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• There are 118 elements known. 
• அ"ய$ப&ட 118 த,ம.க0 உ0ளன.
    
• Out of 118 elements 90 elements occur in nature called naturally 

occuring elements. 
• 118 த,ம.க56 90 த,ம.க0 இய:ைக<6 =ைட>?@  

த,ம.க0 ஆ?@.◌்

 
• Remaning 28 elements are man made are called man made 

elements or Synthetic elements or Artifical elements. 
• #த%&ள 28 த+ம-க& ம+தனா1 உ3வா5க6ப8டைவ இைவ 

ம+தனா1 உ3வா5க6ப8ட த+ம-க& அ1ல> ெசயBைக 
த+ம-க&என6பDE



• Out of these 118 elements  அ"ய$ப&ட 118 த,ம.க56
• Metals : 91                               உேலாக.க0: 91
• Non-Metals : 20                     அேலாக.க0 : 20
• Metalloids : 7                          உேலாக ேபாGக0 : 7
• Out of 20 Non-Metals           20 அேலாக.க56◌்

• Gaseous Non-metal : 11       வாJ அேலாக.க0: 11
• Liquid Non-Metal : 1             Kரவ அேலாக.க0 : 1
• Solid Non-Metal : 8                Kட அேலாக.க0 : 8



OCCURANCE OF METALS AND NON-METALS
உேலாக.க0 ம:M@ அேலாக.க56 ேதா:ற@
• The upper surface of Earth’s crust is made of sand and silicates. 
• OP<Q  ேம6 ம&டRKQ ேம:பர$S மண6 ம:M@ 

UG>ேக&Vகளா6 ஆனW.
• The most abundant metal in the Earth’s crust is aluminum and the 

second most abundant metal is iron. 
• OP<Q ேம6ம&டRK6 P?Kயான உேலாக@ அXP,ய@ 

ம:M@ இரYடாவW P?Kயான உேலாக@ இZ@S.
• The most abundant non – metal in the earth’s crust is oxygen 

followed by silicon. 

• OP<Q ேம6ம&டRK6 P?Kயாக உ0ள அேலாக@  
UG>காைனR ெதாட\]W ஆ>^ஜQ ஆ?@.



• Metals are found in the earth’s crust as well as in sea water. 

• OP<Q ேம6ம&டRKX@ கட6 `aX@ உேலாக.க0 
காண$பV=Qறன.

• With the notable exception of gold which exists as an element, 
most metals occur naturally as compounds in the form of metal 
oxides, metal sulphides and metal carbonates. 

• ஒZ த,மமாக இZ>?@ த.கRைதR தcர, ெபZ@பாலான 
உேலாக.க0 இய:ைகயாகேவ உேலாக ஆ>ைசVக0, உேலாக 
ச6ைபVக0 ம:M@ உேலாக கா\பேன&Vக0 ேபாQற 
கலைவகளாக காண$பV=Qறன.



• These compounds are called minerals. 

• இ]த கலைவக0 தாW>க0 எQM அைழ>க$பV=Qறன.

• A mineral is a naturally occurring substance that has a definite 
composition and crystalline structure.

• ஒZ க,மமானW இய:ைகயாக காண$பV=Qற ஒZ 
ெபாZளா?@, இW ஒZ ?"$h&ட c=தாiசார@ ம:M@  
ஒZ ?"$h&ட அைம$ைப ெகாYட கலைவ ஆ?@ ம:M@ 
இW பjக அைம$ைப> ெகாYV0ளW.



• Non-Metals occur in the free (native) state as well as in 
combined state.

•  அேலாக.க0  த,Rத kைல<X@, ஒZ.=ைண]த 
kைல<X@ காண$பV=Qறன.



• Metalloids can be defined as chemical elements whose physical 
and chemical properties fall in between the metal and non-metal 
categories. 

•  உேலாக$ேபாGகைளேவK<ய6 த,ம.க0 என 
வைரயM>கலா@, அதQ இய:hய6 ம:M@ ேவK<ய6 
பYSக0 உேலாக@ ம:M@  அேலாக.க0 வைககl>? 
இைட<6 உ0ள kைல என வைரயM>கலா@.



• Boron, germanium, silicon, antimony, arsenic, tellurium and 
pollanium are the seven most widely recognized metalloids.

• ேபாராQ, ெஜ\மா,ய@, UG>காQ, ஆYjம,, ஆ\ச,>, 
ெட6maய@ ம:M@ ெபாலா,ய@ ஆ=யைவ Pகn@ 
பரவலாக அ.oகa>க$ப&ட ஏq உேலாக$ேபாGக0.



• A naturally occurring material in which a metal or its compound 
occurs is called a mineral. 

• இய:ைக<6 உேலாக.க0 ம:M@ அதQ கலைவக0 
க,ம.களாக =ைட>=Qறன 

• A mineral from which a metal can be extracted economically and 
profitably is called an ore. 

• ஒZ க,மRKGZ]W உேலாகRைத லாபகரமான rைற<6 
haRெதV>க>sjய  ேவK$ெபாZேள தாW எQM 
அைழ>க$பV=றW.



An ore is that mineral in which a metal is present in appreciable 
quantities and from which the metal can be extracted 
economically.

ஒZ தாW எQபW க,மமா?@, அK6 ஒZ உேலாக@ ?"$hடRத>க 
அளc6 இட@ெப:"Z>?@  ம:M@ அK6 இZ]W உேலாகRைத 
லாபகரமான rைற<6 haRெதV>க rjJ@.



• Metals having low reactivity show little affinity for air, moisture, 
carbon dioxide or other non-metals present in nature.

• ?ைற]த cைனRKறQ ெகாYட உேலாக.க0 கா:M, 
ஈர$பத@, கா\பQ ைட ஆ>ைசV அ6லW இய:ைக<6 
இZ>?@ ம:ற உேலாக.க0 அ6லாதவ:"Q uW ?ைற]த 
cைனRKறைன கா&V=Qறன.



• Such metals may remain in elemental or native (free) state in 
nature. Such metals are called "noble metals" as they show the least 
chemical reactivity. 

• இRதைகய உேலாக.க0 இய:ைக<6 த,Rத kைல<6  
காண$பV=QறனஅRதைகய உேலாக.க0 ?ைற]த 
ேவKcைனRKறைன> கா&Vவதா6 "cைனSaயாத kைலயான  
உேலாக.க0" எQM அைழ>க$பV=Qறன



• For example gold, silver, mercury and platinum occur in free 
state.

• உதாரணமாக த.க@, ெவ05, பாதரச@ ம:M@ 
hளா&jன@ ஆ=யைவ த,Rத kைல<6 இZ>?@ 
த,ம.க0 எQM அைழ>க$பV=றW



• The main active substances present in nature, expecially in the 
atmosphere are oxygen and carbon dioxide. 

• இய:ைக<6 =ைட>?@ த,ம.க5Q ?"$பாக 
வ5மYடலRK6 அKக cைனKறQ ெகாYட த,ம@ 
ஆ>UஜQ ம:M@ கா\பQ ைட ஆ>ைசV ஆ?@.

• In the earth's crust, sulphur and silicon are found in large 
quantities.

•  OP<Q ேமேலா&டRK6, க]தக@ ம:M@ UG>காQ அKக 
அளc6 காண$பV=Qறன



• Sea-water contains large quantities of chloride ions (obtained 
from dissolved sodiumchloride). 

• கட6 `a6 அKக அளn ?ேளாைரV அய,க0 உ0ளன 
(கைர>க$ப&ட ேசாjய@ ?ேளாைரjGZ]W ெபற$ப&டW).

• Most avtive metals are highly electropositive and therefore exist 
as ions.

• ெபZ@பாலான r>=ய உேலாக.க0 அKக 
(எல>&ேராபாU&jy )ேந\PQ{ைம ெகாYட அய,களாக 
உ0ளன.



• It is for this reason that most of the important ores of these 
metals occur as 

• இ]த ேம:கYட காரணRKனா6 தாQ உேலாக.க5Q Pக 
r>=யமான தாW>க0 o|கYடவாM =ைட>=Qறன 

• (i) oxides   i) ஆ>ைசVகளாக
• (ii) sulphides (ii) ச6ைபVகளாக
• (iii) carbonates (iii) கா\பேன&Vகளாக

• (iv) halides and (iv) ஹாைலVகளாக
• (v) silicates. (v) UG>ேக&Vகளாக
• Some sulphide ores undergo oxidation by air to form sulphates.
• Uல ச6ைப& தாW>க0 கா:"னா6 ஆ>Uஜேன:றRK:? 

உ&பV=Qறன ச6ேப&Vகைள உZவா>?=Qறன.. 



• Ores are invariably found in nature in contact with rocky 
materials. 

• தாW>க0 இய:ைக<6 பாைற$ ெபாZ&கlடQ இைண]W  
எ$ேபாW@ காண$பV=Qறன.

• These rocky or earthy impurities accompanying the ores are 
termed as gangue or matrix.

• தாW>கlடQ ேச\]W இ]த பாைற அ6லW மY அ{Rத.க0 
(ேக.?) மYமா{>க0 அ6லW (ேம&a>�) மYமா{>க0 
என அைழ>க$பV=Qறன.



• Mineral Wealth of India  இ"#யா&' க*ம வள.

• India possesses large deposits of minerals of some important 
metals such as iron, manganese, aluminium, magnesium, 
chromium, thorium, uranium, titanium and lithium.

• இZ@S ேபாQற Uல r>=யமான உேலாக.க5Q 
தாW>க5Q ெபaய க,ம வள.கைள இ]Kயா 
ெகாYV0ளW.

     மா.க�{, அXP,ய@, ெம>�Uய@, ?ேராPய@, ேதாaய@,   
     Jேர,ய@, ைட&டா,ய@ ம:M@ GRKய@



• They constitute one-quarter of the world’s known mineral 
resources.Mineral fuels (like coal ,petroleum and natural gas) 
constitute more than 80% while metallic minerals constitute only 
about 10% of the total volume of mineral production in a year. 

• இைவ உல=Q அ"ய$ப&ட க,ம வள.க56 நாQ=6 ஒZ 
ப.ைக> ெகாYV0ளன. க,ம எaெபாZ0க0 (ேபாQறைவ

• kல>கa, ெப&ேராGய@ ம:M@ இய:ைக எaவாJ) 80% >?@ 
அKகமாக உ0ளW அேத சமய@ உேலாக க,ம.க0

• ஒZ வZடRK6 ெமாRத க,ம உ:பRK<6 10% ம&Vேம.
 



• In this section, we shall list some of the important minerals of a 
few common metals such as Fe, Cu, Ag, Zn, Ti, Al ,Sn, Pb and Na 
and their locations in India.

• இ]த hac6, நா@ Fe, Cu, Ag, Zn, Ti, Al, Sn, Pb , Na ேபாQற 
Uல ெபாWவான உேலாக.க5Q Uல r>=யமான 
க,ம.கைள$ இ]Kயாc6 அதQ =ைட>?@ இட@ 
ஆ=யவ:ைறப&jயG&V0ேளா@.



• Important Ores of Some Common Elements 
• Uல ெபாWவான த,ம.க5Q r>=யமான தாW>கள◌்

• Iron ore reserves in the country are estimated at 1750 crore 
tonnes. 

• நா&j6 இZ@SR தாW இZ$S 1750 ேகாj டQக0 என 
மK$hட$ப&V0ளW

• Major iron ore mining is done in Goa, Madhya Pradesh, Bihar, 
Karnataka, Orissa and Maharashtra.

• ேகாவா, மRKய$ hரேதச@, �கா\, க\நாடகா ஒaசா ம:M@ 
மகாரா�jரா.ஆ=ய மாkல.க56 இZ@SR தாW 
ெபZமளc6 =ைட>=றW .



• Aluminium Its chief ore, bauxite is available in India in 
abundance. 

• அXP,ய@ அதQ r>=ய தாW, பா>ைச& இ]Kயாc6 
ஏராளமாக =ைட>=றW.

• The annual production of bauxite is estimated to be more than 2 
million tonnes.

• பா>ைச&jQ ஆYV உ:பRK 2 P6GயQ டQகl>?@ 
அKகமாக இZ>?@ என மK$hட$ப&V0ளW.



• Important deposits of bauxite in the country occur in Bihar, Goa, 
Madhya Pradesh, Maharashtra, Tamil Nadu, Gujarat, Karnataka, 
Orissa, UttarPradesh, Andhra Pradesh, Jammu & Kashmir and 
Rajasthan.

• �கா\, ேகாவா, மRKய$ hரேதச@, மஹாரா�jரா, 
தP|நாV, ?ஜராR, க\நாடகா, ஒaசா, உRKரhரேதச@, 
ஆ]Kரா, ஜ@r & கா�u\ ம:M@ ராஜ�தாQ.ஆ=ய 
மாkல.க56 பா>ைச&V அKக அளc6 =ைட>=றW.



• India does not have rich copper ore deposits. 

• இ]Kயாc6 வளமான ெச$S தாW  இZ$S இ6ைல.

• The total reserves of the ore in the country are estimated around 
60 crore tonnes. 

• நா&j6 உ0ள தாWcQ ெமாRத இZ$S {மா\ 60 ேகாj 
டQக0 என மK$hட$ப&V0ளW.



• Major ore producing areas are Singhbum district (Bihar), 
Balaghat district (Madhya Pradesh) and Jhunjhunu district 
(Rajasthan).

• U.ப@ மாவ&ட@ (�கா\), பாலகா& மாவ&ட@ (மRKய$ 
hரேதச@) ம:M@ ஜுQஜு� மாவ&ட@ (ராஜ�தாQ) 
ஆ=யைவ r>=ய ெச$S தாW உ:பRK$ ப?Kகளா?@.



• Zinc and Lead India has no significant deposits of lead ores. 

• WRதநாக@ ம:M@  ஈயR தாW>க0 இ]Kயாc6 
?"$hடRத>க ெபaய க,ம வள.க0 இ]Kயா இZ$S 
எWn@ இ6ைல.

• Lead and Zinc have been located at Zawar mines near Udaipur 
(Rajasthan) and at Hazaribag

• ஈய@ ம:M@ WRதநாக@ உத�O\ (ராஜ�தாQ) ம:M@ 
ஹசாaபா> அZேக உ0ள ஜவா\ {ர.க.க56 
அைம]W0ளW.



• Some reserves have been located in Gujarat and Sikkim.

• Uல இZ$S>க0 U>=@ ம:M@ ?ஜராRK6 அைம]W0ளன 

• The total reserves are estimated at about 360 million tonnes in 
which lead content is estimated to be around 5million tonnes 
and zinc to be around 16million tonnes. 

• ெமாRத இZ$S {மா\ 360 P6GயQ டQகளாக 
மK$hட$ப&V0ளW, இK6 ஈய உ0ளட>க@ {மா\ 5 
P6GயQ டQக0 ம:M@ WRதநாக@ 16 P6GயQ டQக0 
இZ>?@ என மK$hட$ப&V0ளW.



Type of Ore Metals                              (Common Ores)
தாW உேலாக.க5Q வைக             (ெபாWவான தாW>க0)         
Native Metals                   Gold (Au), silver (Ag)
O\�க உேலாக.க0     த.க@ (Au), ெவ05 (Ag)
Oxide ores                          Iron (Haematite, Fe2O3 ); 
ஆ>ைசV தாW>க0       இZ@S (ேஹமைட&, Fe2O3 );
Aluminium                         (Bauxite, Al2O3 . 2H2O);
அXP,ய@                     (பா>ைச&, Al2O3. 2H2O);
Tin                                       (Cassiterite, SnO2); 
jQ                                     (காU&டைர&, SnO2);
Copper                                (Cuprite, Cu2O); 
தாPர@                               (?$ைர&, Cu2O);
 Zinc                                     (Zincite, ZnO); WRதநாகம◌்



Metallurgy உேலாக&ய2 :
•Metallurgy:-is science of extraction of metals from their 
ores and their purification.

•உேலாகcய6:-உேலாக.கைள அவ:"Q தாW>க56 இZ]W 
haRெதVRத6 ம:M@ அவ:"Q {RKகa$S அ"cய6 ஆ?@.

•Minerals:-are naturally occuring substances containing one 
or more elements or their compounds.

•தாW>க0:-ஒQM அ6லW அத:? ேம:ப&ட த,ம.க0 
அ6லW அவ:"Q ேச\ம.கைள> ெகாYட இய:ைகயாக 
=ைட>?@ ெபாZ&கேள தாW>க0.



•Ore:-is a mineral from which one or more metals can be 
extracted profitably.
•தாW:-ஒQM அ6லW அத:? ேம:ப&ட உேலாக.கைள 
லாபகரமாக haRெதV>க>sjய க,மமா?@
•Metallurgical processes:-consists of three main steps. 
  They  are 
•உேலாக ெசய6rைறக0:-¡QM r>=ய பjகைள>  
  ெகாYV0ளW. 
i) Concentration of the ore     i) தாWcQ ெச"n
ii) Reduction of the ore           ii) தாWcQ ஒV>க@
iii) Refining of the ore             iii) தாWcQ {RKகa$S

•Concentration of the ore:-is the removal of impurities from 
the ore.



• Reduction of the ore:-the process of obtaining the metal 
from its compound.

• தாW ஒV>க@ :-உேலாகRைத அதQ கலைவ<GZ]W 
த,RW haRெதV$படRத:>கான ெசய6rைற.

• Refining of the ore:-is the process of purification of the 
impure metals to obtain the pure metal.

• தாW {RKகa$S:-¢�ைமயான உேலாகRைத$ ெபற 
¢�ைமய:ற உேலாக.கைளi {RKகa>?@ 
ெசய6rைறயா?@



அ"க %ைன("ற* 
ெகா-ட த0ம2க3
உ56ய 8ைல தா:%* 
;*னா<ப>?@
AயஉேலாகC

!ைற$த 
'ைன)*ற+ 

ெகா/ட 
த1ம3க4



• Different methods of extraction are shown in this flow chart. 

• haRெதV>?@ ெவyேவM rைறக0 இ]த வைரபட 
cள>கRKQ ¡லமாக அ"யலா@.

• You can see, that metals of high reactivity, electrolysis of molten 
ore is done to obtain pure metal. 

• அKக cைனRKறQ ெகாYட உேலாக.க0, உZ=ய 
தாWcQ PQனா:ப?$S rைற¡லமாக  ¢ய 
உேலாகRைத$ ெபZ@ rைறைய `.க0 அ"யலா@.



• For metals of medium reactivity, calcination and roasting are 
applied. 

• நVRதர cைனRKறQ ெகாYட உேலாக.கl>?,கா:M 
ம:M@ ஆ>^ஜQ  இ6லாத kைல<6 ெவ$ப¡&ட6  
ம:M@ வMRத6 ஆ=யைவ பயQபVRத$பV=Qறன.

• For metals of least reactivity, roasting is applied. Finally, 
purification of metal is done. 

• ?ைற]த cைனRKறQ ெகாYட உேலாக.கl>?, 
வMRத6 பயQபVRத$பV=றW. இMKயாக, உேலாக 
{RKகa$S ெச�ய$பV=றW.



• Concentration of ores: 

• Removal of impurities, such as soil, sand, stone, silicates, etc. 
from mined ore is known as Concentration of Ores.

• தாW>க5Q ெச"n: 

• மY, மண6, க6, UGேக& ேபாQற மா{>கைள 
அக:MவW தாW>க5Q ெச"n என$பV@.



• Ores which are mined often contain many impurities. 

• ெவ&j எV>க$பV@ தாW>க56 பல மா{>க0 உ0ளன.

• These impurities are called gangue. First of all, concentration is 
done to remove impurities from ores. 

• இ]த மா{>க0 ேக.£ எQM அைழ>க$பV=Qறன. 
rதG6, தாW>க56 இZ]W மா{>கைள அக:ற ெச"n 
ெச�ய$பV=றW



• Concentration of ores is also known as enrichment of ores. 

• தாW>க5Q ெச"n தாW>க5Q ெச"¤&ட6 எQM@ 
அைழ>க$பV=றW

• Process of concentration depends upon physical and chemical 
properties of ores. 

• ெச"n ெசய6rைற தாW>க5Q இய:hய6 ம:M@ 
ேவK<ய6 பYSகைள$ ெபாMRதW



• Gravity separation, electromagnetic separation, froth flotation 
process, etc. are some examples of the processes which are 
applied for concentration of ores. 

• Scஈ\$S ெசய6rைற ¡லமாக மா{கைள haRத6 , 
PQகா]த ெசய6rைற ¡லமாக மா{கைள haRத6, ¥ைர 
Pத>?@ ெசய6rைற ¡லமாக மா{கைள haRத6 
ேபாQறைவ தாW>க5Q ெச"¤&டX>? 
பயQபVRத$பV@ ெசய6rைறகl>? Uல 
எVRW>கா&Vக0.



• Gravity separation involves separating impurities with the help 
of gravity. 

• Sc¦\$S ha$S எQபW ஈ\$S cைச<Q உதcJடQ 
மா{>கைள$ ha$பைத உ0ளட>=யW.

• This can be done by sieving. 
• இைத ச6லைட ¡ல@ ெச�யலாம◌.்

• It more or less similar to sieving the flour in order to separate 
husk and other impurities from it. 

• இW உP ம:M@ hற மா{>கைள$ ha$பத:காக மாnகைள 
ச6லைட$பைத$ ேபாQறW.



• Magnetic separation helps in separating non-magnetic materials 
from magnetic materials. 

• கா]த$ ha$S கா]த$ ெபாZ&க5GZ]W கா]த@ அ6லாத 
ெபாZ&கைள$ ha>க உதn=றW.

• This method can be applied to separate impurities from iron ore 
because iron is a magnetic material. 

• இZ@S ஒZ கா]த$ ெபாZ0 எQபதா6 இZ@SR 
தாWcGZ]W மா{>கைள$ ha>க இ]த rைறைய$ 
பயQபVRதலா@.



• Froth floatation process involves producing froth in the gangue 
so that impurities can start floating on the surface.

• ¥ைர Pத>?@ ெசய6rைறயானW ேக.£<6 ¥ைரைய 
உZவா>?வைத உ0ளட>?=றW, இதனா6 மா{>க0 
ேம:பர$h6 Pத>க ஆர@h>?@.



• Conversion of metals ores into oxides:

• உேலாகR தாW>கைள ஆ>ைசVகளாக மா:Mத6:

• It is easy to obtain metals from their oxides. 

• அவ:"Q ஆ>ைசVக5GZ]W உேலாக.கைள$ ெபMவW 
எ5W



• So, ores found in the form of sulphide and carbonates are first 
converted to their oxides by the process of roasting and 
calcination. 

• எனேவ, ச6ைபV ம:M@ கா\பேன&Vக0 வjc6 
காண$பV@ தாW>க0 rதG6 வMRெதVRத6 ம:M@  
கா:M ம:M@ ஆ>^ஜQ  இ6லாத kைல<6 ெவ$ப¡&ட6 
ெசய6rைற ¡ல@ அவ:"Q ஆ>ைசVகளாக 
மா:ற$பV=Qறன.



• Oxides of metals so obtained are converted into metals by the 
process of reduction

• அyவாM ெபற$ப&ட உேலாக.க5Q ஆ>ைசVக0 
?ைற$S ஒV>க@ ெசய6rைறயா6 உேலாக.களாக 
மா:ற$பV=Qறன



• Roasting: வMRத6:

• Heating of sulphide ores in the presence of excess air to convert 
them into oxides is known as ROASTING. 

• அKக$பjயான கா:"Q rQ,ைல<6 ச6ைப& 
தாW>கைள ஆ>ைசVகளாக மா:Mவத:? §டா>?வW 
வMRத6 என$பV@



• This process is applied to treat sulphide ores. Sulphide of metal 
changes to oxide of metal in this process.

• இ]த ெசய6rைற ச6ைப& தாW>கl>? ேவKcைன<6 
ஈVபVRத$பV=றW. இ]த ெசய6பா&j6 உேலாகRKQ 
ச6ைபV உேலாகRKQ ஆ>ைசடாக மாM=றW.



• Calcination: Heating of carbonate ores in limited supply of air to 
convert them into oxides is known as CALCINATION.

• கா6UேனஷQ: கா\பேன& தாW>கைள ஆ>ைசVகளாக 
மா:ற ?ைற]த அளcலான கா:"6 §டா>?வW 
கா6UேனஷQ என$பV@.



• The word calcination come from its most prominent use. 
• கா6UேனஷQ எQற ெசா6 அதQ r>=ய 

பயQபா&jGZ]W வ]தW.
• This process involves removing carbon from limestone through 

combustion to yield calcium oxide (quicklime). 
• இ]த ெசய6rைறயானW {Yணா@S> க6G6 இZ]W 

எa$பதQ ¡ல@ கா\பைனஅக:" கா6Uய@ ஆ>ைசV 
({&ட{Yணா@S) cைளc$பதா?ம.◌்

• The reaction for this process can be given by following equation.
• இ]த ெசய6rைற>கான ேவKcைன hQவZ@ 

சமQபா&jQ ¡ல@ ெகாV>க$படலாம◌.்
• CaCO3(s) → CaO(s) + CO2(g)



• Metals acquired during the reduction process would not be very 
pure and are therefore, purified or refined through some 
process, based on the nature of those metals.

• ஒV>க@ ெசய6பா&jQ ேபாW ெபற$ப&ட உேலாக.க0 
Pகn@ ¢�ைமயானதாக இZ>காW, எனேவ, அ]த 
உேலாக.க5Q தQைம<Q அj$பைட<6 Uல 
ெசய6rைறக0 ¡ல@ {RKகa>க$பV=Qறன அ6லW 
{RKகa>க$பV=Qறன



• This purification of reduced metals is called the refining of 
metals.

ஒV>க@$ப&ட உேலாக.க5Q இ]த {RKகa$S 
உேலாக.க5Q {RKகa$S எQM அைழ>க$பV=றW



• Three common methods used for refining are:
• 1. Distillation: Metals that are volatile in nature like mercury, 

zinc, etc., are distilled to the vapour state and condensed later 
to get pure metals.

• {RKகa$S>? ¡QM ெபாWவான rைறக0 
பயQபVRத$பV=Qறன:

• 1. வjRத6: பாதரச@, WRதநாக@ ேபாQற இய:ைக<6 
ஆcயா?@ உேலாக.க0, `ராc kைல>? வjக&ட$ப&V, 
hQன\ ¢�ைமயான உேலாக.கைள$ ெபMவத:? 
ஒV>க$பV=Qறன



2. Oxidation: 
Metals containing impurities like sulphur, carbon and phosphorus are 
subjected to oxidation whereby, these impurities are converted to 
their respective oxides and removed from the molten metal. 
For example, pig iron is refined to steel by oxidation

2. ஆ>Uஜேன:ற@: ச6ப\, கா\பQ ம:M@ பா�பர� ேபாQற 
மா{>கைள> ெகாYட உேலாக.க0 ஆ>Uஜேன:றRK:? 
உ&பVRத$பV=Qறன, இதQ ¡ல@ இ]த மா{>கைள அ]த]த 
ஆ>ைசVகளாக மா:ற$ப&V உZ=ய உேலாகRKGZ]W 
அக:ற$பV=Qறன. உதாரணமாக,  இZ@S ஆ>Uஜேன:ற@ ¡ல@ 
எஃ?>? {RKகa>க$பV=றW.



3. Electrolytic refining method: This method is widely used 
for refining metals like copper, silver, gold, aluminium, etc., 
by involving the electrolysis phenomenon. Here, the pure 
metal is taken as the cathode and the impure metal, as the 
anode. The acidified salt solution of the metal is taken as 
the electrolyte. When electricity is passed, cations from 
the anode go into the electrolyte and get deposited as 
metal at the cathode. The impurities are dissolved or get 
precipitated as anode mud.



3. PQனா:ப?$S {RKகa$S rைற: PQனா:ப?$S kக|ைவ 
உ0ளட>=, ெச@S, ெவ05, த.க@, அXP,ய@ ேபாQற 
உேலாக.கைளi {RKகa>க இ]த rைற பரவலாக$ 
பயQபVRத$பV=றW. இ.ேக, ¢ய உேலாக@ எK\ 
PQrைனயாகn@, ¢�ைமய:ற உேலாக@ 
ேந\PQrைனயாகn@ எVRW> ெகா0ள$பV=றW. 
உேலாகRKQ அPலமயமா>க$ப&ட உ$S கைரச6 
PQப?5யாகn@  எVRW>ெகா0ள$பV=றW. PQசார@ 
பாJ@ெபாqW ,ேந\PQrைன<GZ]W வZ@ வZ@ ேந\PQ 
அய,க0 PQப?5:?0 ெசQM, எK\PQrைன<6 
உேலாகமாக$ பj=Qறன. மா{>க0 கைர>க$பV=Qறன 
அ6லWேந\PQrைனேச:றாக �|பj=Qறன.












