
MODULE -10 

SOME CHEMICAL PROPERTIES OF METALS AND NON-METALS 

(I) SOME CHEMICAL PROPERTIES OF METALS:- 

Metals tend to loose electrons easily and form positively charged ions; therefore metals are called 
electropositive elements. 

Reaction of metals with oxygen:  

Almost all metals combine with oxygen to form metal oxides. Metal oxides are basic in nature. 

                                               Metal + Oxygen → Metal oxide 

Metals like sodium (Na) and potassium (K) are some of the most reactive metals. Potassium, sodium, 
lithium, calcium and magnesium react with oxygen and burn in air. 

Metals from aluminium to copper in the activity series of metals react slowly when heated in air to 
form the metal oxides. Aluminium is the fastest and copper is the slowest of them. 

Sodium metal reacts with the oxygen of the air at room temperature to form sodium oxide. Hence, 
sodium is stored under kerosene to prevent its reaction with oxygen, moisture and carbon dioxide. 

Most metal oxides are insoluble in water but some of these dissolve in water to form alkalis. Sodium 
oxide and potassium oxide dissolve in water to produce sodium hydroxide and potassium hydroxide 
respectively. 

Na2O(s) + H2O (l) → 2 NaOH (aq) 

K2O(s) + H2O (l) → 2 KOH (aq) 

Mg does not react with oxygen at room temperature. On heating, Mg burns in air with intense light 
and heat to form MgO. 

 Mg (s) + O2 (g) → 2 MgO (s) + Heat 

Similarly, aluminium forms aluminium oxide. 

4 Al (s) + 3 O2 (g) → 2 Al2O3 (s) 

At ordinary temperature, the surfaces of metals such as magnesium, aluminium, zinc, lead, etc., are 
covered with a thin layer of oxide. The protective oxide layer prevents the metal from further 
oxidation. 

Al2O3 is an amphoteric oxide because it reacts with both acids as well as bases to produce salt and 
water. 

Al2O3 + 6 HCl → 2 AlCl3 + 3 H2O 

Al2O3 + 2 NaOH → 2 NaAlO2 + H2O   (OR)    

Al2O3 (s) +2 NaOH (aq) + 3 H2O (l) → 2 Na [Al (OH) 4] (aq) 



Zinc metal burns in air only on strong heating to form zinc oxide. 

ZnO is also an amphoteric oxide. 

ZnO(s) + 2 HCl (aq) → ZnCl2 (aq) + H2O (l) 

ZnO(s) + 2 NaOH (aq) + H2O (l) → Na2 [Zn (OH) 4] (aq) 

Iron metal does not burn in dry air even on strong heating. In moist air, iron is oxidized to give rust 
(Fe2O3.xH2O). 

Iron filings burn vigorously when sprinkled in the flame. 

 3 Fe (s)    +    2 O2 (g) → Fe3O4 (s) 

Copper is the least reactive metal and does not burn in air even on heating. However, on prolonged 
strong heating copper reacts with oxygen and forms copper (II) oxide (CuO) outside and copper (I) 
oxide (Cu2O) inside. 

 2 Cu (s) + O2 (g) → 2 CuO (s) 

Gold and platinum do not react with oxygen in air. 

Reaction of Metals with Water: Metals react with water and produce a metal oxide and hydrogen gas. 
Metal oxides that are soluble in water dissolve in it to further form metal hydroxide. 

                                Metal + Water → Metal oxide + Hydrogen 

                                Metal oxide + Water → Metal hydroxide 

Metals like potassium and sodium react violently with cold water. In case of sodium and potassium, 
the reaction is so violent and exothermic that the evolved hydrogen immediately catches fire. 

2 K(s) + 2 H2O (l) →2 KOH (aq) + H2 (g) + heat energy 

2 Na(s) + 2 H2O (l) →2 NaOH (aq) + H2 (g) + heat energy 

The reaction of calcium with water is less violent. The heat evolved is not sufficient for the hydrogen 
to catch fire. Calcium starts floating because the bubbles of hydrogen gas formed stick to the surface 
of the metal. 

Ca (s) + 2 H2O (l) → Ca (OH) 2 (aq) + H2 (g) 

Magnesium does not react with cold water. It reacts with hot water to form magnesium hydroxide and 
hydrogen. It also starts floating due to the bubbles of hydrogen gas sticking to its surface. 

Mg (s) + 2 H2O (g) → Mg (OH) 2 (aq) + H2 (g) 

Metals like aluminium, iron and zinc do not react either with cold or hot water. But they react with 
steam to form the metal oxide and hydrogen. 

 2 Al(s) + 3 H2O (g) → Al2O3(s) + 3 H2 (g) 

3 Fe (s) + 4 H2O (g) → Fe3O4 (s) + 4 H2 (g) 



Metals such as lead, copper, silver and gold do not react with water at all. 

Reaction of Metals react with Acids: Metals react with acids to give a salt and hydrogen gas. 

                                  Metal + Dilute acid → Salt + Hydrogen 

Mg (s) + 2 HCl (aq) → MgCl2 (aq) + H2 (g) 

2 Al (s) + 6 HCl (aq) → 2 AlCl3 (aq) +3 H2 (g) 

Zn (s) +2 HCl (aq) → ZnCl2 (aq) + H2 (g) 

Hydrogen gas is not evolved when a metal reacts with nitric acid. It is because HNO3 is a strong 
oxidising agent. It oxidises the H2 produced to water and itself gets reduced to any of the nitrogen 
oxides (N2O, NO, NO2). 

But magnesium (Mg) and manganese (Mn) react with very dilute HNO3 to evolve H2 gas. 

Reaction with other metal salts: Reactive metals can displace less reactive metals from their 
compounds in solution or molten form (Displacement reaction). 

Metal A + Salt solution of B → Salt solution of A + Metal B 

 

 

 

If a less reactive metal is added to a metal salt solution there will be no reaction. 

Fe (s) + MgSO4 (aq) → No reaction 

Because, iron is less reactive than magnesium. 

 

 

 

 



 

The Reactivity Series: - The reactivity series/activity series is a list of metals arranged in 
the order of their decreasing activities. 

                                       

The metals at the bottom of the activity series are the least reactive. They are often found in a 
free state. For example, gold, silver, platinum and copper are found in the free state. 

The metals in the middle of the activity series (Zn, Fe, Pb, etc.) are moderately reactive. They 
are found in the earth’s crust mainly as oxides, sulphides or carbonates. 

The metals at the top of the activity series (K, Na, Ca, Mg and Al) are so reactive that they 
are never found in nature as free elements. They are found in the form of their compounds. 

You will find that the ores of many metals are oxides. This is because oxygen is a very 
reactive element and is very abundant on the earth. 



Some important points to remember about reactivity series: 

(i) In a reactivity series, the metals are arranged in order of their ease to form positive ions 
(cations), with stable outer shells. The more easily its atoms can give up electrons, the more 
reactive the metal will be. 
 
(ii) A metal will react with a compound of a less reactive metal (for example an oxide, or a 
salt in solution) by displacing the less reactive metal out of the compound and taking its 
place. (Displacement reaction) 
 
(iii) The more reactive the metal, the more stable its compounds are. They do not decompose 
easily. 
 
(iv) The more reactive the metal, the more difficult it is to extract from its ores, since these 
are stable compounds. Most reactive metals are extracted from their ores by electrolysis. 
 
(v) The less reactive the metal, the less it likes to form compounds. That is why copper, silver 
and gold are found as elements in the Earth’s crust. 
 

(II) SOME CHEMICAL PROPERTIES OF NON-METALS:- 

Reaction with oxygen: Non-metals react with oxygen to form oxides. These oxides are 
covalent in nature and are generally gaseous. Most of these oxides when dissolved in water 
give acidic solution. 

S + O2 → SO2  
C + O2 → CO2 

P4 + 5O2 → 2 P2O5 

Certain oxides of non-metals are neutral. Some examples are nitrous oxide (N2O), carbon 
monoxide (CO) etc. 

Reaction with acids: Non-metals do not displace hydrogen from acids. For the liberation of 
hydrogen the non-metals should be able to reduce H+ ions to H2 gas supplying electrons. 
Non-metals are electronegative elements and hence have more tendencies to accept electron 
rather than donating. 

Reaction with chlorine: Non-metals react with chlorine to form chlorides. These chlorides are 
covalent in nature and are generally gaseous or liquids. 

H2 + Cl2 → 2 HCl 
P4 + 6 Cl2 → 4 PCl3 

P4 + 10 Cl2 → 4 PCl5 

 



Reaction with hydrogen: Non-metals reacts with hydrogen form hydride which are covalent 
in nature. Most of these hydrides are gases or liquids. 

2 H2 + O2 → 2 H2O 
N2 + 3 H2 → 2 NH3 

H2 + S → H2S 

Oxidizing nature: Non-metals have great tendency to accept electrons, therefore many non-
metals act as good oxidizing agents. Fluorine is the strong oxidizing agent among all the non-
metals.  

Zn + S → Zn2+S2- 
2 Na + Cl2 → 2 Na+Cl- 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



MODULE -10 

SOME CHEMICAL PROPERTIES OF METALS AND NON-METALS 

Some textual questions answered: 

1) Give reasons: 

a) Magnesium ribbon should be cleaned before burning in air. 

Magnesium is very reactive metal. When stored it reacts with oxygen to form a layer 
magnesium oxide on its surface. This layer of magnesium oxide is quite stable and prevents 
further reaction of magnesium with oxygen. The magnesium ribbon is cleaned by sand paper 
to remove this layer so that the underlying metal can be exposed into air. 
 
b) Colour of copper (II) sulphate solution changes when an iron nail is dipped in it? 
 
When an iron nail is placed in a copper sulphate solution, iron displaces copper from 
copper (II) sulphate solution forming iron (II) sulphate, which is light green in colour 
(displacement reaction). 
 
Fe (s) + CuSO4 (aq) → FeSO4 (aq) + Cu (s) 
 
Therefore, the blue colour of copper (II) sulphate solution fades and green colour appears. 
 
c) In the refining of silver, the recovery of silver from silver nitrate solution is made 
by using copper metal. 
 
Copper being more reactive than silver, replaces silver from silver nitrate solution 
(displacement reaction). 
 
Cu (s) + AgNO3 (aq) → Cu (NO3) 2 (aq) + Ag (s) 
 
d) Curd and sour substances not be kept in brass and copper vessels. 
 
Curd and other sour substances contain acids. Therefore, when they are kept in brass and 
copper vessels, the metal reacts with the acid to liberate hydrogen gas and harmful products 
(salt), thereby spoiling the food and also sometimes adversely affecting the health of people 
consuming the spoilt food.  
 
e) Equal lengths of magnesium ribbons are taken in test tubes A and B. Hydrochloric 
acid (HCl) is added to test tube A, while acetic acid (CH3COOH) is added to test tube B. It is 
seen that the fizzing occurs more vigorously in test tube containing HCl and Mg metal. 
 
The fizzing will occur strongly in test tube A, in which hydrochloric acid (HCl) is added. 
This is because HCl is a stronger acid than CH3COOH and therefore produces hydrogen gas 
at a faster rate due to which fizzing occurs vigorously. 
 
 
 



f) Tarnished copper vessels are cleaned with lemon or tamarind juice. 
 
Copper reacts with moist carbon dioxide in air to form basic copper carbonate and as a result, 
copper vessel loses its shiny brown surface forming a green layer of CuCO3.Cu(OH)2. The 
citric acid present in the lemon or tamarind neutralises the basis copper carbonate and 
dissolves the layer. That is why, tarnished copper vessels are cleaned with lemon or tamarind 
juice to give the surface of the copper vessel its characteristic lustre. 
 
g) Copper is used to make hot water tanks and not steel (an alloy of iron). 
 
Copper does not react with cold water, hot water, or steam. However, iron reacts with 
steam. If the hot water tanks are made of steel (an alloy of iron), then iron would react 
vigorously with the steam formed from hot water. 
 

 
 
That is why copper is used to make hot water tanks, and not steel. 

h) Platinum, gold and silver are used to make jewellery. 

Platinum, gold, and silver are used to make jewellery because they are very lustrous. 
Also, they are very less reactive and do not corrode easily. 

i) Sodium, potassium and lithium are stored under oil. 

Sodium, potassium, and lithium are very reactive metals and react very vigorously with air as 
well as water. Therefore, they are kept immersed in kerosene oil in order to prevent their 
contact with air and moisture. 
 
j) Aluminium is a highly reactive metal, yet it is used to make utensils for cooking. 
 
Though aluminium is a highly reactive metal, it is resistant to corrosion. This is because 
aluminium reacts with oxygen present in air to form a thin layer of aluminium oxide. This 
oxide layer is very stable and prevents further reaction of aluminium with oxygen. Also, it is 
light in weight and a good conductor of heat. Hence, it is used to make cooking utensils. 
 
2) What type of oxides is formed when non-metals combine with oxygen? 
 
Non-metals combine with oxygen to form acidic oxides. For example: 
 

 
 
3) What are amphoteric oxides? Give two examples of amphoteric oxides. 
 
Those oxides that behave as both acidic and basic oxides are called amphoteric oxides. 
Examples: aluminium oxide (Al2O3), zinc oxide (ZnO) 
 



4) Pratyush took sulphur powder on a spatula and heated it. He collected the gas evolved by 
inverting a test tube over it, as shown in figure below. 
 

                                                         
(a) What will be the action of gas on 
 
(i) dry litmus paper? 
 
There will be no action on dry litmus paper. 
 
(ii) moist litmus paper? 
 
Since the gas is sulphur dioxide (SO2), it turns moist blue litmus paper to red because sulphur 
dioxide reacts with moisture to form sulphurous acid. 
 
(b) Write a balanced chemical equation for the reaction taking place. 
 

 
 

5) A man went door to door posing as a goldsmith. He promised to bring back the 
glitter of old and dull gold ornaments. An unsuspecting lady gave a set of gold bangles to him 
which he dipped in a particular solution. The bangles sparkled like new but their weight was 
reduced drastically. The lady was upset but after a futile argument the man beat a hasty 
retreat. 
Can you play the detective to find out the nature of the solution he had used? 
 
He must have dipped the gold ornament in the solution of aqua regia − a 3:1 mixture of 
conc. HCl and conc. HNO3. Aqua regia is a fuming, highly corrosive liquid. It dissolves gold 
in it. 
After dipping the gold ornaments in aqua regia, the outer layer of gold gets dissolved and the 
inner shiny layer appears. That is why the weight of gold ornament reduced. 
 
6) Name two metals which will displace hydrogen from dilute acids, and two metals 
which will not. 
 
Metals that are more reactive than hydrogen displace it from dilute acids. For example: 
sodium and potassium.  
Metals that are less reactive than hydrogen do not displace it. For example: copper and silver. 



7) Differentiate between metal and non-metal on the basis of their chemical properties. 
 

Metal Non-metal 
Metals are electropositive. Non-metals are electronegative. 
They react with oxygen to form basic oxides. They react with oxygen to form acidic or 

neutral oxides. 
They react with water to form oxides and 
hydroxides. Some metals react with cold 
water, some with hot water, and some with 
steam. 

They do not react with water. 

They react with dilute acids to form a salt 
and evolve hydrogen gas. However, Cu, Ag, 
Au, Pt, Hg do not react. 

They do not react with dilute acids.These are 
not capable of replacing hydrogen. 

They react with the salt solution of metals. 
Depending on their reactivity, displacement 
reaction can occur. 

These react with the salt solution of non-
metals. 

They act as reducing agents (as they can 
easily lose electrons). 

These act as oxidising agents (as they can 
gain electrons). 

 
 
 
 
 
 
 


