure of carbon dioxide which has the formula 

CO2 

2. What would be the structure of sulphur molecule which is made up of 

eight atoms of sulphur(the eight atoms of sulphur are joined together 

in the form of a ring) 

3. Define covalent bond. 

4. Write down 5 covalent compounds with structure. 

Day 3     Allotropy: When an element exists in different forms with the 

same chemical properties but different physical properties are known as 

allotropes of that element and the phenomenon is known as allotropy. 

The various allotropic forms of carbon can be broadly classified into two 

classes.  

Crystalline forms: Diamond, Graphite      

             Amorphous form: Coal, Coke, Charcoal (or wood 

charcoal), Animal Charcoal (or bone black), Lamp black, Carbon 

black, Gas carbon and Petroleum coke. 

1. Diamond: Diamond is the purest form of natural carbon. It occurs as 

small crystals embedded in rocks known as kimberlite. These are 

supposed to have been formed by the crystallization of carbon under 

extreme pressure and temperature in the interior of the earth. 

Nowadays, synthetic industrial diamonds are being manufactured by 

subjecting graphite to very high temperatures and pressures. Carbon 

atoms in diamond have tetrahedral structure. Each atom of carbon is 

surrounded by four other atoms that together form the tetrahedral 

structure.           

   South Africa is the largest producer of diamonds in 

the world and a pioneer in diamond mining. In India too, diamond 

deposits are found in certain areas especially in Golconda in Andhra 

Pradesh and Panna in Madhya Pradesh.  



 
2. Graphite: Unlike the tetrahedral arrangement of atoms in diamond, the 

carbon atoms in graphite are arranged in the form of hexagonal rings 

in layers. Each carbon is bonded to only three other carbon atoms in 

that layer. Different layers of graphite are held together by rather weak 

forces. Hence they can slide over one another. This is one reason why 

graphite scales off easily and can mark impressions on substrates. 

Because of this property, it is also used as a lubricant.   

         Graphite 

occurs as a mineral in Sri Lanka, Siberia, Madagasascar, etc. 

 
3. Fullerenes: Fullerenes are allotropes of carbon that were discovered as 

recently as 1985. They have been found to exist in the interstellar dust 

as well as in geological formations on earth. They are large cage like 

spherical molecules with formulae C32, C50 C60, C70, C76, C84 etc. 

The most commonly known fullerene is C60 which is named as 

'Buckminster fullerene after the designer of the geodesic dome, 

American architect Buckminster.   C60 molecule has 

marvelously symmetrical structure. It is a fused-ring of aromatic system 

containing 20 hexagons and 12 pentagons of C atoms. The structure 

bends around and closes to form a soccer ball shaped molecule. It is 

therefore, called buckyball also. Fullerene looks different from 

diamond and graphite. It is a yellow powdery substance, which turns 

pink on dissolution in solvents like toluene. It polymerizes on exposure 

to U.V. radiations. Fullerenes are fascinating because they show 

unusual characteristics and applications like:     

       

i. They are wonderful lubricants because the balls can roll between 

the surfaces.  

ii. Alkali compounds of C60 (A3C60) are super conducting materials 

even at high temperatures of the order of 10-40 K. 



 
Answer the following  

1. What is allotropy? 

2. Comparison between properties of diamond and graphite. 

3. What are fullerenes? 

4. Name an allotrope of carbon which has a three dimensional network 

structure 

5. Graphite is soft to touch, give reason 

     Day 4            Differences between diamond and graphite 

Diamond   Graphite  

i. It occurs naturally in Free 

State. 

ii. It is the hardest natural 

substance known.  

iii. It has high relative density 

(about 3.5). 

iv. It is transparent and has high 

refractive index (2.45).  

v. It is non-conductor of heat and 

electricity. 

vi. It burns in air at 900Â°C to 

give CO2. 

vii. It occurs as octahedral 

crystals. 

viii. It is insoluble in all solvents. 

i. It occurs naturally and is 

manufactured artificially. 

ii.  It is soft and greasy to touch. 

iii. Its relative density is 2.3. 

iv. It is black in colour and 

opaque. 

v. Graphite is a good conductor of 

heat and electricity. 

vi. It bums in air at 700-800Â°C to 

give CO2. 

vii.  It occurs as hexagonal 

crystals.  

viii. It is insoluble in all ordinary 

solvent. 

 

Uses of diamond:          

i. It is used in cutting instruments like glass cutters and in rock drilling 

equipments. 

ii. Diamonds are used for making high precision thermometer. 

iii. Diamonds are used for making jewellery because of their extra brilliance. 

iv. Diamonds are used for making protective window panes for space 

satellites. 

v. Sharp edged diamonds are used by eye surgeons as a tool to remove the 

cataract from the eyes with great precision. 



Uses of graphite: 

i. Graphite is used in making the 'lead' of pencils. 

ii.  It is used in the production of refractory crucibles, which can withstand 

very high temperature.  

iii. Graphite being a conductor of electricity finds application in making 

electrodes. 

iv. It is used in making polishes and paints.  

v.  Graphite is used as lubricant in machines, which have to be operated at 

high temperatures. All such machines cannot be lubricated with oils, 

grease, etc.. 

vi.  Graphite is extensively used in nuclear reactors, to absorb neutrons. 

This helps in moderating the nuclear reaction. 

 

Versatile nature of carbon: Carbon is the element being considered to be a 

versatile element to give rise to the formation of various new useful 

compounds. The unique nature of carbon atom and the arrangement of the 

bond carbon forms with other atoms enable the existence of such a large 

number of organic compounds. It is because of two main properties of carbon 

i.e. catenation and tetravalency. 

i. Catenation: It is the property of self linking of carbon atoms through 

covalent bonds to form long straight or branched chains and rings of 

different sizes is called as catenation. It is due to this property of 

catenation that carbon can combine with other carbon atoms to form 

straight or branched chains of varying lengths or rings of different sizes. 

ii. Tetravalency: The valency of carbon is 4 and hence it is capable of 

bonding four other carbon atoms or atoms of any other mono-valent 

compound. Due to the small size of, the molecules of carbon atoms can 

hold its shared pairs of electrons strongly and hence formed the 

compounds with oxygen, hydrogen, nitrogen, sulphur, chlorine etc. to 

form stable compounds.  Two unique features of carbon stand out due to 

the property  of catenation. i.e. Formation of Strong C-C Covalent Bonds 

and Formation of C-C Multiple Bonds.  

 
Give answers. 

1. What makes carbon unique in nature. 

2. Why carbon always forms covalent bonds. 

3. Which molecules contain only  single covalent bonds? 

 



  Day 5   Organic compounds: The chemical compounds having carbon as 

one of their constituents are known as organic compounds. Organic 

compounds are only produced under the influence of a mysterious force 

existing in living organisms. This mysterious force was called the vital force. 

These compounds are dissolvable in organic solvents and insoluble in water. 

These compounds exist as covalent molecules with lows melting and boiling 

points. 

Hydrocarbons: Compounds containing only the elements carbon and 

hydrogen are called hydrocarbons. They are a parent class of organic carbon 

compounds from which all other classes of hydrocarbon sub groupings of 

compounds can be made. Examples: Ethane (C2H4) alkane group; hexene 

(C6H12) alkene group; acetylene (C2H2) alkyne group and benzene C6H6 

(arene or aromatic group). Hydrocarbons are divided in two groups i.e. 

saturated and unsaturated hydrocarbons. 

1. Saturated hydrocarbons: Compounds of carbon and hydrogen whose 

adjacent carbon atoms contain only one (carbon-carbon) bond are 

known as saturated hydrocarbons. Their carbon-hydrogen bonds are also 

single covalent bonds. They are called saturated compounds because all 

the four bonds of carbon are fully utilised and no more hydrogen or 

other atoms can attach to it. Thus, they can undergo only substitution 

reactions. They are also representative of open-chain aliphatic 

hydrocarbons. These saturated hydrocarbons are called as alkanes. The 

general formula for alkanes is CnH2n+2. Where ‘n’ is the number of 

carbon atoms in one molecule of one alkane.  
Structural formula of ethane. 

                                  H        H 
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Electron dot structure of ethane 

        
 

 



2. Unsaturated hydrocarbons:  Compounds of carbon and hydrogen that 

contain one double covalent bond between carbon atoms 

(carbon=carbon) or a triple covalent bond between carbon atoms (

) are called unsaturated hydrocarbons. In these 

molecules, since all the bonds of carbon are not fully utilized by 

hydrogen atoms, more of these can be attached to them. Thus, they 

undergo addition reactions (add on hydrogen) as they have two or more 

hydrogen atoms less than the saturated hydrocarbons (alkanes). 

Unsaturated hydrocarbons can be divided into 'alkenes' and 'alkynes' 

depending on the presence of double or triple bonds respectively. 

Continue….. 
 

Day 6 

 Alkenes: An unsaturated hydrocarbon in which the two carbon atoms 

are connected by a double bond is called as an alkene. e.g. ethylene, 

propylene, butylenes etc. the general formula for alkenes is CnH2n . 

Where n is the number of carbon atoms in one molecule of an alkene. 

 Structural formula of ethene  

              
Electron dot structure of ethane. 

   
 

 

 

 

 

 

 



Alkynes: An unsaturated hydrocarbon in which two carbons are 

connected by a triple bond is called as alkyne.. e.g. Ethyne, propyne, 

butyne. The general formula for the alkynes is CnH2n-2. Where n is the 

number pof the carbon atoms in one molecule of an alkyne. 

  Structural formula of ethyne. 

 

         
Electron dot structure of ethyne. 

 

                  
 

`  Difference between saturated and unsatuyrated carbon compounds 

Saturated  carbon compounds Unsaturated carbon compounds 

1. These organic compounds 

contain single carbon-carbon 

covalent bond. 

 

2. Due to the presence of all 

single covalent bonds, these 

compounds are less reactive. 

3. Saturated compounds undergo 

substitution reactions.  

 
4. The number of hydrogen 

atoms is more when compared 

to its corresponding 

unsaturated hydrocarbon. 

1. These organic compounds 

contain at least one double or 

triple covalent bond.  

 
2. Due to the presence of double 

and triple bonds, these 

compounds are more reactive. 

3. Unsaturated compounds 

undergo addition reactions. 

 
4. The number of hydrogen atoms 

is less when compared to its 

corresponding unsaturated 

hydrocarbon. 

 



Chains, Branches and Rings in carbon compounds: The properties of 

tetravalency and catenation allow the formation stable chains of carbon 

atoms having different chain lengths and structures. The chains of carbon 

atoms may be linear or branched (open) or cyclic (closed) rings, sheets and 

three-dimensional lattices. For example  

 

  

The compounds can be branched when the carbon atoms are more than three. 

The branched chains give rise to a different structure to the parent alkane 

and are named differently. For example, in pentane (C5H12) one can see a 

straight chain (normal pentane), branched chain (Iso-pentane) and ring of 

cyclopentane (C5H10).  

Answer the following                                              

1. Which is a linear molecule, ethene or ethyne 

2. Write down the structural formula and electron dot structure of 

propane. 

3. Write down structural formula for propene, butane. 

4. What will be the electron dot structure of cyclopentane. 

Day 7 

Isomerism: The phenomenon by which organic compounds show same 

molecular formula but different structures is known as isomerism and the 

different structures of the same organic compound are known as isomers. 

          e.g. Isomerism in 

butane, where there are following two possible structures for the same 

molecular formula C4H10.  

 

Isomerism in pentane, where there are following three possible structures for 

the same molecular formula C5H10 



 

Functional group: Functional group is defined as an atom or group of atoms 

which largely determine the properties of the organic compounds (carbon 

compounds). While making compounds carbon forms bonds with other 

elements like halogens, oxygen, sulphur etc. In a hydrocarbon chain one or 

more hydrogens can be replaced by three elements, such that the valency of 

carbon remains satisfied. In such compounds the elements, the elements 

replacing hydrogen are called as heteroatoms. These heteroatoms determine 

specific properties to the compounds, regardless of the length and nature of 

the carbon atom chain and hence are known as functional groups. 

See table no 8.4 page no 133 from your text book for different functional 

groups.  And learn 

Continue…. 

Day  8 

Homologous series: All organic compounds are made up of a progressively 

building chain of carbon atoms with a number of compounds having the same 

functional groups. Such a series of similarly constituted compounds are 

called a homologous series. Members of a homologous group are similar in 

structure and display similar chemical characteristics. The two consecutive 

members of the series differ in their molecular formula by a 'CH2' group.  

Characteristics of homologous series:  

i. All the members conform to a general molecular formula and have a 

similar functional group. e.g. General formula for alkanes is CnH2n+2. 

ii. Each consecutive member differs in the molecular formula by a unit of 

'CH2'.  

iii. All the members of the series exhibit similar chemical properties, but the 

extent of the reactions varies with increasing relative molecular mass.  

iv. The physical properties, such as solubility, melting point, boiling point, 

specific gravity etc. show a gradual change with the increase in their 

relative molecular masses.  

v. The molecular mass of any two members of analogous series differ by 14 

units. 

Continue….. 

 



Day   9 

 

IUPAC Nomenclature of Carbon Compounds: "Nomenclature is the system 

of assigning a proper name to a particular carbon compound on the basis of 

certain rules".  With the large growth of carbon compounds, it was necessary 

to name these compounds in a more systematic way. A committee called the 

'International Union for Pure and Applied Chemistry' (IUPAC) put forward a 

system of giving proper scientific names to carbon based compounds. The 

names derived by their rules are the names followed all over the world and in 

short are called IUPAC names. In this system the name of a carbon 

compound has three main parts as mentioned below:  

i. Wood Root: This denotes the number of carbon atoms present in a given 

molecule. For e.g., C1-Meth, C2- Eth, C3 - Prop, C4- But.  
ii. Suffix:  The suffix denotes the type of bonds or the functional group 

present in the carbon chain, e.g.  

Type of bond  Functional group  

'ane' (single bond)  'ol' for alcohols (-OH) 

'ene' (double bond)  'al' for aldehydes (-CHO)  

'yne' (triple bond)  'oic acid' for carboxylic acid (-COOH)  

iii.  Prefix: This denotes the presence of other functional groups and their 

position.   
For e.g., the following compound can be named as:  

 
 Carbon atoms are numbered from the side of the functional group 

(-OH in this case). 

Answer the following. 

1. How many chain isomers are possible for the molecular formula 

C4H10? 

2. Which is a linear molecule, ethene or ethyne? 

3. How many structural isomers can you draw for pentane? 

4. Draw the structures for the following  

Ethanoic acid  

Bromopentane  

Hexanal 

 

 

Word root: But (C4)  

Prefix: 3, chloro 

Suffix: -ol 

Name: 3-chloro butanol 

 



Day 10        Chemical properties of carbon compounds:  The important 

chemical properties of carbon compounds are 

i. Combustion: Combustion means the burning of a substance. It is a 

process that is highly exothermic i.e., produces a lot of heat. The 

products of combustion of carbon and its compounds are heat energy, 

carbon dioxide and water (vapour).      Most of 

the carbon compounds like the hydrocarbons when burnt in air or 

oxygen produce large amounts of heat, together with carbon dioxide and 

water vapour formation. Hence they are used as fuels. For example, 

methane burns with a blue flame in air.  

 
In a very limited supply of air methane gives carbon black.  

 
Some carbon compounds are very combustible and have an 

explosive reaction with air e.g., alkenes. They burn with a luminous 

flame to produce carbon dioxide and water vapour. Some hydrocarbon 

compounds undergo cracking or thermal decomposition. In this 

process, substances are heated to high temperatures of (500 - 8000C) in 

the absence of air, and they decompose into a mixture of saturated and 

unsaturated hydrocarbons and hydrogen.  

ii. Oxidation: Carbon Compounds undergo oxidation reactions when burnt 

in air or oxygen. For example, when methane is mixed with oxygen and 

heated in presence of molybdenum oxide, it gets oxidized to methanal or 

formaldehyde.  

 
Oxidation of carbon compounds is used as for producing other 

carbon compounds with different functional groups like alcohol, 

carboxylic acid, ethers etc. Oxidation is achieved by using an oxygen 

atmosphere or oxidizing agents like alkaline KMnO4 or acidified 

K2Cr2O7. Methanol, an industrial alcohol, for instance, is prepared by 

the oxidation of methane.  

 
Acetic acid is manufactured by the oxidation of fermented liquors 

(10-15% alcohol) in air along with the presence of mycodermaaceti. A 

3-7% solution of acetic acid or ethanoic acid is obtained and it is called 

vinegar.  

     



When ethane is passed through an alkaline solution of potassium 

permanganate, the purple colour of the permanganate solution fades 

away.  

 
 

Contineu…. 

 

Day    11 

iii. Addition Reaction: The reactions in which two molecules react to form 

a single product are called addition reactions. Carbon containing 

double bonds like the alkenes readily react with certain molecules to 

form saturated addition products. The addition of Cl2, Br2 or I2 

molecule across the double bond of the alkene is called halogenation.  

 
 

 
The addition of a hydrogen molecule across the double bond of 

the alkene to form saturated products is called hydrogenation. This 

takes place in the presence of the catalyst, nickel.  

 
iv. Substitution Reaction: The reactions in which an atom or group of 

atoms in a molecule is replaced or substituted by different atoms or 

group of atoms are called substitution reaction. For example,  

 
In substitution reactions the hydrogen of the alkane molecule is 

replaced by another atom or a group of atoms (like alkyl) resulting in 

the formation of the derivatives of that hydrocarbon. Chlorination of 

methane is carried out by taking a mixture of methane and chlorine in 

the sunlight or by heating to a temperature of 250o- 300oC. If chlorine 

is in excess, a number of substitution products are obtained.  



 

 
Like methane, ethane also forms a series of substitution products 

in the presence of excess chlorine and sunlight.  

 

 
Day   12 

 

Ethanol or Ethyl Alcohol (C2H5OH): Ethanol is a colourless liquid with 

boiling point 78.3
0
. it is also known as grain alcohol as it is manufactured 

from starchy grains. Ethanol is prepared on large scale by the fermentation of 

carbohydrates and by hydrogen of ethane (C2H6.). Usually the term 'alcohol' 

refers to ethanol.  Its molecular formula is CH3CH2OH or C2H5OH. The 

structural formula of ethanol is given as follows:  

 
Physical properties of Ethanol: The important physical properties of ethanol 

are 

i. Ethanol is colourless liquid and has a distinct smell with burning 

taste.  

ii. Its boiling point is 78
o
C and its freezing point is -114

o
C.  

iii. It is soluble in water and almost all the organic solvents.  

iv. It is highly intoxicating in nature.  

v. It is combustible and burns with a blue flame.  

Chemical Properties of Ethanol: 

i. Action with Sodium Metal: When a piece of sodium is dropped in ethyl 

alcohol, bubbles of hydrogen gas are observed.  

 
ii. Action with Phosphorus Trichloride: Ethanol reacts with phosphorus 

trichloride to form ethyl chloride.  

 



iii. Action with Concentrated Sulphuric Acid: At 170
o
C ethyl alcohol 

undergoes dehydration when treated with concentrated H2SO4 to form 

ethane.  

 
iv. At lower temperature of 140oC and when present in excess ethyl 

alcohol forms a pleasant smelling substance called diethyl ether.  

 
v. Oxidation of Ethyl Alcohol by Acidified Potassium Dichromate: 

Alcohols on oxidation give aldehydes. The aldehydes on further 

oxidation give carboxylic acids.  

 
Uses of Ethanol:  

i. Ethyl Alcohol is used as a solvent for many organic solutes which are 

insoluble in water.  

ii. It is used in the preparation of perfumes.  

iii. It is used in the manufacturing of gasohol, which is 90% mixture of 

petrol (gasoline) and 10% ethanol. It helps to save gasoline.  

iv. Ethyl Alcohol is used in making tinctures and medical syrups.  

v. It is used in alcoholic beverages.  

vi. It is used as a solvent for paints, varnishes, dyes etc.  

vii. It is used in the production of many organic compounds.  

 

Day 13  

 

Ethanoic acid (Acetic acid): Ethanoic acid or Acetic acid is one of the 

commonest organic acids and has been known for quite a long time in the 

form of vinegar. It is the second member of homologous series of carboxylic 

acids.  It is also present in a number of fruit juices. In the combined state it 

occurs in many oils and essential oils. The chemical formula of Ethanoic acid 

is  CH3COOH. 

Physical properties of Ethanoic acid:  

i. Acetic acid is a colourless, corrosive liquid with a pungent smell at 

ordinary temperatures.  

ii. Below 290K, it solidifies to an icy mass called glacial acetic acid. 

iii. It boils at 391K and its specific gravity is 1.08 at 273K.  

iv. It is miscible with water, alcohol and ether in all ratios.  

v. It is a good solvent for phosphorus, sulphur, iodine and inorganic 

compounds.  



 

Chemical properties of Ethanoic acid:  

i. In acetic acid, halogen atoms successively replace the three hydrogen 

atoms of the alkyl group.  

 

 

 
ii. Acetic acid ionizes in polar media to give hydrogen ion that is responsible 

for its acidic behaviour.  

 
Accordingly, acetic acid can react with alkalis and alkali metal carbonates 

and also with metals.  

iii. Acetic acid turns blue litmus to red, neutralizes alkalis to form salt and 

water.  

iv. Acetic acid decomposes carbonates and bicarbonates to liberate carbon 

dioxide indicated by effervescence.  

 
v. Acetic acid reacts with strongly electropositive metals like sodium and 

zinc to give the respective acetate and liberate hydrogen.  

 
vi. Acetic acid reacts with alcohols in the presence of dehydrating agents 

like anhydrous zinc chloride or concentrated sulphuric acid to form 

esters and the reaction is known as esterfication reaction 

  
Uses of Ethanoic acid:  

i. Ethanoic aid is used in the manufacture of dyes, perfumes and 

rayons 



ii. Manufacture of rubber from latex and casein from milk. It is used 

for coagulation.  

iii. In the form of salts in medicine and paints.  

iv. In dilute form is used as vinegar and in the concentrated form as a 

solvent.  

Day 14  

Answer the following  

1. Why is the conversion of ethanol to ethanoic acid an oxidation reaction  

2. How would you distinguish between an alcohol and carboxylic acid? 

3. What are oxidizing agents? 

4. What are harmful effects of drinking alcohol? 

5. Write a short note on denatured alcohol? 

 

Day  15  

Soaps: Soaps have their origin in oils and fats present in the animal and plant 

kingdom and synthetic detergents find their source in mineral oils 

(hydrocarbon compounds of petroleum or coal).  Soaps are sodium or 

potassium salts of higher fatty acids like stearic, palmitic and oleic acids can 

be either saturated or unsaturated. They contain a long hydrocarbon chain of 

about 10-20 carbon with one carboxylic acid group as the functional group. 

Detergent: A detergent is a non-soapy cleaning agent that uses a surface-

active agent for cleaning a substance in solution. Synthetic detergents are 

described as soapless soaps. Unlike soaps they are effective even in hard or 

salt water, as they form no scum. 

Like soaps, detergents contain one large non-polar hydrocarbon group 

and one short ionic or highly polar group at each end, which allow for the 

cleansing action of dirt in water. Two basic examples of well-known 

detergents of the sulphonate group or the sulphate group are 

 
 

Continue…. 

Day 16 

 

Cleansing Action of Soaps and detergents: A soap or a detergent molecule a 

tadpole shaped structure whose ends have different polarities. At one end is 

the long hydrocarbon chain that is non-polar and hydrophobic, i.e., insoluble 

in water but oil soluble. At the other end is the short polar carboxylate ion 

which is hydrophilic i.e., water soluble but insoluble in oil and grease.  



 

When soap or  detergent  is shaken with water it 

becomes a solution that is colloidal in nature. 

Agitating it tends to concentrate the solution on the 

surface and causes foaming. This helps the solution 

molecules make a unimolecular film on the surface 

of water and to penetrate the fabric. The long non-

polar end of a soap or a detergent molecule that are 

hydrophobic, gravitate towards and surround the 

dirt (fat or oil with dust absorbed in it). The short 

polar end containing the carboxylate ion, face the water away from the dirt. A 

number of soap or detergent molecules surround or encircle dirt and grease 

in a clustered structure called 'micelles', which encircles such particles and 

emulsify them. The subsequent mechanical action of rubbing or tumbling 

dislodges the dirt and grease from the fabric. These get detached and are 

washed away with excess of water leaving the fabric clean.   

        Synthetic detergents can 

lather well even in hard water. This is because they are soluble sodium or 

potassium salts of sulphonic acid or alkyl hydrogen sulphate and similarly 

form soluble calcium or magnesium salts on reacting with the calcium ions or 

magnesium ions present in water. This is a major advantage of the cleansing 

property of detergents over soap.  

 

Advantages of Detergents: 

i. Synthetic detergents clean effectively and lather well even in hard water 

and salt water (sea water). There is no scum formation.  

ii. Since detergents are the salts of strong acids they do not decompose in 

acidic medium. Thus detergents can effectively clean fabric even if the 

water is acidic.  

iii. Synthetic detergents are more soluble in water than soaps.  

iv. They have a stronger cleansing action than soaps.  

v. As detergents are derived from petroleum they save on natural vegetable 

oils, which are important as essential cooking medium.  

 

Disadvantages of Detergents:  

i. Detergents are surface-active agents and cause a variety of water 

pollution problems.  

ii. Many detergents are resistant to the action of biological agents and thus 

are not biodegradable.  



iii. They have a tendency to produce stable foams in rivers that extend over 

several hundred meters of the river water.   

iv. They tend to inhibit oxidation of organic substances present in 

wastewaters because they form a sort of envelope around them.  

 

 

 

Differences between Soaps and Detergents  

Soaps  Detergents  

i. These are prepared from 

vegetable oils and animal 

fats. 

pThese are prepared from 
vegetable oils and animal 
fats. 

ii. They cannot be used 

effectively in hard water 

as they produce scum i.e., 

insoluble precipitates of 

Ca2+, Mg2+, Fe2+ etc. 

iii. These cannot be used in 

acid solutions. 

iv. Their cleansing action is 

not as strong as that of 

detergents. 

v. These are biodegradable. 

i. These are sodium salts of 

long chain hydrocarbons 

like alkyl sulphates or alkyl 

benzene sulphonates. 

ii. They are prepared from 

hydrocarbons of petroleum 

or coal. 

iii. These do not produce 

insoluble precipitates in 

hard water. They are 

effective in soft, hard or 

salt water. 

iv. They can be used even in 

acid solutions. 

v. Their cleansing action is by 

surfactants, which is a 

strong cleansing action. 

vi. Some of these are not 

biodegradable. 

 

Day 17 

Answer the following. 

1. What is a detergent. 

2. What are synthetic detergents? Give one example. 

3. Would you be able to check if water is hard by using a detergent? 

4. Why common salt is added in making soap? 

5. What change has been made in the composition of detergent to make 

them biodegradable? 

From your text book   do question 1 to 5 by yourself (multiple choice) on page 

no 142-143. 



Day 18 

TEXUAL QUESTIONS.( answers)     PAGE NO 143 

Q6.    Done above (homologous series). 

Q7.   Ethanol and ethanoic acid can be differentiated on the basis of the 

following physical properties. 

1. Smell:- ethanoic acid has a pungent smell while ethanol has a pleasant 

smell. 

2. Melting point:- the melting point of ethanol is much lower (156k) than 

that of ethanoic acid (290k). 

3. Boiling point :- the boiling point of ethanoic acid is much higher (391k) 

than that of ethanol(351k) 

4. Action of litmus:- ethanol is a neutral compound and hence it neither 

turns blue litmus red not red litmus blue. In contrast , etanoic acid is 

acidic in nature and hence turns blue litmus red. 

Chemical properties. 

1. Action of sodium carbonate or bicarbonate:- ethanoic acid produces 

brisk effervescence due to the evolution of CO2 gas from sodium 

carbonate but ethanol does not. 

2. Action of alkaline potassium permanganate:- ethanol discharges the 

pink colour of KMnO4 but ethanoic acid does not. 

Q8.  A soap molecule has two ends which have different properties , one end 

is polar , i.e hydrophilic and is water soluble while the other end is non-polar 

i.e hydrophobic , and hence water insoluble. When soap is added to water , the 

polar ends dissolve in water while the non –polar ends dissolve in each other. 

As a result , spherical ionic micelles are formed. Since soap is soluble in 

ethanol , therefore , micelle formation does not occur. 

Q9. When carbon is heated in presence of excess of air or oxygen, it forms 

carbon dioxide. During its formation, a large amount of heat and light are 

released. Further, once ignited, carbon and its compounds keep on burning 

without needing additional heat energy. As a result of these reasons, carbon 

and its compounds are used as fuels for most applications. 



Q10. Hard water contains calcium and magnesium ions. These combine with 

soap molecules to form curdy white precipitate of calcium and magnesium 

salts of soap which is called scum. 

2C17H35COONa   +  Ca
2+

                 (C17H35COO)2 Ca   +   2Na
+ 

Sodium stearate      calcium ions        calcium stearate        sodium ions    
 

                                                      (scum) 

Q11.   Soap is alkaline in nature and hence turns red litmus blue. However , it 

does not have any effect on blue litmus.  

Q12.  Hydrogenation is a process in which unsaturated hydrocarbons are 

converted into saturated hydrocarbons by the addition of hydrogen in 

presence of catalyst. The process has a great industrial applications as it is 

used to convert vegetable oil to vanaspati ghee. 

 Vegetable oil  + H2        catalyst                     vanaspati ghee  

Q13. Only unsaturated hydrocarbons undergo addition reactions. Since out of 

the hydrocarbons given , only C3H6 (Propene) and C2H2 (Ethyne) are 

unsaturated , therefore these two hydrocarbons undergo addition reaction. 

Q14. Butter contains saturated compounds while cooking oil contains 

unsaturated compounds . since unsaturated compounds are oxidised by 

alkaline potassium permanganate with disappearance of its pink colour , 

therefore , when cooking oil is treated with a few drops of alkaline potassium 

permanganate solution, pink colour of potassium permanganate disappears. 

However , with butter , the pink colour of potassium permanganate does not 

disappear. 

Q15.  Done above (cleaning action of soap). 

                                                                       Prepared by  

                                                                       Neelofar Ahad  


