
 

Physical Properties of Metals and 
Nonmetals 

We associate metals with hard shiny objects, and nonmetals with dull, 

light objects. These are nothing but the physical properties of metals 

and nonmetals.  We all know how useful metals and nonmetals are but 

do we know about their properties? Let’s find out about the physical 

properties of metals and nonmetals. 

Physical Properties of Metals 

 

The following are the physical properties of metal : 

● The physical properties make them useful for many purposes. 

For e.g. Copper is used in making electric wires, gold is used to 

make jewellery, stainless steel is used to make pots, pans, etc 



 

● Metals react with nonmetals to form ionic bonds. For e.g. 

Sodium Chloride (NaCl) 

● Metals are a good conductor of electricity which means that 

they can conduct electricity due to the free moving electrons 

present in them. Copper is used as wiring as it is a good 

conductor of electricity. 

● Metals have high melting points and high boiling points as they 

have strong metallic bonds. 

● All metals are physically lustrous. They have a lustre that 

makes them shine. Gold is used for making jewellery. 

● Metals are hard, they can’t be broken easily and require a lot of 

energy and strength to break.  Iron is used to make cars, 

buildings, ships, etc. 

● Metals weigh a lot as they have a high density. Metals are 

heavy for their size. 

● They don’t have flexibility and have tensile strength. Metals 

can’t be stretched. 

● Metals are great conductors of heat. That’s why pots, pans, 

vessels are made of metals. 

Some More Properties 
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● They are good conductors of sound. They are sonorous. 

● Metals are ductile which means that they can be used to make 

thin wires. 

● They are malleable which means that they can be pounded into 

thin sheets. 

● Metals are usually solid at room temperature. However, there is 

an exception i.e. Mercury which is usually in liquid form. 

● There are a few metals that have low density, soft, and have 

low melting and boiling points. These metals are alkali and 

alkaline earth metals, they are also highly reactive, and are 

rarely encountered in their elemental, metallic form. 

● Some metals like sodium are so soft that they can be cut with a 

knife. 

● Three magnetic metals are iron, nickel and cobalt. Steel is also 

magnetic but it is an alloy which contains iron. 

● Metals tend to gain valence electrons. 

● Also, metals have low electronegativity. 

● Metals usually have one to three electrons in their outer shell. 

Learn more about Alkali Metals here. 

https://www.toppr.com/guides/chemistry/the-s-block-elements/group-1-elements-alkali-metals/
https://www.toppr.com/guides/chemistry/the-s-block-elements/group-1-elements-alkali-metals/
https://www.toppr.com/guides/chemistry/structure-of-atom/valency/
https://www.toppr.com/guides/chemistry/classification-of-elements-and-periodicity-in-properties/electronegativity-and-oxidation-state/
https://www.toppr.com/guides/chemistry/the-s-block-elements/group-1-elements-alkali-metals/


 

Physical Properties of Nonmetals 

The following are the properties of Nonmetals : 

● Nonmetals have high ionization energies. 

● They have high electronegativities. 

● Nonmetals are insulators which means that they’re poor 

conductors of electricity. 

● They are dull, they do not have lustre like metals. 

● Nonmetals are poor conductors of heat. They’re poor thermal 

conductors. 

● They are very weak and brittle. They tend to easily break or 

shatter. 

● Nonmetals have a low density. They’re light for their size. 

● They aren’t good conductors of sound and do not make sounds 

when they are hit. 

● They tend to gain electrons easily. 

● Nonmetals maybe solid, liquids or gaseous. 

● Nonmetals form acidic oxides. 

● They’re good oxidizing agents. 



 

● Generally, Nonmetals have four to eight electrons in the outer 

shell. 

Solved example for You 

Q: Which of the following metal is in liquid form even at room 

temperature? 

a. Zinc 

b. Mercury 

c. Silver 

d. Copper 

Ans: The correct answer is option ‘b’.  Mercury is the only metal that 

can be in liquid form at room temperature. 

Chemical Properties of Metals and 
Nonmetals 

Metals and Nonmetals are an important part of our lives. We can’t 

survive without nonmetals like oxygen, and our survival would be 

tough without the existence of metals. What’s the chemical science 



 

behind these substances? Let’s find out more about the chemical 

properties of metals and nonmetals. 

Chemical Properties of Metals 

 

The chemical properties of Metals and Nonmetals are described 

below. Let us start with the chemical properties of metals. 

● The density of metals is usually high. 

● Metals are malleable and ductile. 

● Metals form an alloy with other metals or non – metals. 

● Some metals react with air and corrode. For e.g. Iron. 

● Metals are good conductors of heat and electricity. Lead is an 

exception. 

● Generally, metals are in a solid state at room temperature. 

Except for Mercury. Mercury is in a liquid state. 
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● Many metals produce metal oxide by burning in the oxygen of 

the air. Highly reactive metals react violently when they’re 

burnt in oxygen. 

● Metals like sodium and potassium are stored in oil as they react 

with air in seconds. They’re highly reactive metals. 

● Less reactive metals like gold, silver, platinum, etc do not 

tarnish easily. They stay shiny and lustrous. 

● Metals produce metal oxide and hydrogen gas while reacting 

with water. 

● Soluble metal oxides dissolve in water and create metal 

hydroxide. 

● Not all metals react with water. However, highly reactive 

metals like sodium and potassium react with water violently 

and an exothermic reaction takes places where the hydrogen 

immediately catches fire. 

● Salt and hydrogen are produced when a metal reacts with an 

acid. 

● Generally, a metal displaces a less reactive metal in a metal salt 

solution. 
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Did you know? Sodium is the most reactive metal. Learn more about 

Occurrence of Metals here. 

Chemical Properties of Nonmetals 

In the chemical properties of metals and nonmetals, we will now see 

the chemical properties of nonmetals 

● Nonmetals are poor conductors of heat and electricity. Graphite 

and Gas carbon are exceptions. 

● Unlike metals, nonmetals aren’t malleable and ductile. 

● Nonmetals react more with metals than with nonmetals. 

● Usually, nonmetals react with other nonmetals in high 

temperature. 

● Most nonmetals do not react with air in room temperature. 

● White phosphorus is the only nonmetal that reacts with air to 

form its oxide by burning. 

● Usually, nonmetals do not react with water. Except for 

Chlorine, chlorine dissolves in water to form an acidic solution. 

● Nonmetals have a low density. 

● They do not form alloys. However, nonmetals like carbon, 

silicon and phosphorous. 
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● Nonmetals exist in all states of matter at room temperature. 

● Different nonmetals have different reactions. 

● Chlorine is the most reactive metal in the halogen family i.e. 

Chlorine (Cl), Bromine (Br), Iodine (I), and Fluorine (F). The 

reactivity order of the halogen family is Cl > Br > I. 

● Therefore, Chlorine (Cl) can displace Bromine (Br) and Iodine 

(I) from solutions of bromides (NaBr) and Iodides (NaI). 

● Ionic solids are formed when nonmetals with high 

electronegativity react with alkali and alkaline earth metals. 

 Solved Examples for You 

Q: Which of the following metal is a poor conductor of heat and 

electricity? 

a. Lead 

b. Gold 

c. Iron 

d. Zinc 
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Ans: The correct answer is option ‘a’. Lead is a poor conductor of 

heat and electricity. Read more about Lead here. 

Ionic Compounds 

Have you ever wondered what happens when metals and non-metals          

react? They form ionic bonds which form ionic compounds. An ionic           

bond is the electrostatic force of attraction between two oppositely          

charged ions. Let’s find out more about it. 

What are ionic compounds? 

 

Compounds that consist of ions are known as ionic atoms. Atoms that            

gain or lose electrons are called ions, ions may have a negative charge             

or positive charge. Nonmetals lose electrons to gain negative charge          
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and form anions, whereas metals lose electrons to gain positive charge           

and form cations. Anions are ions that have negative charge and           

cations are ions that tend to have a positive charge. Ionic bonds are             

generally between metals and non-metals. 

For e.g. Salt (NaCl) is an ionic bond that consists of Sodium (Na)             

which is a metal with positive charge combines with Chlorine (Cl), a            

nonmetal with a negative charge. Another example of an ionic bond is            

Magnesium Hydroxide Mg(OH)2 which a combination of Magnesium        

(Mg) and Hydroxide (OH). Here, Magnesium is a metal with cations           

and Hydroxide is a nonmetal with anions. Iron Oxide (Fe2O3) also           

known as rust is also an ionic bond, it has metallic compound Iron             

(Fe) which contains positively charged cations and it has nonmetallic          

compound Oxygen (O) which contains negatively charged anions. 

Properties of Ionic Compounds 

● Ionic Compounds have high boiling and melting points as 

they’re very strong and require a lot of energy to break. 

● The electrostatic forces of attraction between oppositely 

charged ions lead to the formation of ions. 

● Ionic compounds form crystals. 
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● These compounds are brittle and break into small pieces easily. 

● Electrovalent compounds usually dissolve in water and are 

insoluble in solvents like oil, petrol, kerosene, etc. 

● Ionic compounds do not conduct electricity in a solid-state but 

they do conduct electricity in the molten state. 

● In comparison to molecular compounds, ionic compounds have 

higher enthalpies of fusion and vaporization. 

Formation of Ionic bond 

 

There is only one electron in the outermost shell of Sodium (Na) atom             

and if it loses that electron from its outermost shell i.e. the M shell              

then the L shell becomes the outermost shell and it has a stable octet.              

There are eleven protons in the nucleus of this atom but the number of              
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electrons has become ten, this gives the sodium atom a positive charge            

and creates a sodium cation Na+. Whereas, on the other hand, there are             

seven atoms in the outermost shell of the Chlorine (Cl) atom then it             

needs one more electron to complete its octet. 

If Sodium and Chlorine reacted then the electron lost by sodium           

would be taken by Chlorine. After this process, the chlorine atom           

would have a negative charge, because it would have seventeen          

protons in its nucleus and there would be eighteen electrons in its K, L              

and M shells. This gives the Chlorine atom a negative charge. Hence,            

the negatively charged Chlorine and positively charged Sodium        

creates an Ionic bond or an Electrovalent compound. 

Solved Example for you : 

Q: State whether the following statement is true or false. Sodium           

Chloride has a higher melting point than Magnesium Oxide. Justify          

your answer. 

Ans. The following statement is True. Magnesium Oxide (MgO) has          

a higher melting point than Sodium Chloride (NaCl) which is around           

2,800 degrees Celcius. This is because its Mg2+ and O2- ions have a             

greater number of charges, and so form stronger ionic bonds, than the            



 

Na+ and Cl– ions in Sodium Chloride. Because it stays solid at such             

high temperatures, magnesium oxide remains non-conductive and is        

used for high temperature electrical insulation. 

Occurrence of Metals 

We might not realise it but metals are an important part of our lives.              

Ever since the industrial ages, our reliance on metals is very high. We             

use them for everything, from construction to jewellery. But where do           

we get these metals from and how is it produced? Let us find out more               

about the occurrence of a metal. 

Occurrence of Metals 

 

https://www.toppr.com/guides/chemistry/metals-and-nonmetals/physical-properties-of-metals-and-non-metals/


 

The crust of the earth provides metals and it is a good source to              

procure metals. Mostly, the metals occur in nature in a combined state            

but sometimes they can also occur in the free state. A native metal is a               

metal found in its metallic state naturally, either in pure form or in the              

form of an alloy. Most metals can’t resist natural processes like           

oxidation, corrosion, etc. Hence, only non-reactive metals like gold,         

silver, platinum, etc are found in the native or free state. Most metals             

are obtained in the form of compounds and they need to be filtered             

from their impurities to be further used for various applications. The           

process of procuring metals from ores is called metallurgy and these           

naturally occurring compounds of metals are known as minerals.         

Metals are usually extracted from the earth by mining. 

Ores 

 

https://www.toppr.com/guides/chemistry/redox-reactions/classical-idea-redox-oxidation/
https://www.toppr.com/guides/chemistry/metals-and-nonmetals/corrosion/
https://www.toppr.com/guides/chemistry/general-principles-and-processes-of-isolation-of-elements/thermodynamic-principles-of-metallurgy/


 

All ores are minerals, but not all minerals are ores. Ores are those             

minerals which contain metals. The picture shown above is a          

gold-bearing ore. Different methods are used to extract different         

metals. For instance, common metals like iron are smelted using          

carbon as a reducing agent. Few metals, such as aluminum and           

sodium, don’t have a commercially practical reducing agent and are          

extracted using electrolysis instead. Sulfide ores are not reduced         

directly to the metal but are roasted in air to convert them to oxides. 

Gangue or Matrix 

 

The gangue or matrix is an unwanted, commercially useless, rocky,          

earthy or sandy materials that are found with the ores. These are the             

impurities are filtered out at a later stage. 

Extraction of Metals 

https://www.toppr.com/guides/chemistry/electrochemistry/electrolytic-cells-and-electrolysis/


 

The occurrence of metals in nature is only a part of the process, these              

metals also have to be extracted. Metallurgy is the process of           

extracting metals. The basic step of extracting metals is called          

concentration of ores. 

Concentration of Ores 

The ores contain a lot of impurities that need to be filtered. The             

filtration of these impurities from ores is known as concentration.          

Concentration can be done by gravity separation or hydraulic         

washings, or froth flotation process. 

Metals of high reactivity level 

Metals in the top of the reactivity level i.e. metals like sodium,            

magnesium, calcium, etc cannot be obtained from their compound by          

heating with carbon as they are very reactive. Electrolytic reduction is           

used to obtain such metals. 

Metals of medium reactivity level 

Metals in the middle of the reactivity series i.e metals like lead, zinc,             

copper, etc are moderately reactive and are generally present as          

carbonates or sulphides. Sulphides ores are converted into oxides by          

heating strongly in the presence of excess air. Sulphur impurities can           



 

escape as gas, this process is known as roasting. Carbonates ores are            

calcinated to eliminate carbonate and moisture impurities. Calcination        

is a process where the ore is converted into oxides by heating strongly             

in the presence of excess air. 

Metals of low reactivity level 

Metals that aren’t very reactive are placed low in the reactivity series.            

These metals can be reduced to metals by heating alone. For example,            

Mercury is procured from its ore, cinnabar (HgS), by the process of            

heating. Copper can also be obtained from its sulphide ore (Cu2S) by            

heating. 

Solved Example for You 

Q: Which is the most reactive metal? 

a. Iron 

b. Mercury 

c. Sodium 

d. Potassium 



 

Ans: The correct answer is option ‘c’. Sodium (Na) is the most            

reactive metal. Sodium is kept in kerosene so that it doesn’t react with             

the oxygen and moisture present in the air. 

Corrosion 

Has your cycle ever suffered from rust? You must have noticed a layer             

of rust on old swing chains, bike chains, or any other iron objects. Did              

you wonder how was it formed or why was it formed? There is a              

scientific phenomenon behind it known as corrosion. Let us learn          

more about this. 

What is corrosion? 

 



 

Corrosion is a process where the metal corrodes. Corrosion is a natural            

process and in the presence of a moist atmosphere, chemically active           

metals get corroded. Contrary to popular belief, rusting and corrosion          

are not the same. 

Rusting is the process where iron corrodes due to exposure to the            

atmosphere. Corrosion is a process where the water or the moisture on            

the surface of the metal oxidizes with the atmospheric oxygen, it is an             

oxidation reaction. The main circumstance of corrosion occurs with         

iron because it is a structural material in construction, bridges,          

buildings, rail transport, ships, etc. Aluminum is also an important          

structural metal, but even aluminum goes under oxidation reactions.         

However, aluminum doesn’t corrode or oxidize as rapidly as its          

reactivity suggests. An alloy of aluminum or any other metal like           

magnesium can make aluminum stronger, stiffer and harder. 

The alkali metals like sodium need to be stored in oil as they corrode              

quickly. Less reactive metals like lead and copper are used to roof            

situations. Copper (Cu) corrodes and forms a basic green carbonate          

and lead corrodes to form a white lead oxide or carbonate. 

How to Prevent Corrosion of Metals 
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Covering the surface of the metal with enamel and lacquers helps to            

protect the metal against corrosion, parts of machines that move can           

be protected by coating layers of water repellent oil or grease. Another            

way of protecting iron and steel is by painting on them as it creates a               

barrier between the surface of the metal and moist air or water.            

Whereas, the other methods of protecting a metal are alloying,          

galvanizing, electroplating, etc. 

Alloying 

An alloy is a mixture of two or more metals. Alloying is a process              

where metals like iron or steel are mixed with a less reactive metal             

like chromium, magnesium, etc for protection against corrosion and to          

create non-rusting alloys. For e.g. Brass is an alloy which consists of            

copper is a cheap and non – reactive alloy. Another example of a             

non-rusting alloy is stainless steel, a mixture of iron and carbon. 

Galvanizing 

Coating iron or steel with Zinc to prevent corrosion is known as            

galvanizing. Dipping iron or steel in a liquid form of zinc and using it              

as the negative cathode zinc is coated on it, the layer is produced by              



 

electrolytic deposition. Zinc oxides or corrodes to create a zinc oxide           

layer that does not flake off like iron oxide rust. 

Electroplating 

Electroplating is a process where a metal is coated by electrolytic           

deposition with chromium, silver, or another metal. This process is          

generally held at room temperature from aqueous electrolytes. It is one           

of the most popular and common methods to prevent corrosion. 

Solved examples for you : 

Q: Which of the following metals corrodes quickly? 

a. Gold (Au) 

b. Silver (Ag) 

c. Copper (Cu) 

d. Iron (Fe) 

Ans: The correct answer is option ‘d’. Iron corrodes more quickly than            

most metals to form iron oxide. Corrosion or rusting of iron is            

accelerated in the presence of CO2 and also in the presence of salt             

solution. 


