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2ND YEAR        Chapter 2   s-Block Elements 

OXIDES 

Alkali metal oxides 

a) Solubility: The solubility of alkali metal oxides increase in group because 

 Decrease in charge to size ratio of ions 

 Decrease in lattice energy of oxides 

b) Basic Character: Alkali metal oxides dissolve in water to form strongly alkaline solution. 

Li2O (s) + H2O (l) 2LiOH(aq) 

The reaction between alkali metal oxide and water is an acid-base reaction because exchange of 

proton takes place between oxide ion and water molecule. 

It is not an oxidation reduction reaction because no element undergoes a change in oxidation state. 

The reaction simply involves decomposition of water molecule by an oxide ion. 

O-2 + H―OH 2OH- 

The basic character of alkali metal oxide in water increase in group because 

 Increase in ionization 

 Decrease in lattice energy 

c) KO2 (Potassium superoxide) is used in breathing equipment for mountaineers and in space crafts. 

It has ability to absorb CO2 and giving out oxygen at the same time. 

4KO2 + 2CO2 2K2CO3 + 3O2 

Alkaline Earth Metals Oxides 

a) Solubility: Solubility of alkaline earth metal oxides increase in groups because 

 Decrease in charge to size ratio of ions 

 Decrease in lattice energy of oxides 

BeO  MgO  CaO  BaO  SrO

Insoluble Soluble
 

b) Basic Character: Oxides of lower members of II A are soluble and react with water to form 

hydroxides. 

The basic character of oxides of alkaline earth metals increase in groups because 

 Increase in ionization 

 Decrease in lattice energy 

The basic character of oxides of II A is relatively less than oxides of alkali metals because 

 High lattice energy of oxides 

BeO oxide is the only oxide of II A group that is amphoteric in nature 

BeO + H2SO4 BeSO4 + H2O   BeO + 2NaOH Na2BeO2 + H2O 

   

 

HYDROXIDES: 

Alkali Metals Oxides 

 They are crystalline solids  They are hygroscopic 

a) Solubility: 

 Alkali metal hydroxides re more soluble in water except LiOH which is slightly 

soluble. 

 Solubility of alkali metal hydroxides increase in group because 

 Decrease in charge to size ratio of ions 

 Decrease in lattice energy of oxides 
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b) Basic Character:  

 They are strong base except LiOH 

 The basic character of hydroxides of alkali metals increase in group because 

 Increase in ionization 

 Decrease in lattice energy 

 

c) Thermal Stability: 

All alkali metal hydroxides are thermally stable except LiOH 

2LiOH Li2O + H2O 

 

Alkaline Earth Metal Hydroxides 

a) Solubility: 

The solubility of alkaline earth metal hydroxides increase in group because 

 Decrease in charge to size ratio of ions 

 Decrease in lattice energy of oxides 

Be(OH)2 Insoluble  MgO Sprangly soluble  CaO

Soluble 

b) Basic Character: 

The basic character of alkaline earth metal hydroxides increase in group because 

 Increase in ionization 

 Decrease in lattice energy 

 Ca(OH)2 is more basic than Mg(OH)2 because Ca(OH)2 is more soluble. 

 The basic character of alkaline earth metal hydroxides is less than hydroxides of alkali metals 

because of 

 Greater Lattice energy 

c) Thermal Stability: 

Alkaline earth metal hydroxides are thermally unstable and decompose on heating to their oxides. 

Ca(OH)2 CaO + H2O     Mg(OH)2 MgO + H2O 

LIME WATER 

A saturated solution of Ca(OH)2 is called lime water. 

It is useful for the test of carbon dioxide. 

MILK OF LIME: 

A suspension of Ca(OH)2 in water is called milk of lime. 

It is used for white wash. 

MILK OF MAGNESIA: 

A suspension of Mg(OH)2 in water is called milk of magnesia. 

It is used to treat the acidity of stomach. 

 

CARBONATES 

Alkali Metal Carbonates 

a) Solubility: 

 The carbonates of alkali metals are soluble in water except Li2CO3 which is insoluble. 

 The solubility increase down the group because 

 Decrease in charge to size ratio of cations 

 Decrease in lattice energy of carbonate 

b) Thermal Stability: 

 All alkali metal carbonates are thermally stable except Li2CO3 which decompose to lithium oxide on 

heating. 

KOH is more 

basic than NaOH 
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 The increase in electrostatic forces of attraction during the conversion of carbonates into oxides 

makes decomposition easy.  Li2CO3  Li2O + CO2 

 In case of large cation like K+ in K2SO4 , the gain in electrostatic force of attraction is much less and 

hence decomposition is much difficult. 

c) Basic Character: 

 Aqueous solution of alkali metal carbonates is alkaline except Li2CO3 due to hydrolysis of carbonate 

ion. 

d) SODIUM CARBONATE: 

 Below 35.2oC, Na2CO3 crystallizes out from water as Na2CO3.10H2O. This is called washing soda. 

 Above 35.2oC,it crystallizes out from water as Na2CO3.H2O. 

 On standing in air, Na2CO3.10H2O.slowly loses water and is converted to white powder 

Na2CO3.H2O. 

 

ALKALINE EARTH METAL CARBONATES 

a) Solubility : 

 The alkaline earth metal carbonates are very slightly soluble in water. 

 The solubility decreases down the group because of 

 increase in lattice energy 

This increase in lattice energy is due to comparable sizes of ions and their close packing down the 

group. 

b) Thermal Stability: 

 Alkaline earth metal carbonates are thermally unstable and decomposes into heating into their 

oxides. 

 The ease of their decomposition decrease down the group due to increase in size of cation. 

 In case of smaller cation, the resulting oxide will have greater lattice energy and hence more 

stability. 

CaCO3 CaO + CO2 

 

 

 

NITRATES 

ALKALI METAL NITRATES 

a) Solubility:  Alkali metal nitrates are water soluble and solubility increases in group because 

 Decrease in lattice energy on nitrate. 

b) Thermal Stability: Alkali metal nitrates are thermally unstable and decompose into nitrite and 

oxygen except LiNO3 which decomposes into oxide. 

2NaNO3 2NaNO2 + O2 4LiNO3 2Li2O + 4NO2 + O2 

 

ALKALINE EARTH METAL NITRATES 

a) Solubility:  Alkaline earth metal nitrates are water soluble and solubility increases in group because 

 Decrease in lattice energy on nitrate. 

b) Thermal Stability:  Alkaline earth metal nitrates are thermally unstable and decompose to their 

respective oxides, NO2 & O2. 

2Mg(OH)2  2MgO + 4NO2 + O2 2Ca(OH)2  2CaO + 4NO2 + O2  
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SULPHATES 

Alkali Metal Sulphates 

a) Solubility:  Alkali metal sulphates are water soluble and solubility increases in group because 

 Decrease in lattice energy on sulphates. 

b) Thermal Stability: Alkali metal nitrates are thermally stable  

 

 

Alkaline Earth Metal Sulphates 

a) Solubility:   

 Alkaline earth metal nitrates are water soluble and solubility decreases in group because 

 Increase in lattice energy on sulphates. 

 This increase in lattice energy is due to comparable size of ions and close packing of ions down 

the group. 

BeSO
4
  MgSO

4
  CaSO

4
  SrSO

4
 BaSO

4

Soluble Slightly
Soluble

Insoluble

 
b) Thermal Stability:   

 Alkaline earth metal sulphates are thermally stable. 

GYPSUM:  (Calcium Sulphate di Hydrate) 

 Above 100oC, gypsum loses three quarter of its water molecules of crystallization and form white 

powder called Plaster Of Paris (Calcium Sulphate Hemi-hydrate). 

2CaSO4.2H2O 
100oC

(CaSO4)2.H2O + 3H2O 

                           Gypsum                          Plaster of Paris 

 

 

 

LONG QUESTION 

COMMERCIAL PREPARATION OF SODIUM BY DOWN’S CELL. 
MOST of the sodium metal is prepared by the electrolysis of fused sodium chloride.  

Melting point of NaCl = 801oC, some CaCl2 is added to lower its melting point to 600oC. 

Construction of the cell: 

 Electrolytic cell A steel tank. 

 Electrolyte          Fused NaCl and CaCl2 

 Anode                a large block of Graphite 

 Dome                 for collection of chlorine 

 Cathode            circular bars of copper or iron which surrounds anode. 

 Iron screen       to separate anode and cathode and terminate in gauze. 

 Gauze                to allow the electric current pass freely but it prevents sodium  

and chlorine from mixing. 

Working of the cell:   

 When current is passed through the electrolyte, ions move to the opposite electrodes. 

 2NaCl(s)  Na+(l) + Cl-(l) 

 At Anode: The chloride ions oxidize to chlorine gas. This dry gas is collected through dome. 

2Cl-  Cl2 + 2e- 

 At Cathode:  Sodium ions reduce to molten sodium metal. 

2Na+(l) + 2e- 2Na(l) 

 Net Reaction:  2NaCl(s) 
Electricity

Na(l) + Cl2(g) 
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 Collection of Sodium Metal:  99.9% liquid sodium metal rises up in a compartment and taken out at 

intervals.  

 Advantages of Down’s cell:   

 The metallic fog is not produced. 

 Liquid sodium can easily be collected at 600oC. 

 Material of the cell is not attacked by the products formed during the electrolysis. 

 

 

 
 

 

 

COMMERCIAL PREPARATION OF SODIUM HYDROXIDE BY THE 

DIAPHRAGM CELL 
Sodium hydroxide is prepared on large scale by the electrolysis of aqueous solution of sodium chloride in 

Diaphragm cell. 

Construction of the cell: 

 Electrolytic cell A steel tank. 

 Electrolyte         Brine solution  (Saturated solution of sodium chloride NaCl) 

 Anode                  Graphite held in U-shaped diaphragm and projected into salt solution. 

 Cathode             Perforated U-shaped steel vessel, internally lined with asbestos and 

filled with brine. 

 Constant Level Device:  To keep the vessel filed to the specified level with brine. 

 Steam:               To keep electrolyte warm and to keep perforation clear. 

Working of the cell: 

In brine, NaCl ionizes to Na+ and Cl- ions which migrate to the opposite electrodes during electrolysis. 

 Ionization:  2NaCl(s) 2Na+(aq) +  Cl-(aq) 

 At Anode: Chloride ions oxidize to chlorine gas. 

2Cl-  Cl2(g) + 2e- 

The chlorine gas rises up into the dome at the top. Hydroxide ions remain as spectator ion. 

 At cathode:  Water reduces to release hydrogen gas and OH- ion. 

2H2O(l) + 2e- H2(g) + 2OH-(aq)  

Hydrogen gas releases through a pipe and sodium ions remain as spectator ions. 

The sodium hydroxide solution slowly percolates into a catch basin. As a result, solution becomes 

increasingly alkaline in cathode compartment.                                           2Na+(aq) + 2OH-(aq) 2NaOH(aq)  

 Net Reaction:                                            2NaCl(s) + H2O(l) 
Electricity

Cl2(g) + H2(g) + 2NaOH(aq) 

Problem of Diaphragm Cell:  Two major problems are faced during the working of cell. 

1. Chlorine produced can react with hydroxide ions in cold giving hypochlorite ions. 

Cl2(g) + 2OH-(aq)  OCl-(aq) + Cl-(aq) + H2O(l) 
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2. Hydroxide ion may be attracted towards anode, where they can be discharged releasing oxygen gas. 

This oxygen gas may contaminate the chorine.    4OH-(aq) O2(g) + 2H2O + 4e- 

Solution to problems in Diaphragm cell: 

These problems can be solved by keeping the OH- ions away from anode. To solve the problems, the two 

parts of the cell 

 Anode compartment containing brine 

 Cathode compartment containing water 

are kept separated by asbestos diaphragm. 

1. The first problem is solved by using asbestos diaphragm. This keeps the two solutions separate 

while allowing sodium ions to move towards the cathode. This movement of ions keeps the current 

flowing through external current. 

2. The second problem is solved by keeping the level of brine in anode compartment slightly higher, 

this keep the direction of flow of liquid toward the cathode and thus preventing the possibility of 

hydroxide ions to reach the anode. The constant level device maintains the difference of levels in the 

two compartments. 

Percentage purity of NaOH: 

The sodium hydroxide is 11% NaOH and 16% NaCl. Evaporation of this solution crystallizes the less 

soluble NaCl which is filtered off, the liquid left contains about 50% NaOH and only 1% NaCl as an 

impurity. For commercial purposes, this small impurity is not important. 

 
 

 

 

 

SHORT QUESTIONS 

  OCCURANCE OF METALS 

 

1. Why group II A elements are called alkaline earth metals? 

Group II A elements are called alkaline earth metals because they produce alkalis in water and 

are widely distributed in earth’s crust. They include Be, Mg, Ca, Sr, Ba, Ra 

 

2. Give formula of   Natron   Halite 

 

 Natron  Na2CO3.H2O 

 Halite  NaCl 

 

3. Write name and formula of minerals of lithium. 

    Spodumene  LiAl(SiO3)2 
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4. What are s-Block elements? 

The elements present in the Group I A and group II A are called s Block elements because their 

last orbital is ‘s’. These include 

H, Li, Na, K, Rb, Cs, Fr  Be, Mg, Ca, Sr, Ba, Ra 

 

5. Give reason that alkali metals are good reducing agents? 

The reducing property of an element depends on the magnitude of ionization energy. Reducing 

agent is a substance which can lose electrons. Since alkali metals have low ionization energy, so they 

are strong reducing agents. They are highly electropositive and react readily with halogens to form 

halides. 

 

6. Write formula of Asbestos and Natron. 

a) Asbestos  CaMg3(SiO3)4 

b) Natron. Na2CO3.H2O 

 

PECULIAR BEHAVIOUR OF BERYLLIUM 

 

7. Write two differences of Beryllium with its family? 

Properties of Beryllium are different from the other members of its group which are: 

i. Beryllium is as hard as iron and hard enough to scratch glass. Whereas other members are 

softer than beryllium but still harder than alkali metals. 

ii. It is the only member of II-A that reacts with alkali to evolve hydrogen gas. 

Be + 2NaOH Na2BeO2 + H2 

 

8. What happen when NaOH reacts with Beryllium and lithium hydride (LiH) reacts with water? 

 Beryllium reacts with alklis to give hydrogen gas. 

Be + 2NaOH Na2BeO2 + H2 

 Lithium hydride (LiH) is a useful source of hydrogen whern treated with water. 

LiH + H2O LiOH + H2 

 

GENERAL BEHAVIOUR OF ALKALI AND ALKALINE EARTH METALS 

 

9. What happens when   Li2CO3 is heated  Na2CO3 is heated. 

 Li2CO3 is thermally unstable and decomposes into lithium oxide and CO2. 

    Li2CO3 Li2O + CO2 

 At temperature below 35.2oC, Na2CO3 crystallizes out from water as Na2CO3.10H2O which is 

called washing soda. Above this temperature, it crystallizes as Na2CO3.H2O. On standing in 

air, Na2CO3.10H2O slowly loses water and converted to a white powder Na2CO3.H2O. 

 

GENERAL BEHAVIOUR OF COMPOUNDS OF ALKALI AND ALKALINE EARTH 

METALS 

10. Why aqueous solution of Na2CO3 is alkaline in nature?? 

Na2CO3 is a basic salt. It is formed by combination of NaOH (strong base) and H2CO3 (weak 

acid). When Na2CO3 is dissolved in water, hydrolysis of carbonate ion takes place. 

    Na2CO3 2Na+ + CO3-2 

    CO3-2 + 2H2O H2CO3 + 2OH-1 

Due to release of OH-1 ions, the solution becomes alkaline in nature. 
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11. Why potassium superoxide is used in breathing equipment for mountaineers and in space 

crafts? 

KO2 (Potassium superoxide) is used in breathing equipment for mountaineers and in space crafts. 

It has ability to absorb CO2 and giving out O2 at the same time. 

    4KO2 + 2CO2 2K2CO3 + 3O2 

 

12. Why lime turns milky with CO2 but becomes clear with excess CO2?? 

When lime water reacts with CO2, it forms calcium carbonate (CaCO3) which is water 

insoluble,due to which lime water turns milky. 

    Ca(OH)2 + CO2 CaCO3 + H2O 

But when excess of CO2 passed over lime water, water soluble calcium bicarbonate (Ca(HCO3)2) is 

formed. Thus solution becomes clear. 

    CaCO3 + H2O +CO2 Ca(HCO3)2 

 

DOWN’s CELL 

13. Give advantages of Down’s cell. 

 Metallic fog is not produced. 

 Liquid sodium can easily be collected at 600oC. 

 Material of cell is not attacked by the products formed during the electrolysis. 

 

DIAPHRAGM CELL 

 

14. What are the problems faced during electrolysis of brine by diaphragm? 

      Problem of Diaphragm Cell:  Two major problems are faced during the working of cell. 

Chlorine produced can react with hydroxide ions in cold giving hypochlorite ions. 

Cl2(g) + 2OH-(aq)  OCl-(aq) + Cl-(aq) + H2O(l) 

Hydroxide ion may be attracted towards anode, where they can be discharged releasing 

oxygen gas. This oxygen gas may contaminate the chorine.    4OH-(aq) O2(g) + 2H2O + 4e- 

 

ROLE OF GYPSUM 

 

15. What is hard finish cement? 

These are made by the calcination of anhydrous sulphate with alum or borax. These plasters are 

set very slowly but give a hard finish. 

When mixed wood pulp and allowed to set in the form of boards, it forms a material, much used 

I construction of buildings as wall boards and partitions. 

16. Why 2% gypsum is added in cement? 

During the manufacturing of cement, 2% gypsum is added which prevent the cement from 

hardening too rapidly. The addition of gypsum increases the setting time of cement. 

 

ROLE OF LIME 

17. How lime mortar is prepared? 

It is prepared by mixing freshly prepared slaked lime (one volume) with sand (three or four 

volume) and water to form thick paste. This material when placed in between stones and bricks 

hardens or sets, thus bonding the blocks firmly together. The equations for the chemical 

reactions which take place when mortar hardens are 

CaO + H2O Ca(OH)2 

Ca(OH)2 + CO2 CaCO3 + H2O 

Ca(OH)2 + SiO2 CaSiO3 + H2O 
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18. What is the role of lime in agriculture? 

Large quantities of calcium oxide are used for neutralizing acidic soils. It has been found that 

application of lime o acidic soils increases the amount of readily soluble phosphorus. 

 

19. Why is lime added to acidic soil? 

         Action of Lime to Acidic Soil: 

    Lime (Calcium oxide) is used in large quantity for neutralizing acidic 

soil due to its basic nature. 

    CaO + 2HNO3 Ca(NO3)2 + H2O 

Use of lime to acidic soil increases the amount of readily soluble phosphorous and thus increases the 

fertility of soil. 

 

20. How gypsum is converted to plaster of paris?? 

Calcium sulphate occurs in nature as gypsum CaSO4.2H2O. when it is heated above 100oC, it 

loses its three quarter of its water of crystallization, giving a white powder called Plaster of Paris. 

    2CaSO4.2H2O (CaSO4)2.H2O + 3H2O 

       Gypsum  Plaster of Paris 

 

21. How lime and sand are used to make glass? 

The ability of lime to react with sand at high temperature forming calcium silicate (CaSiO3) 

serves as an important basis for glass manufacture. 

CaO + SiO2 CaSiO3 

 

LONG QUESTIONS 

1. Show four reactions in which lithium behaves different from elements of its own group. 

2. What is Nelsen cell? Draw its diagram and show its working. 

3. OR Describe commercial preparation of sodium hydroxide by diaphragm cell. 

4. Describe the two problems involved in the manufacturing of caustic soda by Nelson cell and how 

these problems are solved? 

5. Complete and balance the following equations. 

(i) Li2O + H2O     (iii) Na2O2 + H2O  

(ii) Mg(OH)2       Heat   (iv) NaNO3      Heat 

 

6. Describe the role of lime industries. 

 

7. Describe with diagram the manufacturing of sodium by Down’s cell. 

OR How sodium is prepared commercially by Down’s cell. 

OR Describe with diagram the manufacturing of sodium by Down’s cell. 

OR How sodium metal is prepared on commercial scale by Down’s method? 

OR How sodium metal is prepared commercially by Down’s cell? 

OR What is Down’s cell? Draw its diagram and show its working. 

8. Write a note on oxides of alkali and alkaline earth metals. 

9. Write a note on peculiar behavior of Beryllium. 

OR Write four points of differences between Beryllium and other members of its group. 

OR Give peculiar behavior of Be from other family elements? 

10. Discuss four functions of gypsum in plant growth. 

11. Complete and balance the following equations. 

(i) KO2 + CO2    (iii) Mg3N2 + H2O 

(ii) Na2O2 + H2O     (iv) BeO + NaOH  


