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 Marked questions are recommended for Revision. 

 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA 
 

PART - I : SUBJECTIVE QUESTIONS 

Hkkx - I : fo"k;kRed iz'u ¼SUBJECTIVE QUESTIONS½ 
 

Section (A) : ORES & Method of concentration 

[k.M (A) : v;Ld vkSj blds lkUnz.k dh fof/k;k¡ 

A-1. Name three ores which are concentrated by froth-floatation process.  

 rhu v;Ldks dk uke crkb;s ftudk lkUnz.k >kx Iyou fof/k }kjk gksrk gSA 

Ans. This method is commonly used for the concentration of low grade sulphide ores like. ZnS, Cu2S, PbS. 

mÙkj- ;g fof/k fuEu Lrj ds lYQkbM v;Ld tSls  ZnS, Cu2S, PbS ds lkUnz.k ds fy, lkekU; :i ls ç;qDr gksrh gSA 
 

A-2. What is meant by a depressant ? 

 voued ls vki D;k le>rs gSa \ 

Ans. Substances which are used to prevent certain type of particles, from forming the froth with the bubbles 
by complexation.  

mÙkj- os inkFkZ tks fo'ks"k izdkj ds d.kksa dks cqycqyksa ds lkFk >kx ds :i esa cuus ls jksdrs gSaA 
 

A-3. Which concentration method is used for separating tungsten ore particles from cassiterite ore (SnO2) ?  

 dSflVsjkbV v;Ld (SnO2) ls VaxLVu v;Ld ds d.kksa dks fdl lkUnz.k fof/k }kjk i`Fkd fd;k tkrk gSA 

Ans. By magnetic separation as wolframite (FeWO4 + MnWO4) has magnetic property. 

 pqEcdh; i`FkDdj.k }kjk D;ksafd oksYÝsekbV (FeWO4 + MnWO4) pqEcdh; xq.k j[krk gSA 
 

A-4. Which metals are obtained by self reduction of their ores ? 

 fdu /kkrqvksa dks muds v;Ld ls Lor% vip;u }kjk izkIr fd;k tkrk gS \ 

Ans. Copper, Lead, Mercury etc.  

mÙkj- dkWij] ySM] edZjh vkfnA  
 

A-5. How carnallite ore is made anhydrous ? 

 dkusZykbV v;Ld dks futZyh; fdl izdkj cuk;k tkrk gS \ 

Ans. By heating in a current of dry hydrogen chloride gas. 

mÙkj- 'kq"d HCl xSl dh /kkjk esa xeZ djdsA 
 

A-6. What is the role of a stabiliser in froth-floatation process ?  

 >kx Iyou fof/k esa LFkk;hdkjd dk dk;Z D;k gksrk gS \ 

Ans. Stabiliser like cresol and aniline tend to stabilise the froth (i.e. the froth last for longer period).    

mÙkj- LFkk;hdkjd tSls fØLkkWy vkSj ,sfuyhu >kx dks LFkk;h cukrs gSa ¼vr% >kx dkQh yEcs le; rd cuk jgrk gS½ 
 

Section (B) : Thermodynamic Principles of metallurgy 

[k.M (B) : /kkrqdeZ dk m"ekxfrdh fl)kUr 

B-1. Out of C and CO, which is a better reducing agent for ZnO ?  

 C rFkk CO esa ls ZnO ds fy, dkSulk vPNk vipk;d vfHkdeZd gS \ 

Ans. All three oxidation curves for the carbon system lie above that for oxidation of zinc, until a temperature 
of approximately 1000ºC is reached. At this point, C is thermodynamically capable of reducing ZnO to 
Zn. Since this temperature is greater than the boiling point of Zn (907ºC), it will be formed as a vapour. 

The overall equation for reduction is, ZnO(s) + C(s)  Zn(g) + CO(g). 

mÙkj- dkcZu ra=k ds fy, lHkh rhuksa vkWDlhdj.k oØ ftad ds vkWDlhdj.k ds Åij fLFkr gksrs gSaA tc rd rkieku yxHkx 

1000ºC rd igq¡p tkrk gSA bl fcUnq ij C Å"ekxfrdh; :i ls ZnO dks Zn esa vipf;r djus ds fy, leFkZ gksrk 

gSaA pwfd ;g rki Zn ds DoFkukad (907ºC) ls vf/kd gS vr% ;g ok"i ds :i esa fufeZr gksxkA vip;u ds fy, 

lEiw.kZ lehdj.k ZnO(s) + C(s)  Zn(g) + CO(g) gSaA 
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B-2. Why the HgO decomposes into its constituent elements on heating ? 

 xeZ djus ij HgO vius vo;oh rRoksa esa D;ks fo?kfVr gks tkrk gS \ 

Ans. When the temperature is raised a point will be reached where the graph crossed the G = 0 line. Below 
this temperature the free energy of formation of oxide is negative, so the oxide is stable. Above this 
temperature the free energy of formation of the oxide is positive, and the oxide becomes unstable and 
should decompose into metal and oxygen. This explains why HgO, for instance, decomposes 
spontaneously into its elements when heated.  

mÙkj- tc rki c<+rk gS rc xzkQ ml fcUnq ij igq¡p tk;sxk tgk¡ G = 0 js[kk ls ikj gks tk;sA bl rki ls uhps vkWDlkbM 

ds fuekZ.k dh eqDr ÅtkZ _.kkRed gS blfy, vkWDlkbM LFkk;h gksrk gSA bl rki ls Åij vkWDlkbM ds fuekZ.k dh 

eqDr ÅtkZ /kukRed gksrh gS rFkk vkWDlkbM vLFkk;h gksrk gS rFkk /kkrq o vkWDlhtu esa fo?kfVr gks tkrk gSA bl çdkj 

Li"V gksrk gS fd xeZ djus ij HgO Lor% gh vius rRoksa esa fo?kfVr D;kas gks tkrk gSaA 
 

B-3. CuO is less reduced by carbon but more reduced by H2. Explain in terms of thermodynamics, given: 

 Gºƒ for CuO = –129.7 kJ mol–1, CO = –137.2 kJ mole–1, H2O = –237.2 kJ mol–1 

 CuO dkcZu }kjk de rFkk H2 }kjk T;knk vipf;r gksrk gSA Å"ekxfrdh ds inksa esa le>kb, \ 

 fn;k x;k gS % CuO ds fy, Gºƒ = –129.7 kJ mol–1, CO = –137.2 kJ mole–1, H2O = –237.2 kJ mol–1 

Ans. CuO + H2  Cu + H2O  CuO + C  Cu + CO 

 Gºƒ = – 237.2 – (– 129.7)  Gºƒ = – 137.2 – (– 129.7) 

 Gºƒ = – 107.9 kJ   Gºƒ = – 7.5 kJ 
 So, reduction of CuO is quite feasible with H2 than C.   

 blfy,] CuO dk vip;u C dh rqyuk esa H2 ds lkFk vfr'kh?kzrk ls gksrk gSaA 
 

Section (C) : Metallurgy of some  useful  metals 

[k.M (C) : dqN egRoiw.kZ /kkrqvksa dk /kkrqdeZ 

C-1. Cinnabar (HgS) and galena (PbS) on roasting often give their respective metals but zinc blende (ZnS) 
does not. explain. 

 flusckj (HgS) vkSj xSysuk (PbS) dk HktZu djkus ij buls lacaf/kr /kkrq,¡ izkIr gksrh gSa ysfdu ftad CysaM (ZnS) ls 

lacafèkr èkkrq izkIr ugha gksrh gSA le>kb;sA 

Ans. Oxide of Pb and Hg are unstable while that of zinc is stable towards heat, therefore, oxides of mercury 
and lead are reduced by their respective sulphides to the corresponding metals but zinc oxide does not.  

mÙkj- rki ds izfr Pb vkSj Hg ds vkWDlkbM~l vLFkk;h gksrs gSa tc fd Zn dk LFkk;h gksrk gSA blfy, edZjh vkSj ySM ds 

vkWDlkbM Øe'k% vius lYQkbM ds }kjk vipf;r gksdj lacaf/kr /kkrq nsrs gSa ysfdu ftad dk vkWDlkbM ,slk ugha 

djrk gSA 
 

C-2. Magnesium oxide is often used as the lining in steel making furnace, Explain. 

 le>kb;s] D;ksa eSXuhf'k;e vkWDlkbM dks LVhy cukus okyh Hkêh esa vLrj ds :i esa iz;qDr fd;k tkrk gS \ 

Ans. MgO acts as a basic flux and removes certain acidic impurities present in steel in the form of slag. 

mÙkj- MgO {kkjh; xkyd ds leku dk;Z djrk gS] rFkk LVhy esa mifLFkr vEyh; v'kqf);ksaa dks /kkrqey ds :i esa i`Fkd~ 

djrk gSA 

  MgO + SiO2  MgSiO3   ;   3MgO + P2O5  Mg3(PO4)2  
 

C-3. In the extraction of tin from tin stone addition of excess lime stone should be avoided. Why ?  

 fVu LVksu ls fVu ds i`Fkd~dj.k esa ykbe LVksu dks vkf/kD; esa ugha fy;k tkrk gS] D;ksa \ 

Ans. It will combine with tin to form calcium stannate. 

mÙkj- ;g fVu ds lkFk fØ;k dj dSfY'k;e LVsusV cukrk gSA 
 

C-4. In the extraction of lead from galena lime stone is added, why ? 

 xSysuk ls ySM ds i`Fkd~dj.k esa ykbe LVksu D;ksa feyk;k tkrk gS \ 

Ans. CaO + SiO2  CaSiO3(slag) ;  PbO + SiO2  PbSiO3 

 CaO converts the PbSiO3 to PbO, PbSiO3 + CaO  PbO + CaSiO3, and also prevents the formation  
of PbSO4. 

mÙkj- CaO + SiO2  CaSiO3 (/kkrqey); PbO + SiO2  PbSiO3 

 CaO, PbSiO3 dks PbO esa ifjofrZr dj nsrk gS PbSiO3 + CaO  PbO + CaSiO3 vkSj PbSO4 ds cuus dks 

Hkh jksdrk gSA 
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C-5. Why excess of carbon is added in the zinc metallurgy ?  

 ftad /kkrqdeZ esa dkcZu dk vkf/kD; D;ksa feyk;k tkrk gS \ 

Ans. It reduces ZnO to Zn and also reduces CO2 to CO which is used as a fuel. 

 ;g ZnO dks Zn esa vipf;r dj nsrk gS vkSj CO2 dks CO esa vipf;r djrk gS ftls bZ/ku ds :i esa iz;qDr fd;k 

tkrk gSA  
 

C-6. In the extractive metallurgy of iron from haematite ore, lime stone is added during smelting. Explain 
why. 

 le>kb, D;ksa gsesVkbV v;Ld ls vk;ju ds /kkrqdeZ esa izxyu ds nkSjku] ykbe LVksu dks feyk;k tkrk gSA 

Ans. Remove the infusible impurities of silica as slag  

 CaCO3  CaO + CO2  ;  CaO + SiO2  CaSiO3 (slag) 
 formed CO2 reacts with carbon and form CO which works as reducing agent  

 CO2 + C  2CO  

mÙkj- flfydk dh vxyuh; v'kqf);ksa dks /kkrqey ds :i esa i`Fkd~ djus ds fy, 

 CaCO3  CaO + CO2  ;  CaO + SiO2  CaSiO3 (/kkrqey) 

 cuk gqvk CO2 dkcZu ds lkFk vfHkfØ;k djds CO cukrk gS tks vipk;d dk dke djrk gSA  

 CO2 + C  2CO  
 

C-7. State the role of silica in the metallurgy of copper. 

 dkWij ds /kkrqdeZ esa flfydk dh Hkwfedk D;k gS \ 

Ans. Silica removes iron oxide impurity remaining in the matte by forming silicate, FeSiO3.  

mÙkj- flfydk eSV esa 'ks"k cps vk;ju vkWDlkbM dh v'kqf) dks flfydsV FeSiO3 ds :i esa i`Fkd djrh gSA 

 

Section (D) : Electrochemical principles of metallurgy  

[k.M (D) : /kkrqdeZ dk oS|qr jlk;u fl)kUr  

D-1. Why air is continuously passed through the suspension of the concentrated ore of silver, the argentite 
during leaching with the aqueous solution of sodium cyanide ?  

 flYoj ds lkfUnzr v;Ld ds fuyEcu esa lksfM;e lk;ukbM ds tyh; foy;u }kjk fu{kkyu ds nkSjku ok;q dks 

yxkrkj D;ksa izokfgr fd;k tkrk gS \ 

Ans. Na2S is oxidised to Na2SO4 in the presence of air and thus equilibrium is shifted in the forward direction 
according to the following reactions. 

 Ag2S + 2NaCN  2AgCN + Na2S ; 4Na2S + 5O2 + 2H2O  2Na2SO4 + 4NaOH + 2S 

 Ag2S +4 NaCN  2Na [Ag(CN)2] + Na2S 

mÙkj- ok;q dh mifLFkfr esa Na2S, Na2SO4 esa vkWDlhd`r gks tkrk gSA vr% fuEu vfHkfØ;k ds vuqlkj lkE; vxzfn'kk esa 

LFkkukUrfjr gks tkrk gSaA 

 Ag2S + 2NaCN  2AgCN + Na2S ; 4Na2S + 5O2 + 2H2O  2Na2SO4 + 4NaOH + 2S 

 Ag2S +4 NaCN  2Na [Ag(CN)2] + Na2S 
 

D-2. Alkali metals and alkaline earth metals can only be extracted by electrolytic reduction of their fused 
salts, why ? 

 {kkj /kkrqvksa vkSj {kkjh; e`nk /kkrqvksa dk i`Fkd~dj.k muds xfyr yo.kksa ds fo|qr vi?kVuh; vip;u }kjk gh fd;k 

tkrk gS D;ksa \ 

Ans. As they have low ionisation energies and are more electropositive elements, they themselves act as 
strong reducing agent. 

mÙkj- budk vk;uu foHko fuEu gksrk gS vkSj ;s mPp fo|qr /kukRed rRo gksrs gSa ftlds QyLo:i ;g Lo;a izcy 

vipk;d vfHkdeZd dh Hkk¡fr dk;Z dj ldrs gaSA 
 

D-3. What is the role of cryolite in the metallurgy of aluminium? 

 ,syqfefu;e ds /kkrqdeZ esa Øk;ksykbV dh Hkwfedk D;k gS \ 

Ans. To lower the melting point and increase conductivity of the mixture. 

mÙkj- xyukad dks de djus rFkk feJ.k dh pkydrk dks c<+kus esa iz;qDr fd;k tkrk gSA  
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Section (E) : Purification or Refining of Impure Metals  

[k.M (E) : v'kq) /kkrq dk 'kqf)dj.k ;k ifj"dj.k 

E-1. Name the physical processes which are used for the purification of impure metals ? 

 v'kq) /kkrq ds 'kqf)dj.k ds fy;s mi;ksx es fy;s tkus okys HkkSfrd izØeksa ds uke fy[kksA 

Ans. (A) liquation process, (B) fractional distillation process, (C) zone refining method and (D) 
chromatographic methods. 

Ans. (A) nzohdj.k izØe (B) izHkkth vklou izØe] (C) e.My ifj"dj.k rFkk (D) ØksesVksxzkQh izØe 
 

E-2. Which impure metals are purified by Poling process ? 

 dkSulh v'kq) /kkrq dk 'kqf)dj.k iksfyax izØe )kjk gksrk gS \ 

Ans. This method is used for the purification of those impure metals which contain their own oxides as one of 
the impurities. This process is used for the purification of copper and tin. 

Ans. iksfyax izØe dk mi;ksx mu v'kq) /kkrqvksa ds 'kqf)dj.k esa gksrk gS ftlesa muds Loa; ds vkWDlkbM ,d v'kqf) ds 

:i es jgrs gSa bl izØe dk mi;ksx Cu rFkk Sn ¼fVu½ /kkrq ds 'kqf)dj.k eas gksrk gSA 
 

E-3. Give the name of the metals which are purified using vapour phase thermal decomposition method. 

 ml /kkrq dk uke fy[kks ftldk 'kqf)dj.k ok"i voLFkk Å"eh; fo?kVu fof/k )kjk gksrk gS \ 

Ans. Ni, Zr, Ti etc. 
 

PART - II : ONLY ONE OPTION CORRECT TYPE 

Hkkx - II : dsoy ,d lgh fodYi çdkj (ONLY ONE OPTION CORRECT TYPE) 
 

Section (A) : ORES & Method of Concentration 

[k.M (A) : v;Ld vkSj blds lkUnz.k dh fof/k;k¡ 

A-1. Calamine is an ore of :         

 dSykekbu v;Ld gS % 

 (A*) Zn   (B) Mg   (C) Ca   (D) Pb 
Sol. Calamine is ZnCO3. 

 ZnCO3.dSykekbu gS 
 

A-2. Which of the following is not the ore of aluminium ? 
 (A) Bauxite   (B) Corundum  (C*) Langbeinite  (D) Kaolinite  

 fuEu es ls dkSulk ,syqfefu;e dk v;Ld ugh gSA 

 (A) ckWDlkbV  (B) dksjUMe  (C*) ysUxcsukbV  (D) dS;ksfyukbV 

Sol. (A) AlOx(OH)3–2x [Where 0 < x < 1]  (B) Al2O3  
 (C) K2Mg2(SO4)3    (D) [Al2(OH)4Si2O5]  
 Therefore, (C) option is correct. 

gy- (A) AlOx(OH)3–2x [tgk¡ 0 < x < 1]   (B) Al2O3  

 (C) K2Mg2(SO4)3    (D) [Al2(OH)4Si2O5]  

 blfy;s mÙkj (C) lgh gSA 
 

A-3. Which of the following is not an ore ?       
 (A) Malachite   (B) Calamine   (C*) Salt cake  (D) Cerussite  

 fuEu esa ls dkSulk v;Ld ugha gSA  

 (A) eSykdkbV  (B) dSykekbu  (C*) yo.k dsd  (D) ls:lkbZV 

Sol.  Metal cannot be economically and conveniently extracted from salt cake (Na2SO4). 

  yo.k dsd (Na2SO4) ls /kkrq vkfFkZd :i ls rFkk vklkuh ls fu"d"kZ.k ugh fd;k tk ldrkA 
 

A-4. Which of the following set of metals mostly found as sulphide ores :  

 fuEu esa ls dkSulk /kkrqvksa dk leqPp; vf/kdrj lYQkbM v;Ld ds :i esa ik;k tkrk gSA 

 (A) Zn, Cu, Mg  (B*) Zn, Cu, Pb  (C) Fe, Al, Ti  (D) Cu, Ag, Au 
Sol. Zinc blende (ZnS) ; copper glance (Cu2S) ; Galena (PbS). 
 Therefore, (B) option is correct. 

 ftad CysaM (ZnS), dkWij XykUl (Cu2S), xSysuk (PbS) blfy;s fodYi (B) lgh gSA 
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A-5. The formula of carnallite is : 

 dkuZsykbV dk lw=k  gS % 

 (A) LiAl(Si2O5)2  (B*) KCl.MgCl2.6H2O (C) K2O.Al2O3.6SiO2 (D) KCl.MgCl2.2H2O 
Sol. Carnallite is the important ore of aluminium and it has chemical composition KCl.MgCl2.6H2O. 

gy- dkusZykbV ,syqfefu;e dk egRoiw.kZ v;Ld gS rFkk bldk jklk;fud la?kVu  KCl.MgCl2.6H2O gSA 
 

A-6. Magnetic separation process may be used for the concentration of :  
 (A) chalcopyrite  (B) bauxite  (C*) haematite  (D) calamine 

 pqEcdh; i`FkDdj.k fof/k esa lkUnz.k ds fy, iz;qDr gksrk gS % 

 (A) pkydksikbjkbV (B) ckWDlkbV  (C*) gsesVkbV  (D) dSykekbu 

Sol. It is used to separate haematite ore as it is attracted by electromagnet.  

 bldk mi;ksx gsesVkbV v;Ld ds i`FkDdj.k esa gksrk gSA ;g oS|qr pqEcd }kjk vkdZf"kZr gksrk gSA 
 

A-7. Which mineral has been named incorrectly ?  
 (A) Bauxite  :  Al2O3.2H2O  (B) Corundum  :  Al2O3 
 (C) Cryolite  :  3NaF .AlF3  (D*) Feldspar  : Be3Al2Si6O18   

 dkSuls [kfut dk uke lgh ugha gS \  

 (A) ckWDlkWbV :  Al2O3.2H2O  (B) dksjUMe :  Al2O3 

 (C) Øk;ksykbV :  3NaF .AlF3  (D*) QsYLikj :  Be3Al2Si6O18  

Sol. (D) Feldspar is   K2O.Al2O3.6SiO2. beryl is Be3Al2Si6O18 . 

 (D) QsYLikj  K2O.Al2O3.6SiO2 gSA csjk;y Be3Al2Si6O18 gSA 
 

A-8. Black tin is  
 (A) an alloy of Sn     (B) an allotrope of Sn 
 (C*) 60-70 percent SnO2   (D) 100 percent SnO2  

 dkyk fVu gS \ 

 (A) Sn dh feJ/kkrq    (B) Sn dk vij:i 

 (C*) SnO2dk 60-70%     (D) SnO2 dk 100% 

Sol. The purified ore, cassiterite containing 60-70% SnO2 is called as black tin. 

gy- 60-70% SnO2 ;qDr 'kq) v;Ld dSflVsjkbV dkyk fVu dgykrk gSaA 
 

A-9. NaCN is sometimes added in the froth flotation process as a depressant when ZnS and PbS minerals 
are expected because :          

 (A) Pb(CN)2 is precipitated while no effect on ZnS. 
 (B*) ZnS forms soluble complex Na2[Zn(CN)4] while PbS forms froth 
 (C) PbS forms soluble complex Na2[Pb(CN)4] while ZnS forms froth. 
 (D) NaCN is never added in froth floatation process. 

 >kx Iykou fof/k esa NaCN dks dHkh&dHkh voueudkjh ds :i esa Mkyk tkrk gS tc ZnS rFkk PbS  yo.k ik, tkrs 

gS D;ksafd& 

 (A) Pb(CN)2 vo{ksfir gks tkrk gS tc fd ZnS ij dksbZ izHkko ugha gksrk gSA  

 (B*) ZnS foys; ladqy Na2[Zn(CN)4] cukrk gS tcfd PbS >kx cukrk gSA  

 (C) PbS foys; ladqy Na2[Pb(CN)4] cukrk gS tcfd ZnS >kx cukrk gSA  

 (D) >kx Iykou fo/kh esa NaCN dks ugha feyk;k tkrk gSA  

Sol. ZnS + 4NaCN  Na2[Zn(CN)4] + Na2S 

 PbS + NaCN  No such complex formation.  

gy- ZnS + 4NaCN  Na2[Zn(CN)4] + Na2S 

 PbS + NaCN  dksbZ ladqy ugh cusxkA  
 

A-10. Which one of the following reactions represents a calcination reaction?   

 fuEu esa ls dkSulh vfHkfØ;k fuLrkiu dh vfHkfØ;k dks çnf'kZr djrh gS \ 

 (A) HgS + O2  Hg + SO2   (B) AgNO3 + NaCl  AgCl + NaNO3 

 (C*) CuCO3.Cu(OH)2  CuO + CO2 + H2O (D) Al2O3 + NaOH  NaAlO2 + H2O 
Sol. (C) Carbonate ores are calcined in absence of air to obtain the metal oxides. 

 (C) dkcksZusV v;Ld dks ok;q dh vuqifLFkfr esa /kkrq vkWDlkbM izkIr djus ds fy;s fuLrkfir fd;k tkrk gSA   
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Section (B) : Thermodynamic Principles of Metallurgy 

[k.M (B) : /kkrqdeZ dk Å"ekxfrdh fl)kUr 

B-1. Selection of temperature to carry out a reduction process depends so as to make :  

 (A*) G negative  (B) G positive   (C) H negative  (D) H positive  

 ,d vip;u fØ;k ds fy, rkieku dk p;u dhft, ftl ij ;g fØ;k fuHkZj djrh gSA  

 (A*) G _.kkRed (B) G /kukRed  (C) H _.kkRed  (D) H /kukRed 

Sol. For a reduction process the change in the free energy, G must be negative and to make G negative 

temperature should be high enough so that TS > H.    

gy- ,d vip;u çØe ds fy, eqDr ÅtkZ ifjorZu G _.kkRed gksuk pkfg, rFkk G dks _.kkRed cukus ds fy, 

rkieku i;kZIr mPp gksuk pkfg, ftlls  TS > H.    

 

B-2. Ellingham diagram represents :         

 (A*) change of G with temperature.  (B) change of H with temperature. 

 (C) change of G with pressure.   (D) change of (G – TS) with temperature. 

 ,fYxae vkjs[k n'kkZrk gS % 

 (A*) rki ds lkFk G dk ifjorZu   (B) rki ds lkFk H dk ifjorZu 

 (C) nkc ds lkFk G dk ifjorZu   (D) rki ds lkFk (G – TS) dk ifjorZu 

Sol. The free energy change that occurs when 1 mol of common reactant (in this case O2) is used may be 
plotted graphically against temperature for a number of reactions. This is called an Ellingham diagram. 

gy- eqDr ÅtkZ ifjorZu gksrk gS tc mHk;fu"B fØ;kdkjd (O2 dh fLFkfr esa) ds ,d eksy dks fofHkUu vfHkfØ;kvksa ds fy, 

rki ds fo:) xzkQ cukus ds fy, iz;qDr djrs gSaA ;g ,fyaxe vkjs[k dgykrk gSA 

 
B-3. Which of the following represents the thermite reaction? 

 fuEu esa ls rkih; vfHkfØ;k dks fdlls çnf'kZr fd;k tkrk gS \ 

 (A*) 3Mn3O4 + 8Al  9Mn + 4Al2O3  (B) MgCO3 + SiO2  MgSiO3 + CO2 

 (C) Cu2S + 2Cu2O  6Cu + SO2  (D) Fe2O3 + 3CO  2Fe + 3CO2 
Sol. Reduction of oxides of Mn, Cr etc., by electropositive aluminium metal is called as alumino thermite 

process. 

mÙkj- Mn, Cr vkfn ds vkWDlkbMksa dk oS|qr /kukRed ,syqfefu;e /kkrq )kjk vip;u ,yqfeuksa rkih; izØe dgykrk gSA 
 

Section (C) : Metallurgy of some  useful  metals 

[k.M (C) : dqN egRoiw.kZ /kkrqvksa dk /kkrqdeZ 

C-1. Self-reduction of Cu2S to Cu can be carried out in. 
 (A*) bessemer convertor    (B) blast furnace 
 (C) both (A) and (B)     (D) none of these   

 Cu2S dk Cu esa Lor% vip;u] ds fy;s iz;qDr gksrk gSA  

 (A*) cslsej ifjorZd (B) okR;k HkV~Vh  (C) (A) rFkk (B) nksuksa gh   (D) mijksDr esa ls dksbZ ugha  

Sol. Matte is obtained in blast furnace and that contains mostly Cu2S and FeS. It is transferred to bessemer 
converter where self reduction takes place according to the following reactions. 

  2Cu2S + 3O2  2Cu2O + 2SO2  ;  2Cu2O + Cu2S  6Cu + SO2. 

gy- esV okR;k HkV~Vh esa çkIr gksrk gS rFkk eq[;r% Cu2S rFkk FeS ;qDr gksrk gSaA bls cslsej ifjorZd esa LFkkukUrfjr 

djrs gSa tgk¡ fuEu vfHkfØ;k ds vuqlkj Lor% vip;u lEiUu gksrk gSA  

  2Cu2S + 3O2  2Cu2O + 2SO2  ;  2Cu2O + Cu2S  6Cu + SO2. 
 

C-2. Blister copper is :          
 (A) impure copper.    (B) obtained in self reduction process during bessemerisation. 
 (C*) both (A) and (B) are correct.  (D) none is correct.  

 QQksysnkj rkack gSA 

 (A) v'kq) dkWij     (B) cslsejhdj.k ds nkSjku Lor% vip;u fof/k esa izkIr gksrk gSA  

 (C*) (A) rFkk (B) nksuksa gh lgh gSA   (D) mijksDr esa ls dksbZ ughaA  

Sol. The solidified copper obtained after bessemerisation is impure and contains Fe, Ni, Zn, Ag, Au etc., as 
impurity. It has blistered like appearance due to the evolution of SO2 and so it is called blister copper.  
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gy- cslsesjhdj.k ds i'pkr~ çkIr n`<+ (solidified) dkWij v'kq) gksrk gS rFkk Fe, Ni, Zn, Ag, Au bR;kfn v'kqf);ksa ;qDr 

gksrk gSA  SO2 ds fu"dklu ds dkj.k bl ij QQksys ik;s tkrs gaS rFkk blfy, bls QQksysnkj rkck¡ dgrs gSaA 
 

C-3. Main source of lead is PbS. It is converted to Pb by :   

  (X) : PbS 
air


 2

C
2

PbO SO

|
Pb CO



 

  

  (Y) :  PbS 
air




2

PbO PbS

|
Pb SO



 

 

  (Z) :  PbS 
air


 2

CO
2

PbO SO

|
Pb CO



 

 

 Self - reduction process is : 
 (A) X    (B*)  Y    (C) Z   (D) none  

 ysM+ dk izeq[k òksr PbS gS bls fuEu izdkj ls Pb esa ifjofrZr fd;k tk ldrk gSA  

  (X) : PbS



ok;q

2

C
2

PbO SO

|
Pb CO



 

  

  (Y) :  PbS



ok;q

2

PbO PbS

|
Pb SO



 

 

  (Z) :  PbS



ok;q

2

CO
2

PbO SO

|
Pb CO



 

 

 Lor% vip;u fof/k gSA 

 (A) X    (B*)  Y    (C) Z  (D) dksbZ ughaA  

Sol. (Y) PbS reduces PbO to Pb ; it is called self reduction. 

 (Y) PbS , PbO dks Pb es vipf;r dj nsrk gSA ;g Lor% vip;u dgykrk gSA 
 

C-4. Identify the metal M whose extraction is based on the following reactions :   

  MS + 2O2  MSO4 

  2MS + 3O2  2MO + 2SO2 

  MS + 2MO  3M + SO2 

  MS + MSO4  2M + 2SO2 
 (A) magnesium  (B) aluminium  (C*) lead  (D) tin 

 /kkrq M dks igpkfu;s ftldk fu"d"kZ.k fuEu vfHkfØ;kvksa ij vk/kkfjr gS % 

  MS + 2O2  MSO4 

  2MS + 3O2  2MO + 2SO2 

  MS + 2MO  3M + SO2 

  MS + MSO4  2M + 2SO2 

 (A) eSXuhf'k;e   (B) ,syqfefu;e  (C*) ysM   (D) fVu 

Sol. As PbS on self reduction with PbO and PbSO4 gives metallic lead. 

 D;ksafd PbS, PbO rFkk PbSO4 ds lkFk Lor% vip;u ij /kkfRod ysM nsrk gSA 
 

C-5. Which of the following reactions represents the self-reduction process? 

 fuEu esa ls dkSulh vfHkfØ;k Lor% vip;u çØe dks çnf'kZr djrh gS % 

 (A) 2 2

2

HgS O HgO SO

HgO HgS Hg SO

  


  
   (B) 2 2 2 2

2 2 2

Cu S O Cu O SO

Cu S Cu O Cu SO

  


  
 

 (C) 2 2

2

PbS O PbO SO

PbO PbS Pb SO

  


  
   (D*) All of these (mijksDr lHkh) 

Sol. Sulphide ore of Hg, Cu, Pb are heated in air, a part of these is changed in to oxides or sulphate that 
then react with the remaining part of the sulphide ore to give its metal and SO2. This is called self 
reduction, auto reduction or air reduction method. 
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gy- Hg, Cu, Pb ds lYQkbM v;Ld dks tc ok;q esa xeZ djrs gaS rc budk ,d Hkkx vkWDlkbM ;k lYQsV esa ifjofrZr 

gks tkrk gS tks lYQkbM v;Ld ds 'ks"k Hkkx ds lkFk vfHkfØ;k dj /kkrq rFkk SO2 nsrs gSaA ;g Lor% vip;u] Lo 

vip;u ;k ok;q vip;u çØe dgykrk gSA 
 

Section (D) : Electrochemical Principles of Metallurgy 

[k.M (D) : /kkrqdeZ dk oS|qr jlk;u fl)kUr 

D-1. Magnesium is extracted from ore carnallite by :       
 (A) the self-reduction process 
 (B) the carbon-reduction process 
 (C*) the electrolytic process 
 (D) treating the ore with aqueous NaCN and then reducing the mixture 

 fuEu esa ls fdl izØe }kjk dkusZykbV v;Ld ls eSXuhf'k;e dk fu"d"kZ.k gksrk gS % 

 (A) Lor% vip;u çØe 

 (B) dkcZu&vip;u çØe 

 (C*) oS|qr&vi?kVuh çØe 

 (D) tyh; NaCN ds lkFk v;Ld dks mipkfjr djds rFkk fQj feJ.k dks vipf;r djA  

Sol. It is obtained by electrolytic reduction of molten anhydrous KCl.MgCl2 (other methods are not 
economical/ feasible for the extraction of Mg metal). 

gy- ;g xfyr futZyh; KCl.MgCl2  ds oS|qrvi?kVuh; vip;u }kjk çkIr gksrk gSaA (vU; çØe Mg /kkrq ds fu"d"kZ.k ds 

fy, mi;qDr ugha gSaA½ 
 

D-2. NaCl and CaCl2 are added to fused MgCl2 in the electrolysis of MgCl2 since :  
 (A*) melting point is decreased and conductivity is increased.  
 (B) melting point is increased and conductivity is decreased.  
 (C) melting point and conductivity both are decreased.  
 (D) melting point and conductivity both are increased.  

 MgCl2 ds fo|qr vi?kVu esa xfyr MgCl2 esa NaCl rFkk CaCl2 dks feyk;k tkrk gS D;ksafd % 

 (A*) xyukad ?kVrk gS rFkk pkydrk c<+rh gSA  (B) xyukad c<+rk gS rFkk pkydrk ?kVrh gSA  

 (C) xyukad rFkk pkydrk nksuksa gh ?kVrh gSA  (D) xyukad rFkk pkydrk nksuksa gh c<+rh gSA 

Sol. NaCl and CaCl2 both being ionic compounds ionise to give ions which lowers the melting point and  
increase the conductivity of the mixture. 

mÙkj- NaCl rFkk CaCl2 nksuksa vk;fud ;kSfxd gSa tks vk;fur gksdj vk;u nsrs gSaA tks xyukad dks ?kVkrs gSa rFkk feJ.k dh 

pkydrk dks c<+krs gSaA 

 

D-3. Which of the following metals cannot be extracted by the carbon reduction process ? 

 fuEu esa ls dkSulk /kkrq dkcZu vip;u çØe }kjk fu"df"kZr ugha fd;k tk ldrk gS \ 

 (A) Zn   (B) Fe   (C*) Al   (D) Sn 
Sol. Aluminium is extracted by electrolytic reduction of mixture of molten Al2O3 + Na3AlF6 + CaF2 . 
 Due to very high energy of dissociation of Al2O3 , the reduction at such high temperature will give 

carbide in place of metallic Al according to the following reaction. 2Al2O3 + 6C 


  Al4C3 + 3CO2 .  

gy- xfyr Al2O3 + Na3AlF6 + CaF2 ds feJ.k ds oS|qr&vi?kV~; vip;u ds )kjk ,syqfefu;e dk fu"d"kZ.k gksrk gS ,slk 

blfy;s gksrk gSA D;ksfd  Al2O3 dh fo;kstu dh ÅtkZ cgqr mPp gksrh gSA bl rjg ds mPp rki ij vip;u ls 

/kkfRod Al dh txg dkckZbM fuEu vfHkfØ;k ds vuqlkj izkIr gksrk gSA 2Al2O3 + 6C 


  Al4C3 + 3CO2.  

D-4. In electrolysis of Al2O3 by Hall-Heroult process :       
 (A) cryolite Na3[AlF6] lowers the melting point of Al2O3 and increases its electrical conductivity.  
 (B) Al is obtained at cathode and probably CO2 at anode  
 (C*) both (A) and (B) are correct    
 (D) none of the above is correct   

 gkWy&gsjkYV fof/k ds }kjk Al2O3 ds fo|qr vi?kVu esa % 

 (A) Øk;ksykbZV Na3[AlF6], Al2O3 ds xyukad dks de djrk gS rFkk bldh fo|qr pkydrk dks c<+krk gSA  

 (B) Al dSFkksM+ ij izkIr gksrk gS rFkk lEHkor;k CO2 ,suksM ij izkIr gksrh gSA  

 (C*) (A) rFkk (B) nksuksa gh lgh gSA  
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 (D) mijksDr esa ls dksbZ ughaA 

Sol. Na3[AlF6]  3NaF + AlF3  

 NaF and AlF3 both are ionic compounds and so ionise to give ions. This increases the electrical 
conductivity and lowers the melting point of Al2O3. 

 At cathode : Al3+ (melt) + 3e–  Al. 

 At anode :    C(s) + O2– (melt)  CO (g) + 2e– ; C(s) + 2O2– (melt)  CO2 (g) + 4e–. 

gy- Na3[AlF6]  3NaF + AlF3  

 NaF, AlF3 nksuksa vk;fud ;kSfxd gS tks vk;fur gksdj vk;u nsrs gSA blfy;s fo|qr pkydrk c<+krs gSA rFkk  Al2O3 

ds xyukad dks de djrs gSA  

 dSFkksM : Al3+(xfyr) + 3e–  Al. 

 ,uksM %  C(s) + O2–(xfyr)  CO(g) + 2e– ; C(s) + 2O2–(xfyr)  CO2(g) + 4e–. 
 

D-5. During the electrolytic reduction of aluminium, the carbon anodes are replaced from time to time 
because: 

 (A) the carbon anodes get decayed   
 (B) the carbon prevents atmospheric oxygen from coming in contact with aluminium 
 (C*) oxygen liberated at the carbon anodes reacts with anodes to form CO and CO2 
 (D) carbon converts Al2O3 to Al 

 ,syqfefu;e ds oS|qrvi?kVuh; mRiknu ds nkSjku ] dkcZu ,uksM dks le; le; ij cnyk tkrk gS ] D;ksafd  

 (A) dkcZu&,uksM dk {kj.k gksrk gSA 

 (B) dkcZu] ok;qe.Myh; vkWDlhtu dks ,syqfefu;e ds lEidZ esa vkus ls jksdrk gS 

 (C*) dkcZu] ,uksM ij eqDr vkWDlhtu ,uksM ds lkFk fØ;k dj  CO rFkk CO2 cukrh gSA 

 (D) dkcZu] Al2O3  dks Al es cnyrk gSA 

Sol. Cathode : Al3+ (melt) + 3e–  Al  

 Anode : C + O2– (melt)  CO + 2e–  ;  C + 2O2–(melt)  CO2 + 4e–  

gy- dSFkksM :  Al3+ ¼xfyr½ + 3e–  Al  

 ,uksM+ : C + O2– ¼xfyr½ CO + 2e– ;  C + 2O2–¼xfyr½  CO2 + 4e–  

 

Section (E) : Purification or Refining of Impure Metals  

[k.M (E) : v'kq) /kkrq dk 'kf)dj.k ;k ifj"dj.k 

E-1. Poling process :  
 (A) reduces SnO2 to Sn    (B) oxidises impurities like iron and removes as scum  
 (C) uses green poles    (D*) all of the above are correct  

 iksfyax fof/k esa % 

 (A) SnO2, Sn esa vipf;r gksrk gSA  

 (B) vk;ju dh v'kqf) vkWDlhdr̀ gksdj Lde ¼dhpM+½ ds :i esa i`Fkd~ gksrh gSA 

 (C) gjs yB~Bksa dks iz;qDr fd;k tkrk gSA 

 (D*) mijksDr lHkh lgh gSA 

Sol. This method is used for the purification of those impure metals which contain the impurities of their own 
impurities for example CuO in Cu and SnO in Sn. 

 iksfyax izØe dk mi;ksx ,slh /kkrqvksa dks 'kq) djus esa gksrk gSA ftuesa mlh /kkrq ds vkWDlkbM v'kqf) ds :i esa jgrs 

gSA tSls Cu esa CuO dh v'kqf) rFkk SnO esa Sn dh v'kqf)A  
 

E-2. Aluminium metal is purified by :        
 (A*) Hoop's process    (B) Hall-Heroult process 
 (C) Serpeck's process    (D) Baeyer's process  

 ,syqfefu;e /kkrq dk 'kqf)dj.k fdlds )kjk gksrk gSA 

 (A*) gqilZ izØe  (B) gkWy gSjkYV fof/k (C) lisZd fof/k  (D) cs;j izØe  

Sol. The Hoop's process is a process for the electrolytic refining of aluminium. Impure Al forms the anode 
and pure Al forms the cathode of the Hoop's cell which contains three liquid layers. The bottom layer is 
molten impure Al, the middle is a fused salt layer containing sodium fluoride, aluminum fluoride and 
barium fluoride, and the top layer is pure Al. At the anode (bottom layer), Al passes with solution as 
aluminium ion (Al3+), and at the cathode (top layer), these ions are reduced to the pure metal. In 
operation, molten metal is added to the bottom of the cell and pure aluminium is drawn off the top.  
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 At anode : Al  Al3+ + 3e–    

 At cathode : Al3+ + 3e– Al.  

gy- gqilZ çØe] ,syqfefu;e dk oS|qrvi?kVuh; 'kks/ku çØe gSA gqilZ lsy dk ,uksM v'kq)  Al dk rFkk dSFkksM 'kq) Al dk 

cuk gksrk gSa rFkk rhu nzoh; ijr ;qDr gksrk gSA fupyh ijr xfyr v'kq) Al dh] e/; ijr lksfM;e ¶yksjkbM] 

,syqfefu;e ¶yksjkbM rFkk csfj;e ¶yksjkbM ;qDr xfyr yo.kh; ijr rFkk Åijh ijr 'kq) Al dh gksrh gSA ,uksM ij 

¼uhpyh ijr½ foy;u ds lkFk Al çokfgr djrs gSa rFkk dSFkksM ij ¼Åijh ijr½ ;g vk;u 'kq) /kkrq esa vipf;r gks 

tkrs gSaA çØe esa] xfyr èkkrq lsy ds ry esa feykrs gSa rFkk 'kq) ,syqfefu;e Åij ls fudky ysrs gSaA  

 ,uksM ij : Al  Al3+ + 3e–    

 dSFkksM ij : Al3+ + 3e– Al. 
 

E-3. High purity copper metal is obtained by :       
 (A) carbon reduction    (B) hydrogen reduction 
 (C*) electrolytic reduction   (D) thermite reduction 

 mPp 'kq)rk okyh rk¡ck /kkrq fdlds }kjk izkIr gksrh gSA 

 (A) dkcZu vip;u    (B) gkbMªkstu vip;u 

 (C*) oS|qr&vi?kV~; vip;u   (D) rkih; vip;u 

Sol. Cathode (reduction), Cu2+ (aq) + 2e–  Cu(s). 

gy- dSFkksM (vip;u), Cu2+ (aq) + 2e–  Cu(s). 
 

E-4. In the electrolytic refining of lead, Sb, Cu, Ag and Au are found : 
 (A) on anode     (B) in electrolyte solution 
 (C*) in anode mud    (D) in cathode mud 

 ysM ds oS|qr&vi?kVuh ifj'kks/ku es Sb, Cu, Ag rFkk Au ik;s tkrs gaSA 

 (A) ,suksM ij     (B) oS|qr&vi?kVuh foy;u esa 

 (C*) ,uksM eM ij    (D) dSFkksM eM ij 

Sol. Anode mud obtained in electrolytic refining of lead contains, Sb, Cu, Ag and Au. 
 Therefore, (C) option is correct. 

 ySM ds oS|qr&vi?kVuh ifj'kks/ku es ,uksM eM ij Sb, Cu, Ag rFkk Au izkIr gksrk gSA blfy;s (C) mRrj lgh gSA 
 

E-5. The anode mud in the electrolytic refining of silver contains :    
 (A) Zn, Cu, Ag, Au (B) Zn, Ag, Au  (C) Cu, Ag, Au  (D*) Au only 

 flYoj ds oS|qr&vi?kVuh ifj'kks/ku esa ,uksM eM j[krk gSA 

 (A) Zn, Cu, Ag, Au (B) Zn, Ag, Au  (C) Cu, Ag, Au  (D*) dsoy Au 

Sol. Anode mud contains the impurity of Au only.  

gy- ,uksM eM ek=k Au dh v'kqf) j[krk gSA 
 

E-6. Silver can be separated from lead by : 
 (A) fractional crystallisation   (B) liquation 
 (C) cupellation     (D*) addition of zinc (Parke's method) 

 ysM ls flYoj dks fdlds }kjk i`Fkd djrs gSA 

 (A) izHkkth fØLVyhdj.k    (B) nzkoxyu (nzohdj.k) 

 (C) [kiZj.k     (D*) ftad feykus ij ¼ikdZ fof/k ls½  

Sol. Molten silver preferentially dissolves in molten zinc forming silver-zinc alloy - Which is lighter and has 
higher melting point. Therefore, (D) option is correct. 

 xfyr flYoj xfyr ftad esa iw.kZr% foys; gksdj flYoj ftad v;Ld cukrk gS tks gYdh gksrh gSA rFkk ftldk 

xyukad mPp gksrk gSA blfy;s (D) dFku lgh gSA 
 

E-7. The method of zone refining of metals is based on the principle of : 
 (A) greater mobility of the pure metal than that of impurity 
 (B) higher melting point of the impurity than that of the pure metal  
 (C) greater noble character of the solid metal than that of the impurity  
 (D*) greater solubility of the impurity in the molten state than in the solid 

 /kkrq ds e.My ifj"dj.k dh fof/k fdl fl}kUr ij vk/kkfjr gSA 

 (A) v'kqf);ksa dh rqyuk es 'kq) /kkrq dh xfr'khyrk T;knk gksrh gSA 
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 (B) 'kq) /kkrq dh rqyuk esa v'kqf);ksa dk xyukad mPp gksrk gSA 

 (C) v'kqf);ksa dh rqyuk esa Bksl /kkrq ds mRd`"V xq.k T;knk gksrs gSA 

 (D*) Bksl voLFkk dh rqyuk esa xfyr voLFkk esa v'kqf);ksa dh foys;rk T;knk gksrh gSA 

Sol. Zone refining method is based on the principle that an impure molten metal on gradual cooling will 
deposit crystals of the pure metal, while the impurities will be left in the remaining part of the molten 
metal.  

gy- e.My ifj"dj.k fofèk bl fl)kUr ij vk/kkfjr gS fd v'kq) xfyr èkkrq dks /khjs&/khjs B.Mk djus ij 'k q) /kkrq ds 

fØLVy tek gks tkrs gS tcfd v'kqf);k¡ xfyr /kkrq ds cps Hkkx esa 'ks"k gj tkrh gSA 
 

E-8. Which does not represent correct method ?       

 (A) TiCl2 + 2Mg  Ti + 2MgCl2   : Kroll 

 (B) Ni(CO)4  Ni + 4CO  : Mond 

 (C*) Ag2CO3  2Ag + CO2 + 
1

2
O2  : Van Arkel 

 (D) ZrI4  Zr + 2I2   : Van Arkel 

 dkSulk lgh fof/k dks iznf'kZr ugha djrk gS \ 

 (A) TiCl2 + 2Mg  Ti + 2MgCl2 : Økssy 

 (B) Ni(CO)4  Ni + 4CO  : ekWUM 

 (C*) Ag2CO3  2Ag + CO2 + 
1

2
O2  : oku vkjdSy 

 (D) ZrI4  Zr + 2I2   : oku vkjdSy 

Sol. It is not called van Arkel method. Van Arkel method is used for the purification of Zr and Ti. Reaction 
(C) is simple thermal decomposition of Ag2CO3. 

gy. ;g oku vkdZy fof/k ugh dgyk;sxhA oku vkdZy fof/k dk mi;ksx Zr rFkk Ti ds 'kqf)dj.k ds fy;s gksrk gSA 

vfHkfØ;k (C) Ag2CO3 dk lk/kkj.k rkih; fo?kVu gSA 
 

PART - III : MATCH THE COLUMN 

Hkkx - III : dkWye dks lqesfyr dhft, (MATCH THE COLUMN) 
 

1. Match the reactions listed in column (I) with processes listed in column (II).  [16JC120360] 

 Column–I  Column–II 

 (reactions)  (processes) 

(A) 4 Au + 8 NaCN + 2 H2O + O2 (air)  4 Na[Au(CN)2] + 4 NaOH (p) Leaching 

(B) CuFeS2 + 2 H2SO4  CuSO4 + FeSO4 + 2H2S (q) Smelting 

(C) CaO + SiO2 


  CaSiO3 (r) Hydrometallurgy 

(D) MgCl2.6H2O 
dry HCl(g)


  MgCl2 + 6H2O (s) Calcination 

 LrEHk-I esa fn;s x;s vfHkfØ;k dk LrEHk-II esa fn xbZ izfØ;k ls feyku dhft,A 

 LrEHk–I  LrEHk–II 

 (vfHkfØ;k)  (izfØ;k) 

(A) 4 Au + 8 NaCN + 2 H2O + O2 (ok;q)  4 Na[Au(CN)2] + 4 NaOH (p) fu{kkyu 

(B) CuFeS2 + 2 H2SO4  CuSO4 + FeSO4 + 2 H2S (q) izxyu 

(C) CaO + SiO2 


  CaSiO3 (r) gkbMªks/kkrqdeZ 

(D) MgCl2.6 H2O 
HCl(g)



'kq"d

 MgCl2 + 6 H2O (s) fuLrkiu 

Ans. (A  p, r) ; (B  p, r) ; (C  q) ; (D  s) 
Sol. (A) Extraction of gold is a hydrometallurgical process in which gold ore is leached with NaCN solution 

and then precipitated by zinc scrap. 
 (B) Extraction of copper is a hydrometallurgical process in which copper ore is leached with H2SO4 

solution and then precipitated by iron scrap. 
 (C) Slag formation process is smelting. 
 (D) Drying of hydrated MgCl2 in presence of dry HCl gas is a calcination process. 
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gy- (A) xksYM dk fu"d"kZ.k ,d tyh; /kkrqdeZ çØe gS ftlesa xksYM v;Ld dks NaCN foy;u ds lkFk fu{kkyu 

(leached) rFkk ftad Nhyu ¼VqdMksa½ }kjk vo{ksfir djrs gSaA 

 (B) dkWij dk fu"d"kZ.k ,d tyh; /kkrqdeZ çØe gS ftlesa dkWij v;Ld dks H2SO4 foy;u ds lkFk fu{kkyu rFkk 

vk;ju dh Nhyu }kjk vo{ksfir djrs gSaA 

 (C) /kkrqey fuekZ.k çØe çxyu çØe gSA 

 (D) 'kq"d HCl xSl dh mifLFkfr esa ty;ksftr MgCl2 dk 'kq"d gksuk fuLrkiu çØe gSA 
 

2. Column-I and Column-II contains four entries each. Entries of Column-I are to be matched with some 
entries of Column-II. One or more than one entries of Column-I may have the matching with the same 
entries of Column-II.         

 Column–I  Column–II 

 (Reaction)  (Process) 

(A) FeO + SiO2  FeSiO3 (p) Calcination  

(B) 3Mn3O4 + 8Al  4Al2O3 + 9Mn (q) Displacement method 

(C) Cu2S + 2Cu2O 
  6 Cu + SO2 (r) Smelting  

(D) 2Al(OH)3 


  Al2O3 + 3H2O (s) Thermite process 

(E) 2Na[Ag(CN)2] + Zn  Na2 [Zn(CN)4] + 2Ag (t) Bessemerisation  

 LrEHk-I o LrEHk-II izR;sd esa pkj izfof"V;kW gSA LrEHk-I dh izfof"V;ksa dks LrEHk-II dh dqN izfof"V;ks ds lkFk lqesfyr 

fd;k tkrk gSA LrEHk-I dh ,d vFkok ,d ls vf/kd izfof"V;kW LrEHk-II dh leku izf"V;ks ds lkFk lqesfyr dh tkrh 

gSA

 LrEHk–I  LrEHk–II 

 (vfHkfØ;k)  (izfØ;k) 

(A) FeO + SiO2  FeSiO3 (p) fuLrkiu 

(B) 3Mn3O4 + 8Al  4Al2O3 + 9Mn (q) foLFkkiu izfØ;k 

(C) Cu2S + 2Cu2O 


  6 Cu + SO2 (r) izxyu 

(D) 2Al(OH)3 


  Al2O3 + 3H2O (s) rkih; fof/k  

(E) 2Na[Ag(CN)2] + Zn  Na2 [Zn(CN)4] + 2Ag (t) cslsejhdj.k 

Ans. (A  r, t) ;  (B  q, s) ;  (C  t) ; (D  p) ; (E  q). 

Sol. (A) FeO + SiO2  FeSiO3(slag); this reaction occurs in extraction of copper from copper pyrites in 
smelting as well as in bessemerisation processes.  

 (B) Reduction of oxides of Mn, Cr with electropositive metal aluminium is called thermite process. 
 (C) Self reduction generally occurs in bessemer converter in extraction of copper from copper pyrites. 
 (D) Conversion of Al(OH)3 into Al2O3 by heating in absence of air represents the calcination. 
 (E) Displacement of silver from its salt solution by more electropositive zinc.  

gy (A) FeO + SiO2  FeSiO3(xkyd); ;g vfHkfØ;k dkWij ikbjkbV ds izxyu ls dkWij ds fu"d"kZ.k] lkFk gh 

cslsejhdj.k izØe esa Hkh gksrh gSA 

 (B) fo|qr/kukRed /kkrq Al ds }kjk Mn ,oa Cr ds vkWDlkbMksa ds vip;u dks FkekZbV çØe dgrs gSaA 

 (C) dkWij ikbjkbV ls dkWij ds fu"d"kZ.k esa Lo;a vip;u lk/kkj.kr% cslsej ifjorZd esa gksrk gSA 

 (D) gok dh vuqifLFkfr esa Al(OH)3 dks xeZ djds Al2O3 esa ifjorZu fuLrkiu dks n'kkZrk gSA 

 (E) flYoj yo.k foy;u ls flYoj dk foLFkkiu vf/kd fo|qr /kukRed Zn dss }kjk gksrk gSA 

 
3. Match the purification processes given in Column-I with the metal(s) given in Column-II.  

 Column-I  Column-II 

(A) Poling (p) Titanium 

(B) Cupellation (q) Copper 

(C) Liquation  (r) Silver 

(D) Van Arkel method (s) Tin 

 LrEHk-I esa fn;s x;s 'kqf)dj.k çØe dk LrEHk-II esa fn xbZ /kkrq ls feyku dhft,A 

 LrEHk-I   LrEHk-II 

(A) iksfyax (p) VkbVsfu;e 
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(B) [kiZj.k (q) dkWij 

(C) nzohdj.k (r) flYoj 

(D) oku vkjdsy fof/k (s) fVu 

Ans. (A  q,s) ; (B  r) ; (C  s) ; (D  p)
Sol. (A) Poling : Impure molten metal is stirred with green wood poles. The reducing gases liberated reduce 

the oxide of the metal to free metal. This method is used for the purification of those metals which 
contain the impurities of their own oxides. For example CuO in Cu and SnO2 in tin. 

 (B) Cupellation : It is used when impurities are of other metals and is mainly used for the removal of 
lead from silver. 

 (C) Liquation : This process is used for the purification of the metal, which it self is readily fusible but 
the impurity present in it are not i.e. impurities are non-fusible. This process is used for purification of 
Sn and Zn.  

 (D) Van Arkel method : (vapour phase refining) Metals like titanium, zirconium, thorium and uranium 
are purified by this method. 

gy- (A) n.M foyksMu ¼iksfyax½ : v'kq) xfyr /kkrq dks gjh ydM+h dh NM+ ls foyksfMr (stirred) fd;k tkrk gSA eqDr 

vipf;r xSls /kkrq ds vkWDlkbM dks eqDr /kkrq esa vipf;r dj nsrh gSA bl fof/k dk ç;ksx mu /kkrqvksa ds 'kqf)dj.k 

ds fy, gksrk gS tks Loa; ds vkWDlkbM dh v'kqf) j[krs gSaA 

 (B) [kiZj.k : bl fof/k dk ç;ksx djrs gS tc v'kqf);k¡ vU; /kkrqvksa dh gks rFkk eq[; :i ls bl fof/k dk ç;ksx 

flYoj esa mifLFkr ySM dh v'kqf) dks nwj djus esa fd;k tkrk gSaA 

 (C) nzohdj.k : ;g çØe /kkrq ds 'kqf)dj.k ds fy, ç;qDr gksrk gS ftlesa ;g Loa; 'kh?kzrk ls xy tkrk gS fdUrq 

blesa mifLFkr v'kqf) ugha xyrh gS vFkkZr~ v'kqf);k¡ vxyuh; gSaA ;g çØe Sn rFkk Zn ds 'kqf)dj.k ds fy, ç;qDr 

gksrk gSaA  

 (D) oku vkjdsy fof/k : (ok"i çkoLFkk 'kks/ku) /kkrq tSls VkbVsfu;e] t+dkZsfu;e] Fkksfj;e rFkk ;wjsfu;e bl fof/k ds 

}kjk 'kq) gksrh gSaA 

 

4. Match the ores given in column-I with type(s) of processes given in column-II.  

 Column–I  Column–II 

(A) Haematite (p) Slag formation during roasting/smelting and bessemerisation. 

(B) Copper pyrites (q) Reduction by carbon monoxide/carbon at different temperatures. 

(C) Carnallite (r) Electrolytic reduction. 

(D) Bauxite (s) Calcination. 

 LrEHk–I esa fn;s x;s v;Ldksa dk LrEHk–II esa fn;s x;s izØeksa ls lqesfyr dhft,A 

 LrEHk–I  LrEHk–II 

(A) gsesVkbZV (p) HktZu] çxyu rFkk cslsejhdj.k ds nkSjku /kkrqey dk fuekZ.kA 

(B) dkWij ikbjkbVl (q) fofHkUu rkieku ij dkcZu eksuksvkWDlkbM ¼eq[;r%½ rFkk dkcZu ds }kjk vip;u  

(C) dkusZykbV (r) oS|qr vi?kVuh; vip;u 

(D) ckDlkWbV (s) fuLrkiu 

Ans. (A  p, q, s) ; (B  p) ; (C  r, s) ; (D  r, s) 
Sol. (A) Haematite is Fe2O3. To remove the impurity of FeCO3, the ore is heated in absence of air 

(calcination). 
 At 500 – 800 K (lower temperature range in the blast furnace)  

 3 Fe2O3 + CO  2 Fe3O4 + CO2; Fe3O4 + CO  3Fe + 4 CO2; Fe2O3 + CO  2FeO + CO2 
 

 At 900 – 1500 K (higher temperature range in the blast furnance): 

 C + CO2  2 CO;  FeO + CO  Fe + CO2 

 (B) Copper pyrites is CuFeS2. During smelting /roasting (now a day) and bessemerisation the impurity 
of iron sulphide is removed as fusible slag, FeSiO3.  

 2CuFeS2 + 4O2 
Roasting

  Cu2S + 2FeO + SO2   

 2FeS + 3O2  2FeO + 2SO2; FeO + SiO2  FeSiO3 (slag) 

 (C) Carnallite (KCl.MgCl2.MgCl2.6H2O) 
(calcination)

Dry HCl(g)


  MgCl2 + 6H2O   

 Mg extraction is done by electrolytic reduction of molten mixture of anhydrous MgCl2 + NaCl + CaCl2. 
 (D) Bauxite is Al2O3;  
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 2Al(OH)3 
1275 K

Calcination
  Al2O3 + 3H2O; Extraction of Al from purified Al2O3 is done by electrolytic reduction 

of molten alumina dissolved in cryolite or fluorspar.  

gy % (A) gsesVkbV Fe2O3 gSA ok;q dh vuqifLFkfr esa v;Ld dks xeZ djus ¼fuLrkiu izØe }kjk½ ij FeCO3 v'kqf) nwj gks 

tkrh gS dks vkWDlhd`r dj nsrk gSA 

 500 – 800 K ij (okR;k HkV~Vh esa fuEu rkieku ijkl)  

 3 Fe2O3 + CO  2 Fe3O4 + CO2  ; Fe3O4 + CO  3Fe + 4 CO2  ; Fe2O3 + CO  2FeO + CO2 
 

 900 – 1500 K ij (okR;k HkV~Vh esa mPp rkieku ijkl) 

 C + CO2  2 CO ;  FeO + CO  Fe + CO2 

 (B) dkWij ik;jkbV CuFeS2 gSA izxyu @ HktZu rFkk cslsejhdj.k ds nkSjku vk;ju lYQkbM dh v'kqf) xyuh; 

/kkrqey FeSiO3 ds :i esa nwj dh tkrh gSA 

 2CuFeS2 + 4O2 
HktZu

 Cu2S + 2FeO + SO2   

 2FeS + 3O2  2FeO + 2SO2 ; FeO + SiO2  FeSiO3 (slag) 

 (C) dkusZykbV (KCl.MgCl2.MgCl2.6H2O) ( )

HCl (g)




dsYlhdj.k

'kq"d
 MgCl2 + 6H2O   

 futZyh; MgCl2 + NaCl + CaCl2 ds xfyr feJ.k ds oS|qr vi?kV~uh; vip;u }kjk Mg dk fu"d"kZ.k fd;k tkrk 

gSA 

 (D) ckWDlkbV Al2O3 gSA 

 2Al(OH)3 
1275 K


fuLrkiu

 Al2O3 + 3H2O; Al dk fu"d"kZ.k xfyr ,yqfeuk ds oS|qr vi?kVuh; vip;u }kjk 'kq) Al2O3 

ls djrs gSA blesa Øk;ksykbV ;k ¶yksjLikj ?kksyrs gSA  

 

 


 Marked questions are recommended for Revision. 

 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA 

PART - I : ONLY ONE OPTION CORRECT TYPE  

Hkkx - I : dsoy ,d lgh fodYi çdkj (ONLY ONE OPTION CORRECT TYPE) 

 

Section (A) : ORES & Method of concentration 

[k.M (A) : v;Ld vkSj blds lkUnz.k dh fof/k;k¡ 

1. Match Column-I with Column-II and select the correct answer using the codes given below : 

 Column-I  Column-II 
 (Metals)  (Ores) 

(A) Tin (p) Calamine 

(B) Zinc (q) Cassiterite 

(C) Iron (r) Cerrusite 

(D) Lead (s) Siderite 

 LrEHk-I dk LrEHk-II ds lkFk lqesfyr dhft;s rFkk fn;s x;s dksM ds vuqlkj lgh mÙkj nhft;sA 

 LrEHk-I  LrEHk-II 

 (/kkrq)  (v;Ld) 

(A) fVu (p) dSykekbu 

(B) ftad (q) dSlhVsjkbV 

(C) vk;ju (r) ls:lkbV 

(D) ysM (s) flMsjkbV 

 Codes ¼dksM½ :  

  (A) (B) (C) (D)   (A) (B) (C) (D) 
 (A)  p  q  r  s  (B*)  q  p  s  r 
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 (C)  s  r  q  p  (D)  q  p  r  s 
Sol. (A) Tin-cassiterite (SnO2)   (B) Zinc - calamine  (ZnCO3) 
 (C) Iron - siderite (FeCO3)   (D) Lead - Cerrusite (PbCO3) 
 Therefore, (B) option is correct. 

gy- (A) fVu&dSlhVsjkbV (SnO2)   (B) ftad&dSykekbu (ZnCO3) 

 (C) vk;ju&flMsjkbV (FeCO3)   (D) ysM&ls:lkbV (PbCO3) 

 blfy;s (B) lgh fodYi gSA 
 

2. Which is not correct statement ?        
 (A) Cassiterite, chromite and haematite may be concentrated by hydraulic washing (Tabling). 
 (B) Pure Al2O3 is obtained from the bauxite ore by leaching in the Bayer's process. 
 (C*) Sulphide ore is concentrated by calcination method.     
 (D) Roasting can convert sulphide into oxide or sulphate and part of sulphide may also act as a 

reducing agent.  

 dkSulk lgh dFku ugha gSA  

 (A) dSlhVsjkbV] ØksekbZV rFkk gSesVkbZV dk lkUnz.k gkbMªksfyd okaf'kx ¼Vscyhax½ }kjk fd;k tk ldrk gSA 

 (B) ckDlkWbV v;Ld ls 'kq) Al2O3 cs;j izØe esa fu{kkyu ds }kjk izkIr gksrk gSA  

 (C*) fuLrkiu fof/k }kjk lYQkbM v;Ld dk lkUnz.k fd;k tkrk gSA 

 (D) HktZu esa lYQkbM dks vkWDlkbM ;k lYQsV esa ifjofrZr fd;k tk ldrk gS rFkk lYQkbM ds Hkkx vipk;d 

vfHkdeZd dh rjg O;ogkj iznf'kZr dj ldrs gSaA 

Sol. Sulphide ore is roasted in presence of excess of air or O2 below its melting point to convert into the 
oxide and to remove the impurities of S, P, Sb etc., as their volatile oxides. In some cases roasting of 
certain sulphide ores provide directly the metals.  

 lYQkbM v;Ld dks ok;q ;k vkWDlhtu dh vf/kdrk esa HkftZr djrs gSa rFkk blds xyukad ds uhps vkWDlkbM esa 

cnyrs gSa ,oa S, P, Sb vkfn dh v'kqf);ka ok"i'khy vkWDlkbM ds :i esa gVkrs gSaA dqN ifjfLFkfr;ksa esa fuf'pr 

lYQkbM v;Ld dk HktZu djkus ij ;s lh/ks gh /kkrq esa cny tkrh gSA 
 

3. Bauxite is leached with : 

 ckWDlkbV fu{kkfyr fd;k tkrk gSA 

 (A) KCl   (B) NaCN  (C*) NaOH  (D) Na2SO4 

Sol. Al2O3 (bauxite) + 2NaOH (aq) + H2O(l) 
leaching

  2Na[Al(OH)4] (aq). 

 Al2O3 (ckDlkbV) + 2NaOH (aq) + H2O(l) 
fu{kkyu

 2Na[Al(OH)4] (aq). 
 

4. Froth floatation process for the concentration of sulphide ores is an illustration of the practical 
application of:          

 (A*) adsorption  (B) absorption  (C) sedimentation (D) coagulation 

 lYQkbM v;Ld ds lkUnz.k dk >kx Iyou çØe fuEu esa ls fdlds izk;ksfxd vuqiz;ksx dk ,d mnkgj.k gS \  

 (A*) vf/k'kks"k.k (adsorption)   (B) vo'kks"k.k (absorption) 

 (C) volknu (sedimentation)   (D) LdUnu (coagulation) 

Sol. The process is truly adsorption as gangue particles are wetted with water and sulphide ore particles are 
wetted with pine oil. 

gy- çØe okLrfod vf/k'kks"k.k çØe gS blesa viv;Ldd.kksa dks ty ds lkFk rFkk lYQkbM v;Ld d.kksa dks phM+ ds rsy 

ds lkFk xhyk fd;k tkrk gSaA 
 

5. Which one of the following is not a method of concentration of ore ? 
 (A) electromagnetic separation   (B*) smelting 
 (C) gravity separation    (D) froth floatation process 

 v;Ldksa ds lkUnz.k dh buesa ls dkSulh fof/k ugh gSA 

 (A) oS|qr pqEcdh; i`Fddj.k    (B*) izxyu 

 (C) xq:Roh; i`Fddj.k    (D) >kx Iykou fof/k  

Sol. In smelting the concentrated oxide ores like haematite, tin stone even after concentration, is heated 
with flux to remove the acidic or basic impurities forming the slag. All other processes are used for 
removing the earthy/silicious impurities. 
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gy- çxyu çØe esa lkfUnzr vkWDlkbM v;Ld tSls gsesVkbV] fVuLVksu dks lkUnz.k ds i'pkr~ vEyh; ;k {kkjh; v'kqf};ksa 

dks gVkus ds fy, xkyd ds lkFk xeZ djrs gSa rks /kkrqey curk gSA vU; lHkh çØe iFkjhyh(earthy)@flfydk ls 

lEcfU/kr  (silicious)  v'kqf};ksa dks gVkus ds fy, ç;qDr gksrs gSaA 
 

6. The metal which mainly occurs as oxide ore in nature is :     
 (A) gold   (B) lead   (C*) aluminium  (D) magnesium 

 fuEu esa ls dkSulh /kkrq çd`fr esa eq[; :i ls vkWDlkbM v;Ld ds :i esa ik;h tkrh gSA  

 (A) xksYM   (B) ysM   (C*) ,syqfefu;e  (D) eSXuhf'k;e 

Sol. Ore bauxite, Al2O3.2H2O of aluminium occurs as oxide ore in nature. 

gy- ,syqfefu;e dk ckWDlkbV] Al2O3.2H2O v;Ld çd`fr esa vkWDlkbM v;Ld ds :i esa ik;k tkrk gSA 
 

7. The reason, for floating of ore particles in concentration by froth floatation process is that : 
 (A) they are light    (B) they are insoluble  
 (C) they are charged    (D*) they are hydrophobic 

 >kx Iyou fof/k }kjk lkUnz.k esa v;Ld d.k ds Iyou dk dkj.k gS % 

 (A) os gYds gksrs gSa    (B) os vfoys; gS  

 (C) os vkosf'kr gksrs gSa    (D*) os ty fojks/kh (hydrophobic) gksrs gSaA 

Sol. Potassium or sodium ethyl xanthate get attached with the particle of the sulphide ore and thus make 
them water repellant i.e. hydrophobic.  

gy- iksVsf'k;e ;k lksfM;e ,fFky tSUFksV lYQkbM v;Ld ds d.kksa ds lkFk tqM tkrs gSa rFkk ty izfrdf"kZr vFkkZr~ ty 

fojksèkh cukrs gSaA 
 

8. Choose the correct option using the code regarding roasting process.   
 (I) It is the process of heating the ore in air in a reverberatory furnace to obtain the oxide. 
 (II) It is an exothermic process. 
 (III) It is used for the concentration of sulphide ore. 
 (IV) It removes easily oxidisable volatile impurities present in the concentrated ore. 
 (A) I, II and III  (B*) I, II and IV  (C) I, III and IV  (D) I, II, III and IV 

 dksM dk ç;ksx djrs gq, HktZu çØe ls lEcfU/kr lgh fodYi dk p;u dhft, \  

 (I) ;g ijkorZuh HkV~Vh esa ok;q dh mifLFkfr esa v;Ld dks xeZ dj vkWDlkbM çkIr djus dk çØe gSA 

 (II) ;g ,d Å"ek{ksih çØe gSA 

 (III) ;g lYQkbM v;Ld ds lkUnz.k ds fy, ç;qDr gksrk gSA 

 (IV) lkfUnzr v;Ld esa mifLFkr ok"i'khy v'kqf};k¡ vkWDlhd`r gksdj ljyrk ls fudy tkrh gSaA 

 (A) I, II rFkk III  (B*) I, II rFkk IV  (C) I, III rFkk IV  (D) I, II, III rFkk IV 

Sol. Ore is heated below its melting point in a reverberatory furnace in the presence of air to convert it into 
its oxides. It removes easily oxidisable volatile impurities like arsenic as As2O3, antimony as Sb2O3 and 
sulphur as SO2. Roasting is an exothermic process; once started it does not require additional heating.  

gy- bl çØe esa v;Ld dks ijkorZuh HkV~Vh esa ok;q dh mifLFkfr esa blds xyukad fcUnq ls uhps xeZ fd;k tkrk gS 

ftlls ;g vkWDlkbM esa ifjofrZr gks tkrk gSA ok"i'khy v'kqf);k¡ tSls vklsZfud  As2O3 ds :i esa] ,UVheuh Sb2O3 

ds :i esa] rFkk lYQj SO2 ds :i esa ljyrk ls eqDr gks tkrh gSA HktZu ,d Å"ek{ksih vfHkfØ;k gSA ,d ckj çkjEHk 

gksus ds i'pkr~ bl çØe esa vfrfjDr Å"ek dh vko';drk ugha gksrh gSA 

 

Section (B) : Thermodynamic Principles of metallurgy 

[k.M (B) : /kkrqdeZ dk m"ekxfrdh fl)kUr 
9. Select correct statement for decomposition of metal oxide into solid/liquid metal and oxygen? 
 (A) Entropy increases.   
 (B) It is an endothermic change.     

 (C) To make G° negative, temperature should be high enough so that TS° > H°.     
 (D*) All are correct statements.  

 /kkrq vkWDlkbM ds Bksl@nzo /kkrq rFkk vkWDlhtu esa fo[k.Mu ds fy, lgh dFku dks pqfu;s \ 

 (A) ,UVªkWih c<+rh gSA 

 (B) ;g ,d Å"ek'kks"kh ifjorZu gSA  

 (C) G° dks _.kkRed djus ds fy,] rkieku i;kZIr mPp gksuk pkfg, ftlls TS° > H°.     
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 (D*) mijksDr lHkh dFku lgh gSA 

Sol. (A) When the oxide undergoes a phase change, there will be an increase in the entropy of the oxide. 

 (B) It is true statements, HgO 
  Hg + 1/2O2  

 (C) For a reduction process the change in the free energy, G0 must be negative and to make G0 

negative temperature should be high enough so that TS0 > H0.    

gy- (A) tc ,d vkWDlkbM voLFkk ifjorZu ls xqtjrk gS rc vkWDlkbM dh ,UVªkWih esa o`f) gksxhA  

 (B) ;g ,d lgh dFku gSaA HgO 
  Hg + 1/2O2  

 (C) ,d vip;u çØe ds fy, eqDr ÅtkZ ifjorZu G0 _.kkRed gksuk pkfg, rFkk G0 dks _.kkRed cukus ds fy, 

rkieku i;kZIr mPp gksuk pkfg, ftlls  TS0 > H0.    

 
10. A sulphide ore like ZnS is first roasted into its oxide prior to reduction by carbon because: 
 (A) a sulphide ore cannot be reduced to metal at all 
 (B) no reducing agent is found suitable for reducing a sulphide ore. 
 (C*) the Gibb’s free energy of  formation of most sulphides are less than that for CS2. 
 (D) a metal oxide is generally less stable than the metal sulphide. 

 lYQkbM v;Ld tSls ZnS dks dkcZu }kjk vip;u ls igys HktZu izØe }kjk bls vkDlkbM esa ifjofrZr fd;k tkrk 

gS] D;ksafd 

 (A) lYQkbM v;Ld /kkrq dks vipf;r ugha dj ldrs gSaA 

 (B) lYQkbM v;Ld ds vip;u ds fy, dksbZ mi;qDr vipk;d ugha ik;k tkrk gSA 

 (C*) vf/kdrj lYQkbMksa ds fuekZ.k dh fxCl eqDr ÅtkZ CS2 dh rqyuk esa de gksrh gSA 

 (D) /kkrq vkWDlkbM] /kkrq lYQkbM dh rqyuk esa de LFkk;h gksrs gSaA 

Sol. The Gibb’s free energy of most sulphides are less than that for CS2. In fact, CS2 is an endothermic 

compound. Therefore, the fG0 of MxS is not compensated. So reduction of MxS is difficult. Hence it is 
common practice to roast sulphide ores to corresponding oxides prior to reduction. 

gy- vf/kdk'k lYQkbMksa dh fxCl eqDr ÅtkZ CS2 dh rqyuk esa de gksrh gSA okLro esa] CS2 ,d m"ek'kks"kh ;kSfxd gSA 

vr% MxS dh fG0  i;kZIr ugha gksrh gSA blfy, MxS dk vip;u dfBu gksrk gSA vr% ;g lkekU; izØe gS fd 

vip;u ls igys lYQkbM v;Ld dks HktZu izØe }kjk vkWDlkbM esa ifjofrZr fd;k tkrk gSA 

 

Section (C) : Metallurgy of some  useful  metals 

[k.M (C) : dqN egRoiw.kZ /kkrqvksa dk /kkrqdeZ 
11. Which of the following statements is correct regarding the slag obtained during the extraction of a metal 

like copper or iron ? 
 (A*) The slag is lighter and has lower melting point than the metal  
 (B) The slag is heavier and has lower melting point than the metal 
 (C) The slag is lighter and has higher melting point than the metal 
 (D) The slag is heavier and has higher melting point than the metal 

 dkWij ;k vk;ju /kkrq ds fu"d"kZ.k ds nkSjku izkIr /kkrqey ds fy, fuEu eas ls dkSulk dFku lR; gS ? 

 (A*) /kkrqey gYdk gksrk gS vkSj /kkrq dh rqyuk esa xyukad de gksrk gSA 

 (B) /kkrqey Hkkjh gksrk gS vkSj /kkrq dh rqyuk esa xyukad de gksrk gSA 

 (C) /kkrqey gYdk gksrk gS vkSj /kkrq dh rqyuk esa xyukad vf/kd gksrk gSA 

 (D) /kkrqey Hkkjh gksrk gS vkSj /kkrq dh rqyuk esa xyukad vf/kd gksrk gSA 

Sol. Slag is fusible mass having lower melting point; not miscible with molten metal and lighter than molten 
metal. 

gy- /kkrqey xyuh; nzO;eku gS ftldk xyukad de gksrk gS tks xfyr /kkrq ds lkFk vfeJ.kh; gS rFkk xfyr /kkrq ls 

gYdk gksrk gSA 
 

12. The slag consists of molten impurities, generally, in the form of :     
 (A) metal carbonate (B*) metal silicate (C) metal oxide  (D) metal nitrate 

 xfyr v'kqf);ksa ;qDr /kkrqey lkekU;r% fuEu voLFkk esa gksrk gS % 

 (A) /kkrq dkcksZusV  (B*) /kkrq flfydsV  (C) /kkrq vkWDlkbM  (D) /kkrq ukbVªsV 

Sol. For examples SiO2 + CaO  CaSiO3 (metal silicate) or FeO + SiO2  FeSiO3 .  
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gy- mnkgj.k ds fy;s % SiO2 + CaO  CaSiO3 ¼/kkrq flfydsV½ ;k FeO + SiO2   FeSiO3 .  
 

13. In the metallurgy of iron, the upper layer obtained in the bottom of blast furnace mainly contains :  
 (A*) CaSiO3  (B) spongy iron    (C)  Fe2O3  (D) FeSiO3 

 vk;ju ds /kkrqdeZ esa okR;k Hkêh ds ry esa izkIr Åijh ijr esa eq[;r% ik;k tkrk gS % 

 (A*) CaSiO3  (B) Liath vk;ju    (C)  Fe2O3  (D) FeSiO3 

Sol. CaO + SiO2  CaSiO3 (slag) (Haematite ore contains silica as impurities).  
 Slag being lighter and insoluble in molten metal floats over and thus forms upper layer.  

gy- CaO + SiO2  CaSiO3 ¼/kkrqey½ ¼gsesVkbV v;Ld esa flfydk v'kqf) ds :i esa jgrh gS½ 

 /kkrqey gYdk gksrk gS ,oa xfyr /kkrq ds lkFk v?kqyu'khy vkSj i`Fkd~ ijr ds :i esa rSjrk jgrk gSA  

 
14.^ Which one of the following reactions occurs during smelting in the reduction zone at lower temperature  

(in the top zone in blast furnace in iron metallurgy) ?     

 (A) CaO + SiO2  CaSiO3 (slag)  (B) Fe2O3 + 3C  2Fe + CO 

 (C*) 3Fe2O3 + CO  2Fe3O4  + CO2   (D)  CO2 + C  2CO  

 izxyu ds nkSjku vip;u d{k esa fuEu rki ij fuEu esa ls dkSulh vfHkfØ;k gksrh gS ¼vk;ju ds /kkrqdeZ esa okR;k 

Hkêh ds mijh {ks=k esa½ \ 

 (A) CaO + SiO2  CaSiO3 (/kkrqey)   (B) Fe2O3 + 3C  2Fe + CO 

 (C*) 3Fe2O3 + CO  2Fe3O4  + CO2   (D)  CO2 + C  2CO  
Sol. At lower temperature following reactions occur in blast furnace. 

 3Fe2O3 + CO  2Fe3O4 + CO2; Fe3O4 + CO  3Fe + 4CO2; Fe2O3 + CO  2FeO + CO2  

gy- okR;k Hkêh esa fuEu (lower) rki ij fuEu vfHkfØ;k;sa lEiUu gksrh gSA 

 3Fe2O3 + CO  2Fe3O4 + CO2; Fe3O4 + CO  3Fe + 4CO2; Fe2O3 + CO  2FeO + CO2  

 

Section (D) : electrochemical principles of metallurgy 

[k.M (D) : /kkrqdeZ dk oS|qr jlk;u fl)kUr 
15. Magnesium is extracted by electrolysing fused magnesium chloride containing NaCl & CaCl2 using : 
 (A) a nickel cathode and a graphite anode. 
 (B) the iron container as anode and a nickel cathode. 
 (C*) the iron container as cathode and a graphite rod as anode. 
 (D) the nickel container as cathode and iron anode. 

 xfyr futZyh; eSXuhf'k;e DyksjkbM (NaCl rFkk CaCl2) ds oS|qr&vi?kVuh vip;u ds }kjk eSXuhf'k;e ds fu"d"kZ.k 

esa iz;qDr gksrk gS µ 

 (A) fufdy dk dSFkksM rFkk xzsQkbV dk ,uksM  (B) vk;ju dk ik=k ,uksM rFkk fufdy dSFkksM 

 (C*) vk;ju dk ik=k dSFkksM rFkk xzsQkbV NM+ dk ,uksM (D) fufdy dk ik=k dSFkksM rFkk vk;ju ,uksM 

Sol. Fact based  
  
16. The process of the isolation of a metal by dissolving the ore in a suitable chemical reagent followed by 

precipitation of the metal by a more electropositive metal is called :   
 (A*) hydrometallurgy (B) electrometallurgy (C) zone refining  (D) electro-refining 

 mi;qDr jklk;fud vfHkdeZd esa v;Ld dks ?kksyuk rRi'pkr~ vf/kd fo|qr/kukRed /kkrq }kjk /kkrq ds vo{ksi.k ls /kkrq 

dk iF̀kDdj.k çØe dgykrk gSA 

 (A*) tyh; /kkrqdeZ (B) oS|qrh; /kkrqdeZ (C) e.My¼tksu½ ifj'kks/ku (D) oS|qr ifj'kks/ku 

Sol. A hydrometallurgical process for the extraction of metals from ores, concentrates, or secondary 
materials essentially contains three basic steps—dissolution of the valuable metal in the aqueous 
solution (leaching) purification of leach solution and subsequent recovery of metal from the purified 
solutions either by electrolysis or by adding some electropositive metal to it. 

gy- v;Ldksa ds] lkUnz.k ls] f}rh;d inkFkksZ ls /kkrqvksa ds fu"d"kZ.k ds fy, tyh; /kkrqdeZ çØe rhu vk/kkjHkwr inksa ls 

feydj cuk gksrk gSaA tyh; foy;u esa ewY;oku /kkrq dk foyk;du] fu{kkfyr foy;u dk 'kqf)dj.k rFkk ;k rks 

fo|qrvi?kVu }kjk ;k dqN fo|qr/kukRed /kkrq dks feykdj foy;u ls 'kq) /kkrq dks iqu% çkIr djukA 
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Section (E) : Purification or Refining of Impure Metals  

[k.M (E) : v'kq) /kkrq dk 'kf)dj.k ;k ifj"dj.k 
17. Which method of purification is represented by the equations ?   

 
500  K 1675  K

2 4 2Ti 2 Ti Ti 2
(Pure)(impure)                                        

        

 (A) Cupellation  (B) Poling  (C*) Van Arkel  (D) Zone refining 

 uhps çnf'kZr lehdj.k }kjk 'kqf)dj.k dh dkSulh fof/k iznf'kZr dh tkrh gSA  

  
500  K 1675  K

2 4 2Ti 2 Ti Ti 2      

¼v'kq)½ ¼'kq)½
 

 (A) [kiZj.k  (B) iksfyax   (C*) oku vkjdsy  (D) e.My ifj"dj.k 

Sol. Purification of Ti and Zr are performed by Van Arkel method as given in the question. 

gy- tSlk fd loky esa fn;k x;k gS fd oku vkjdsy fof/k }kjk gVk;h Ti  rFkk  Zr  dk 'kqf)dj.k gksrk gSA 
 

18. Select correct statement regarding silver extraction / purification process.    
 (A) When the lead-silver alloy is rich in silver, lead is removed by the cupellation process. 
 (B) Lead is removed from argentiferous lead by Parke’s process. 
 (C) Zinc forms an alloy with lead, from which lead is separated by distillation. 
 (D*) Zinc forms an alloy with silver, from which zinc is separated by distillation. 

 flYoj fu"d"kZ.k@'kqf)dj.k izØe ds lUnHkZ esa lgh dFku dk p;u dhft,A 

 (A) tc ySM flYoj feJ/kkrq esa flYoj dh vf/kd ek=kk gksrh gS rc [kiZj.k izØe }kjk ySM v'kqf) dks nwj fd;k tkrk 

gSA 

 (B) ikdZ izØe }kjk vtsZfUVQsjl ySM ls ySM dks gVk;k tkrk gSA 

 (C) ftad ySM ds lkFk feJ/kkrq cukrk gS ftlesa ls ySM dks vklou }kjk i`Fkd djrs gSaA 

 (D*) ftad flYoj ds lkFk feJ/kkrq cukrk gS ftlesa ls ftad dks vklou }kjk i`Fkd djrs gSaA 

Sol. (A) Cupellation is used when lead is present in traces. 
 (B) In argentiferous lead the silver is removed by Parke’s process because silver has higher solubility in 

molten zinc than lead. 
 (C) Silver has higher solubility in molten zinc than lead and thus forms zinc-silver alloy from which zinc 

can be distilled off leaving behind the silver. 
 (D) Silver has higher solubility in molten zinc and thus forms zinc-silver alloy from which zinc can be 

distilled off leaving behind the silver. 

gy- (A) [kiZj.k dk iz;ksx djrs gSa tc ySM lw{e ek=kk esa mifLFkr gksrk gSA 

 (B) vtsZfUVQSjl ySM esa ls flYoj dks ikdZ izØe }kjk gVkrs gSa D;ksafd flYoj] ySM dh rqyuk esa xfyr ftad esa 

vf/kd /kqyu'khy gksrk gSA 

 (C) flYoj] ySM dh rqyuk esa xfyr ftad esa vf/kd ?kqyu'khy gksrk gSA vr% ftad&flYoj feJ/kkrq cukrk gS ftlesa 

ls ftad dks vklfor fd;k tk ldrk gSA flYoj 'ks"k jg tkrk gSA 

 (D) flYoj] xfyr ftad esa vf/kd ?kqyu'khy gksrk gSA vr% ftad&flYoj feJ/kkrq cukrk gS ftles a ls ftad dks 

vklfor fd;k tk ldrk gSA flYoj 'ks"k jg tkrk gSA 
 

19. Formation of volatile Ni(CO)4 and then its subsequent decomposition into Ni and CO makes basis of 
Mond’s process :   

  Ni + 4CO 1T
  Ni(CO)4 2T

  Ni + 4CO, T1 and T2 are : 

 ok"i'khy Ni(CO)4 dk fuekZ.k rFkk ckn esa ;g eksaM izØe }kjk Ni o CO esa fo?kfVr gks tkrk gSA 

  Ni + 4CO 1T
  Ni(CO)4 2T

  Ni + 4CO, T1 rFkk T2 gSa % 

 (A) 100ºC, 50ºC  (B) 50ºC, 100ºC  (C*) 50ºC, 200ºC (D) 200ºC, 50ºC 

Sol. Ni(s) + 4CO(g) 
50ºC

  [Ni(CO)4](g) ;   [Ni(CO)4](g) 
200ºC

  Ni(s) + 4CO(g). 
 

20. Which one of the following processes involves the principle of fractional crystallisation for the refining of 
impure metals ?          

 (A) Parke’s process (B) Mond’s process (C) Van Arkel process (D*) Zone refining 

 v'kq) /kkrq ds 'kqf)dj.k ds fy, izHkkth fØLVyhdj.k dk fl)kUr fuEu esa ls fdl fof/k esa gksrk gS \ 

 (A) ikWdZ fof/k   (B) ekWUM fof/k   (C) oku vkjdsy fof/k  (D*) e.My ifj"dj.k 
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Sol. Zone refining method is based on the principle that an impure molten metal on gradual cooling will 
deposit crystals of the pure metal, while the impurities will be left in the remaining part of the molten 
metal. 

gy- e.My ifj"dj.k izØe bl fl)kUr ij vk/kkfjr gS fd v'kq) xfyr /kkrq dks /khjs&/khjs B.Mk djus ij 'kq) /kkrq ds 

fØLVy fu{ksfir gksxsa tcfd v'kqf);k¡ xfyr /kkrq ds 'ks"k Hkkx esa jg tk;sxhA 
 

21. In Van Arkel method, if I2 is introduced at 1800 K over impure zirconium metal, the product will be : 
 (A) iodide of the metal    (B) pure metal    
 (C) impurities react with iodine   (D*) none of these 

 oku vkjdsy fof/k esa ;fn 1800 K ij v'kq} t+dkZsfu;e /kkrq ij I2 feykus ij mRikn gksxk % 

 (A) /kkrq dk vk;ksMk;M    (B) 'kq) /kkrq  

 (C) v'kqf);ka vk;ksMhu ls fØ;k djsxha   (D*) buesa ls dksbZ ugh 

Sol. Zr (impure) + 2I2 
1800 K

  ZrI4 ;  ZrI4 
1800 K

  Zr (pure) + 2I2 and hence over 1800ºC practically 

no reaction can take place between Zr and 2. 
 Therefore, (D) option is correct.  

gy. Zr (v'kq)) + 2I2 
1800 K

  ZrI4 ;  ZrI4 
1800 K

  Zr ('kq)) + 2I2 rFkk vr% iz;ksxkRed :i ls 1800ºC ls 

Åij Zr o 2 ds e/; dksbZ vfHkfØ;k ugha gks ldrh gSA  

 blfy,, (D) fodYi lgh gSA  
 

PART - II : SINGLE AND DOUBLE VALUE INTEGER TYPE 

Hkkx - II : ,dy ,oa f}&iw.kk±d eku izdkj ¼SINGLE AND DOUBLE VALUE INTEGER TYPE½ 
 

1. How many of the following are oxides ores.   
 (i) Carnallite (ii) Cuprite (iii) Cassiterite   (iv) Chromite  (v) Cinnabar  
 (vi) Calamine (vii) Cerussite (viii) Chalcopyrite (ix) Chalcocite. 

 fuEu esa ls fdrus v;Ld vkWDlkbM gSa & 

 (i) dkusZykbV (ii) D;qizkbV (iii) dsflfVjkbV  (iv) ØksekbV  (v) flukckj  

 (vi) dsysekbu   (vii) lS:lkbV (viii) pkYdksikbjkbV (ix) pkYdkslkbV 

Ans. 3 (ii, iii, iv) 
Sol.     Name of ore  Composition of ore     Name of ore  Composition of ore 

 (i) Carnallite  KCl.MgCl2.6H2O (ii) Cuprite  Cu2O 

 (iii) Cassiterite   SnO2   (iv) Chromite  FeO.Cr2O3 

 (v) Cinnabar  HgS   (vi) Calamine  ZnCO3 

 (vii) Cerussite  PbCO3   (viii) Chalcopyrite   CuFeS2 

 (ix) Chalcocite  Cu2S 
 So, answer is (ii), (iii) & (iv) 

Sol.     v;Ld ds uke  v;Ld ds laxBu      v;Ld ds uke  v;Ld ds laxBu 

 (i) dkusZykbV  KCl.MgCl2.6H2O (ii) D;qizkbV  Cu2O 

 (iii) dsflfVjkbV  SnO2   (iv) ØksekbV  FeO.Cr2O3 

 (v) flukckj  HgS   (vi) dsysekbu  ZnCO3 

 (vii) ls:lkbV  PbCO3   (viii) pkYdksikbjkbV   CuFeS2 

 (ix) pkYdkslkbV     Cu2S 

 blfy,] mRrj (ii), (iii) rFkk (iv) gSA 
 

2. In an ore of iron, iron is present in two oxidation state. Fen+ and Fe(n + 1)+   
 Number of Fe(n + 1)+ is twice the number of Fen+. 
 If empirical formula of ore is FexO. Calculate value of [x × 100].  

 vk;ju ds v;Ld esa] vk;ju nks vkWDlhdj.k voLFkk Fen+ rFkk Fe(n + 1)+ esa mifLFkr gSA  

 Fe(n + 1)+ dh la[;k Fen+ dh la[;k ls nqxquh gS  

 ;fn v;Ld dk ewykuqikrh lw=k FexO gks rks [x × 100] ds eku dh x.kuk dhft,A  

Ans. 75 
Sol. Fe2+ and Fe3+ 

 Number of Fe3+ = 2 × Number of Fe2+ 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Metallurgy  
 

 

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) – 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVMTL - 21 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

  EF = 2Fe3+.Fe2+O4
2– = Fe0.75O 

gYk% Fe2+ rFkk Fe3+ 

 Fe3+ dh la[;k = 2 × Fe2+ dh la[;k 
  EF = 2Fe3+.Fe2+O4

2– = Fe0.75O 
 

3. In extraction of metal how many of the following ores involve calcination process. 
 (i) Dolomite (ii) Malachite (iii) Calcite (iv) Copperpyrites (v) Sylvine 
 (vi) Cryolite (vii) Siderite (viii) Iron pyrite (ix) Argentite 

 fuEu es ls fdrus v;Ldksa ls /kkrq ds fu"d"kZ.k esa v;Ld fuLrkiu izØe esa lfEefyr gksrs gSA 

 (i) MksyksekbV (ii) esyssdkbV (iii) dsylkbV (iv) dkWijik;jkbV  (v) flyokbu 

 (vi) Øk;ksykbV (vii) flMsjkbV (viii) vk;ju ik;jkbV   (ix) vtsZUVkbV 

Ans. 4 (i, ii, iii & vii) 
Sol. (i) Dolomite   CaCO3.MgCO3  (ii) Malachite  CuCO3.Cu(OH)2 
 (iii) Calcite  ZnCO3   (iv) Copperpyrities CuFeS2 
 (v) Sylvine  KCl   (vi) Cryolite  Na3AlF6 
 (vii) Siderite  FeCO3   (viii) Iron pyrite  FeS2 
 (ix) Argentite    Ag2S 
 So, answer is (i), (ii), (iii) and (vii) 

Sol. (i) MksyksekbV  CaCO3.MgCO3  (ii) esyssdkbV  CuCO3.Cu(OH)2 

 (iii) dsylkbV    ZnCO3   (iv) dkWijik;jkbV  CuFeS2 

 (v) flyokbu  KCl   (vi) Øk;ksykbV    Na3AlF6 

 (vii) flMsjkbV    FeCO3   (viii) vk;ju ik;jkbV   FeS2 

 (ix) vtsZUVkbV  Ag2S 

 vr% mÙkj (i), (ii), (iii) rFkk (vii) gSA 
 

4. How many of the following metallurgies involve leaching? 

 (i) Al2O3  Al ;  (ii) Ag2S  Ag  ;  (iii) Au  Au ; (iv) CuFeS2  Cu ; (v) PbS  Pb 

 (vi) MgCl2  Mg ; (vii) FeCO3  Fe ; (viii) Low grade copper ore  Cu ; (ix) HgS  Hg 

 fuEu /kkrqdeZ esa ls fdrus esa fu{kkyu çØe lfEefyr gS\  

 (i) Al2O3  Al ;  (ii) Ag2S  Ag  ;  (iii) Au  Au ; (iv) CuFeS2  Cu ; (v) PbS  Pb 

 (vi) MgCl2  Mg ; (vii) FeCO3  Fe ; (viii) fuEu Lrj dk dkWij v;Ld  Cu ; (ix) HgS  Hg 

Ans. 4 (i, ii, iii, viii) 

Sol. (i) Al2O3 + 2NaOH + 2H2O 


  2NaAlO2 + 3H2O 

 (ii) Ag2S + 2CN–  [Ag(CN)2]– + S2–   

 (iii) Au + 2CN– + 2H2O + O2  [Au(CN)2]– + 4OH–  

 (iv) CuFeS2  No leaching (fu{kkyu ugha gksrk gSA) 

 (v) PbS  No leaching (fu{kkyu ugha gksrk gSA) 

 (vi) MgCl2  No leaching (fu{kkyu ugha gksrk gSA) 

 (vii) FeCO3  No leaching (fu{kkyu ugha gksrk gSA) 

 (viii) 2Cu2O(s) + 4H2SO4(aq) + O2(g)  4CuSO4 (aq) + 4H2O() 
 (ix) HgS  No leaching (fu{kkyu ugha gksrk gSA) 
 

5. Among the following metals how many metals are extracted by self-reduction method from their 
respective ores. Hg, Zn, Cu, Al, Mg, Pb, Fe, Sn.    

 fuEu /kkrqvksa Hg, Zn, Cu, Al, Mg, Pb, Fe, Sn esa ls buds lEcfU/kr v;Ldksa esa ls Lo vip;u }kjk dkSulh /kkrqvksa 

dk fu"d"kZ.k gksrk gSaA  

Ans. 3 (Hg, Cu, Pb) 

Sol. 2HgS + 3 O2  2HgO + 2SO2  ;  2HgO + HgS  3Hg + SO2  

 Cu2S + 3O2  3Cu2O + 2 SO2 ; 2Cu2O + Cu2S  6Cu + SO2  

 2PbS + 3O2  2PbO + 2 SO2 ; 2PbO + PbS  3Pb + SO2  
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6. Number of metals among following which are obtained by electrometallurgy in molten state are. 

 fuEu esa ls fdruh /kkrqvksa dks oS|qr /kkrqdeZ }kjk xfyr voLFkk eas izkIr dj ldrs gSa \ 

 Li, Ba, Na, Al, Fe, Cu, Pb, Sn, Ag, Au, Zn, Ca, Mg   
Ans. 6 (Li, Ba, Na, Al, Ca, Mg)

Sol. The metals which are more electropositive than Al (Li  Al). They are extracted by electrolysis of their 
molten metalchlorides. 

 mijksDRk /kkrq,a Al (Li  Al) dh vis{kk vf/kd oS|qr /kukRed gS blfy, ;g xfyr /kkrq DyksjkbMksa ds fo|qr vi?kVu 

}kjk fu"dkflr gks tkrh gSA  

  Li, Ba, Na, Al, Ca, Mg 
 

7. The number of reducing agents involved in the extraction of iron (as pig iron) using blast furnace from 
ore haematite is(are).  

 okR;k HkV~Vh dk ç;ksx djrs gq;s] gsesVkbV v;Ld ls vk;ju ¼dPps yksgs ds :i esa½ ds fu"d"kZ.k esa fdrus vipk;d 

vfHkdeZd lfEefyr gSA 

Ans. 2 
Sol. At 500–800 K (lower temperature range in the blast furnace) 

   3 Fe2O3 + CO  2 Fe3O4 + CO2 

   Fe3O4 + CO  3Fe + 4 CO2 

   Fe2O3 + CO  2FeO + CO2 
 

 At 900–1500 K (higher temperature range in the blast furnace): 

   C + CO2  2 CO ;  FeO + CO  Fe + CO2  

gy % 500–800 K ij (okR;k HkV~Vh esa fuEu rki ijkl) 

   3 Fe2O3 + CO  2 Fe3O4 + CO2 

   Fe3O4 + CO  3Fe + 4 CO2 

   Fe2O3 + CO  2FeO + CO2 
 

 900–1500 K ij (okR;k HkV~Vh esa mPp rki ijkl) 

   C + CO2  2 CO ;  FeO + CO  Fe + CO2 
 

8. How many of following are correctly matched for electrolytic reduction in molten state.  

 Ore Reagent / Process Remark 

(a)  Al2O3 AlF3 and CaF2 added Decrease M.P. 

(b)  MgCl2 KCl, CaCl2 Increase conductivity 

(c)  NaCl AlCl3 Decrease M.P. 

(d)  AlF3 Haroult process Al form at anode 

(e) MgBr2 Dow process Br2 form at anode 

(f) Al2O3 conc. NaOH Leaching process 

(g) Carnallite Dow process Directly applied to carnallite crystals. 

 xfyr voLFkk esa oS|qr vi?kV~uh; vip;u ds fy, fdrus feyku lgh gS  

 v;Ld vfHkdeZd@izØe fVIi.kh 

(a)  Al2O3 AlF3 rFkk CaF2 feyk;k tkrk gSaA xyukad fcUnq esa deh 

(b)  MgCl2 KCl, CaCl2 fof'k"V pkydrk esa o`f) 

(c)  NaCl AlCl3 xyukad fcUnq esa deh 

(d)  AlF3 gSjkWYV izØe ,uksM ls Al  

(e) MgBr2 MkWÅ izØe ,uksM ls Br2  

(f) Al2O3 lkUnz  NaOH fu{kkyu izØe 

(g) dkusZykbV MkWÅ izØe  dkusZykbV fØLVy dks izR;{k :i ls ykxw fd;k tkrk gSA 

Ans. 4 (a, b, e, f) 
Sol. In NaCl metallurgy CaCl2 and KF are added. Carnellite firstly converted into anhydrous MgCl2 then 

undergo process. 

 NaCl /kkrqdeZ eas CaCl2 o KF feyk;s tkrs gSaA dkusZykbV bl izfØ;k ds nkSjku ,ugkbMªkbM MgCl2 esa cny tkrk gSA  
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9. How many of the following reduction processes are correct : 

 fuEu vip;u izØeks esa ls lgh izØe dkSulk@dkSuls gSA  

 (1) B2O3 + Al 
  B.   (2) Cr2O3 + 2Al 

  Cr. 

 (3) TiCl4 + Mg 
  Ti.   (4) PbS + PbO 

  Pb. 

 (5) 3Fe2O3 + CO  2Fe3O4 + CO2 (6) Fe3O4 + CO  3FeO + CO2 

 (7) 2Cu2O + Cu2S  6Cu + SO2  (8) SnO2 + C  SnO + CO 
Ans. 7 (except 8) 

Sol. (1) B2O3 + 2Al 
  2B + Al2O3 (aluminothermic process-extraction of boron) 

 (2) Cr2O3 + Al 
  2Cr + Al2O3 (extraction of chromium) 

 (2) TiCl4 +  2Mg 
  Ti + 2MgCl2 (Kroll process-extraction of titanium) 

 (4) PbS + 2PbO 
  3Pb + SO2 (extraction of lead)  

 (5) 3Fe2O3 + CO  2Fe3O4 + CO2 (Indirect reduction)  

 (6) Fe3O4 + CO  3FeO + CO2 (Indirect reduction)  

 (7) 2Cu2O + Cu2S  6Cu + SO2 (Self reduction)  

gy % (1) B2O3 + 2Al 


  2B + Al2O3 (,yqfeuks rkih; fof/k&cksjksu dk fu"d"kZ.k) 

 (2) Cr2O3 + 2l  
  2Cr + Al2O3 (Øksfe;e dk fu"d"kZ.k) 

 (3) TiCl4 +  2Mg 


  Ti + 2MgCl2 (Øksy izØe&VkbVsfu;e dk fu"d"kZ.k) 

 (4) PbS + 2PbO 


  3Pb + SO2 (ySM dk fu"d"kZ.k) 

 (5) 3Fe2O3 + CO  2Fe3O4 + CO2 (vizR;{k vip;u)  

 (6) Fe3O4 + CO  3FeO + CO2 (vizR;{k vip;u)  

 (7) 2Cu2O + Cu2S  6Cu + SO2 (Lor% vip;u)  
 

10. The minimum voltage required to electrolyse of Al2O3 in the Hall-Heroult process is 

 Given : Gºƒ (Al2O3) = –1520 kJ mol–1 ; Gºƒ (CO2) = –394 kJ mol–1 

 If net reaction in Hall-Heroult process is : 3C + 2AI2O3  4AI + 3CO2 
 (Report your answer as voltage × 10) 

 gkWy gSjkYV izØe eas Al2O3 ds oS|qr vi?kVu ds fy;s vko';d U;wure foHko ¼oksYVst½ dk eku gksxkA 

 fn;k x;k gS % Gºƒ (Al2O3) = –1520 kJ mol–1 ; Gºƒ (CO2) = –394 kJ mol–1 

 ;fn gkWy&gSjkWYV izØe esa dqy vfHkfØ;k] 3C + 2AI2O3  4AI + 3CO2 dhA 

 (vius mÙkj dks foHkokUrj × 10 ds inksa esa O;Dr dhft,A) 

Ans. 16 
Sol. Net reaction in Hall-Heroult process is : 

   3C + 2AI2O3  4AI + 3CO2 

 or  4AI3+ 12e–  4AI,     number of electrons (n) = 12 

   Gº = 3Gºf (CO2) – 2Gºf (AI2O3) 
          = 3 × 394 – 2 (– 1520) = 1858 kJ 

   Gº = – nFEºcell  

   –Eºcell = 
Gº

nF


 = 

1858 1000

12 96500




 = 1.60 V  

   Ans. 1.60 × 10 = 16 

gy- gkWy&gSjkWYV izØe esa dqy vfHkfØ;k % 

   3C + 2AI2O3  4AI + 3CO2 

 ;k  4AI3+ 12e–  4AI,     bysDVªkWu dh la[;k (n) = 12 

   Gº = 3Gºf (CO2) – 2Gºf (AI2O3) 
          = 3 × 394 – 2 (– 1520) = 1858 kJ 

   Gº = – nFEº
lSy

 

   –Eº
lSy

 = 
Gº

nF


 = 

1858 1000

12 96500




 = 1.60 V 

   Ans. 1.60 × 10 = 16 
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11. Calculate mass of Zn (at. mass = 65) required to recover Ag from a 500 ml solution of 0.5 M sodium 
argento cyanide (Give your answer by multiplying 8). 

 0.5 M lksfM;e vtsZUVkslk;ukbM ds 500 ml foy;u ls Ag dks iqu% izkIr djus ds fy, vko';d Zn (ijek.kq 

nzO;eku= 65) dk nzO;eku Kkr dhft,A (viuk mÙkj 8 ls xq.kk djds nhft, ) 

Ans. 65 

Sol. 2Na[Ag(CN)2] + Zn  Na2[Zn(CN)4] + 2Ag 

 
0.5 500

1000


 = 0.25 moles (eksy) 

 moles of Zn (Zn ds eksy) = 
0.25

2
 

 moles of Zn (Zn ds eksy) = 
0.25

2
 × 65 = 

65

8
 × 8 = 65 

  

12. What is the value of 
Gº

10


 required in kJ/mole for prepration of Mg from Dow’s process using 2.02 

voltage. 

 2.02 oksYV iz;qDr djds MkÅ izØe }kjk  Mg dks izkIr djus ds fy, vko';d 
Gº

10


 dk eku kJ/mole esa D;k gS % 

Ans. 39 

Sol. Gº = + nFEºcell  MgCl2  Mg + Cl2 

       = 
2 96500 2.02

1000

 
 = 390 kJ/mole 

 

13. Oxidation state of Zr in the compound formed by it in Van Arkel process ; ‘’ 
 Bond order of the gas involved in Mond’s process = ‘m’ 
 Total number of ions present in one formula unit of Thomas slag obtained during Bassemerisation of 

iron = ‘n’ 

 Report your answer as ( × m × n)     

 okuZ vjdSy izØe esa fufeZr ;kSfxd esa Zr dh vkWDlhdj.k voLFkk  ‘’ 

 eks.M izØe esa lfEefyr xSl dk ca/kØe = ‘m’ 

 vk;ju ds cslsejhdj.k ds nkSjku izkIr FkkWel /kkrqey dh ,d lw=k bdkbZ esa mifLFkr vk;uksa dh dqy la[;k = ‘n’ 

 viuk mRrj ( × m × n) ds :i esa nsaA     

Ans. 60 

Sol. ZrI4 ( = 4) 
 Gas involved in Mond’s process is CO (m = 3). 

 eks.M izØe esa 'kkfey xSl CO (m = 3) gS 

 Thomas slag is Ca3(PO4)2 (n = 3 + 2 = 5) 

 FkkWel /kkrqey Ca3(PO4)2 (n = 3 + 2 = 5) gSA 
 

14. How many of the following process of refining is/are chemical methods. 
 (i) Liquation process  (ii) Fractional distillation process  (iii) Zone refining method 
 (iv) Chromato graphic method (v) Cupellation    (vi) Poling process 
 (vii) Hoop’s process  (viii) Kroll’s process   (ix) Mond’s process 

 fuEu esa ls fdrus ifj"dj.k izØe jklk;fud izØe gS@gSa 

 (i) nzohdj.k izØe  (ii) izHkkth vklou izØe  (iii) e.My ifj"dj.k fof/k 

 (iv) ØksesVksxzkQh fof/k (v) [kiZj.k   (vi) iksfyax izØe  

 (vii) gwi izØe  (viii) Øksy izØe    (ix) eks.M izØe  

Ans. 5 (v, vi, vii, viii, ix)
Sol. Physical Method : i, ii, iii, iv 
 Chemical Method : v, vi, vii, viii, ix 

 HkkSfrd izØe : i, ii, iii, iv 

 jklk;fud izØe : v, vi, vii, viii, ix 
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PART - III : ONE OR MORE THAN ONE OPTIONS CORRECT TYPE 

Hkkx-III : ,d ;k ,d ls vf/kd lgh fodYi çdkj(ONE OR MORE THAN ONE OPTION CORRECT TYPE) 
 

1. Which of the following manufactured by the electrolysis of their fused salts.   
 (A) Copper  (B*) Sodium  (C*) Aluminium  (D) Platinum  

 buesa ls fdldks mlh ds xfyr yo.k ds oS|qr vi?kV~u ls cuk;k tkrk gSA  

 (A) dkWij  (B*) lksfM;e  (C*) ,yqfefu;e  (D) IysfVue 

Sol. Sodium and Aluminium reacts with water so often extracted from their fuses salts. 

gy- lksfM;e rFkk ,syqfefu;e ty ls vfHkfØ;k djrs gS vr% vf/kdka'kr% vius xfyr yo.kksa ls fu"df"kZr fd;s tkrs gSA 
 

2. On the basis of ellingham diagram plotted for formation of metal oxide from metal and one mole of 
oxygen, which of the following is/are correct. 

 (A) Entropy change for all metal oxides is roughly same. 

 (B*) Below the boiling point, 'TS' factor is nearly same irrespective of metal. 

 (C*) Above G = 0 line, oxide decomposes into metal & oxygen. 
 (D*) If randomness increases the slope increases 

 /kkrq rFkk vkWDlhtu ds ,d eksy ls /kkrq vkWDlkbM ds fuekZ.k ds fy, ,fyaxe vkjs[k ds vk/kkj ij fuEufyf[kr esa ls 

dkSuls lgh gS@gSaA 

 (A) lHkh /kkrq vkWDlkbMksa ds fy, ,UVªkWih esa ifjorZu yxHkx leku gksrk gSA  

 (B*) DoFkukad ds uhps çR;sd /kkrq ds fy,] 'TS' yxHkx leku gksrk gSA  

 (C*) G = 0 ykbu ds Åij vkWDlkbM /kkrq rFkk vkWDlhtu esa fo?kfVr gks tkrs gSA  

 (D*) ;fn vfu;ferrk c<+rh gS rks <ky (slope) c<+rk gSA  

Sol. (A) 
G

T


 = –S, 

G

T


 is slope in Ellingham diagram. Which is same below the boiling point. 

 (B) Below the boiling point slope is same as factor TS is same.  

 (C) Above G = 0 line free energy becomes positive so oxide decomposes. 

 (D) Random increases i.e. S increases, so slope also increases. 

gy- (A) 
G

T


 = –S, 

G

T


 <ky (slope) gS tks fd DoFkukad ds uhps leku gksrk gSA  

 (B) DoFkukad ds uhps <ky (slope) leku gS D;ksafd TS leku gSA  

 (C) G = 0 ykbu ds Åij eqDr ÅtkZ /kukRed gks tkrh gS vr% vkWDlkbM /kkrq rFkk vkWDlhtu esa fo?kfVr gks tkrs 

gSaA  

 (D) vfu;ferrk c<+rh gS rks S c<+rk gS vr% <ky (slope) Hkh c<+rk gSA  
 

3. The smelting of iron in a blast furnace involves, which of the following process/(es) ? 
 (A*) Combustion  (B*) Reduction  (C*) Slag formation (D) Sublimation 

 vk;ju ds çxyu esa okR;k HkV~Vh esa dkSuls çØe gksrs gS@gSa \  

 (A*) ngu   (B*) vip;u  (C*) /kkrqey dk fuekZ.k  (D) Å/oZikru  

Sol. smelting of iron in a blast furnace does not involve sublimation. 

 vk;ju ds çxyu esa okR;k HkV~Vh esa Å/oZikru izØe ugha gksrk gSA  
 

4. Addition of high proportion of manganese makes steel useful in making rails of rail roads, because  
manganese : 

 (A*) gives hardness to steel    (B) helps the formation of oxides of iron 
 (C*) can remove oxygen and sulphur  (D) can show highest oxidation state of +7 

 LVhy ftls jsy dh iVjh cukus esa iz;qDr fd;k tkrk gS mlesa mPp ek=kk esa eSXuht feyk;k tkrk gS D;ksafd ;g % 

 (A*) LVhy dks dBksjrk iznku djrk gSA  (B) vk;ju ds vkWDlkbM cukus esa enn djrk gSA 

 (C*) vkWDlhtu vkSj lYQj dks i`Fkd dj ldrk gSA (D) mPp vkWDlhdj.k voLFkk +7 iznf'kZr dj ldrk gSA 

Sol. (A) true (C) small amount of Mn is added to molten steel to remove sulphur and oxygen. 

 (A) lR; (C) lYQj o vkWDlhtu dks gVkus ds fy, xfyr /kkrq esa dqN ek=kk esa Mn feykrs gSA 
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5. Complexes formed in the cynide process are : 

 lk;ukbM çØe esa fuEufyf[kr ladqy curs gSa % 

 (A*) [Au(CN)2]–   (B*) [Ag(CN)2]–  (C) [Cu(CN)4]2–
  (D*) [Zn(CN)4]2– 

Sol. Cynide process used for Au and Ag comlexes formed in this, are : 
  Na[Au(CN)2], Na[Ag(CN)2], Na2[Zn(CN)4]. 

gy- lk;ukbM çØe Au rFkk Ag ds fy, ç;qDr gksrk gS blesa fuEufyf[kr ladqy curs gSa % 

  Na[Au(CN)2], Na[Ag(CN)2], Na2[Zn(CN)4]. 
 

6. In poling process of purification of Cu, O2 oxidises following group of elements :  

 dkWij dks 'kq) djus iksfyax çØe esa O2 rRoksa ds fuEufyf[kr lewgksa dks vkWDlhd`r djrk gS %  

 (A*) S, Sb, As  (B*) Sb, As, Fe  (C*) S, Sb, As  (D) As, Ag, Au 
Sol. In poling process of purification of Cu, O2 oxidises S, Sb, As and Fe into their oxides.  

gy- dkWij dks 'kq) djus iksfyax çØe esa O2, S, Sb, As rFkk Fe dks muds vkWDlkbMksa esa vkWDlhd`r djrk gSA  
 

7. Which of the following process(es) occur(s) during the extraction of copper from chalcopyrites ? 
 (A*) Froth floatation (B*) Roasting  (C*) Bessemerisation (D) calcination 

 pkYdksikbjkbV ls dkWij ds fu"d"kZ.k ds nkSjku fuEu esa ls dkSulk ;k dkSUkls izØe ik;s tkrs gS \ 

 (A*) >kx Iyou fof/k (B*) HktZu  (C*) cslsejhdj.k  (D) fuLrkiu 

Sol. (A) Sulphides ores are generally concentrated by froth floatation. 

 (B) 2CuFeS2 + 4O2 
roasting

  Cu2S + 2FeO + 3SO2 

 Cu2S + FeO + SiO2  FeSiO3 (fusible slag) + Cu2S (matte) 
 (C)  Bessemerisation  

  2FeS + 3O2  2FeO + 2SO2                    

  FeO + SiO2  FeSiO3 

  2Cu2S + 3O2  2Cu2O + 2SO2 

  2Cu2O + Cu2S  6Cu + SO2   (self reduction). 

gy- (A) lYQkbM v;Ld lkekU;r% >kx Iyou izØe }kjk lkfUnzr gksrs gSA 

 (B) 2CuFeS2 + 4O2 
HktZu

 Cu2S + 2FeO + 3SO2 

 Cu2S + FeO + SiO2  FeSiO3 (xyuh; /kkrqey) + Cu2S (esV) 

 (C)  cslsejhdj.k 

  2FeS + 3O2  2FeO + 2SO2                    

  FeO + SiO2  FeSiO3 

  2Cu2S + 3O2  2Cu2O + 2SO2 

  2Cu2O + Cu2S  6Cu + SO2   (Lor% vip;u). 
 

8. Calcium silicate (slag) formed in the slag formation zone in extraction of iron from haematite ore :  
 (A*) does not dissolve in molten iron. 
 (B*) being lighter floats on the molten iron . 
 (C*) is used in cement industry and as building material. 
 (D*) prevents the re-oxidation of molten iron. 

 gsesVkbV v;Ld ls vk;ju ds fu"d"kZ.k esa /kkrqey cukus okys {ks=k esa dSfY'k;e flfydsV ¼/kkrqey½ curk gS % 

 (A*) ;g xfyr vk;ju eas foys; ugha gksrk gSA 

 (B*) ;g gYdk gksus ds dkj.k xfyr vk;ju dh lrg ij rSjrk gSA 

 (C*) bldk iz;ksx lhesUV m|ksx esa rFkk ,d fuekZ.kdkjh inkFkZ ds :i esa fd;k tkrk gSA 

 (D*) ;g xfyr vk;ju ds iqu% vkWDlhdj.k dks jksdrk gSA 

Sol. (i) Slag is a fusible mass.   (ii) It has low melting point.  
 (iii) It is lighter than and immiscible with the molten metal. It is due to these impurities that the slag floats 

as a separate layer on the molten metal and can thus be easily separated from the metal. The layer of 
the slag on the molten metal prevents the metal from being oxidised. It is used as one of the constituent 
of cement and in building material. 

gy- (i) /kkrqey ,d xyuh; nzO;eku gSA  (ii) bldk xyukad fuEu gksrk gSA 

 (iii) ;g gYdk gksrk gS rFkk xfyr /kkrq ds lkFk vfeJ.kh; gksrk gSA bl dkj.k v'k qf);k¡ xfyr /kkrq ij ,d iF̀kd 

ijr ds :i esa rSjrh jgrh gaS rFkk /kkrq ls ljyrk ls i`Fkd dj ldrs gaSA xfyr /kkrq ij /kkrqey dh ijr /kkrq ds 
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vkWDlhd`r gksus ls lqj{kk djrh gS vFkkZr~ /kkrq dk vkWDlhdj.k gksus ls jksdrh gSA bldk mi;ksx lhesUV ds vo;o rFkk 

fuekZ.kdkjh inkFkZ ds :i esa gksrk gSA 

9. Which of the following statement(s) is (are) incorrect ?   
 (A) In Serpeck’s process silica is removed by heating the bauxite to 1800°C with coke in a current of N2 

 (B) In extraction of lead from galena roasting and self reduction takes place in the same furnace but 
under different conditions of temperature and supply of air 

 (C) The tin is obtained by the carbon reduction of black tin.  
 (D*) None  

 fuEu esa ls dkSulk@dkSuls dFku xyr gS \ 

 (A) lisZd fof/k esa ckWDlkbV dks 1800ºC rkieku ij dksd ds lkFk N2 dh /kkjk esa xeZ djus ij flfydk i`Fkd gks 

tkrh gSA 

 (B) xSysuk ls ysM ds fu"d"kZ.k esa HktZu o Lor% vip;u izØe mlh HkV~Vh esa rki rFkk ok;q ds izokg dh fofHkUu 

ifjfLFkfr;ksa esa gksrs gSaA  

 (C) CySd fVu ds dkcZu&vip;u ls fVu izkIr gksrk gSA 

 (D*) mijksDr esa ls dksbZ ugha 

Sol. (A) White bauxite contains the impurity of silica which is removed by heating with coke in a stream of N2  

 SiO2 + 2C 
1800ºC

  Si + 2CO ; Al2O3 + 3C + N2
 1800ºC
  2AlN + 3CO 

 (B) 2PbS + 3O2 
lower temperature

air
  2PbO + SO2 ; 2PbO + PbS 

higher temperature
  3Pb + SO2  

 (C) SnO2 (black tin contains 60–70% SnO2) + 2C 
  Sn + 2CO. 

gy- (A) lQsn ckWDlkbM esa flfydk dh v'kqf);k¡ ikbZ tkrh gS ftls N2 dh Hkki esa dkWd ds lkFk xeZ djds nwj fd;k 

tkrk gSA 

 SiO2 + 2C 
1800ºC

  Si + 2CO ; Al2O3 + 3C + N2
 1800ºC
  2AlN + 3CO 

 (B) 2PbS + 3O2 
fuEu rki

ok;q
 2PbO + SO2 ; 2PbO + PbS 

mPp rki
 3Pb + SO2  

 (C) SnO2 (dkyk fVu 60–70% SnO2 j[krk gSa) + 2C 


  Sn + 2CO. 
 

10. Parting of gold may be done with :       
 (A*) Sulphuric acid (B) Sodium hydroxide (C) Borax  (D*) Chlorine (Cl2)  

 xksYM dk iF̀kd~dj.k fuEukafdr ds lkFk dj ldrs gSaA 

 (A*) lY¶;qfjd vEy (B) lksfM;e gkbMªkWDlkbM (C) cksjsDl   (D*) Dyksjhu (Cl2) 

Sol. Gold is not attacked by sulphuric acid, nitric acid and Cl2 use to separate it from borax so, parting of 
gold can be done with these.  

gy % xksYM lY¶;qfjd vEy] ukbfVªd vEy ls izHkkfor ugha gksrk gS rFkk Dyksjhu bldks cksjsDl ls vyx djus esa ç;qDr 

gksrk gSA vr% xksYM dk i`Fkd~dj.k buds lkFk dj ldrs gSaA 
 

11. Liquation process may be applied for the purification of :     
 (A) copper  (B*) tin   (C) iron   (D*) zinc 

 nzohdj.k izØe dks 'kqf}dj.k ds fy, ç;ksx fd;k tk ldrk gS  

 (A) dkWij   (B*) fVu   (C) vk;ju  (D*) ftad 

Sol. Liquation process is used for the purification of those metals which are less fusible than impurities 
present. 

gy- nzohdj.k izØe dk mi;ksx mu /kkrqvks ds fy;s djrs gS tks v'kq}rk ls de xyuh; gksrk gSA 
 

12. Of the following reduction processes, the correct process(es) is/are :  

 fuEu vip;u izØeks esa ls lgh izØe dkSulk@dkSuls gSA 

 (A*) Fe2O3 + CO  Fe + CO2   (B*) ZnO + C  Zn + CO  

 (C*) Cu2O + Cu2S  Cu + SO2  (D*) PbO + C  Pb + CO 

Sol. All processes are correct. (lHkh izØe lgh gSA) 

 (A) Fe2O3 + 4CO 


  3Fe + 4CO2  (B) ZnO + C 


  Zn + CO  

 (C) 2Cu2O + Cu2S 


  6Cu + SO2   (D) PbO + C 


  Pb + CO 
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13. Roasting of copper pyrites is done : 
 (A*) to remove moisture. 
 (B*) to oxidise free sulphur and antimony. 
 (C) to convert pyrites completely into Cu2O and FeO. 
 (D*) to remove volatile organic impurities. 

 dkWij ikbjkbV dk HktZu gksrk gS  

 (A*) ueh dks gVkus esa 

 (B*) eqDr lYQj rFkk ,UVheuh dks vkDlhd`r djus esa 

 (C) ikbjkbV dks iw.kZr% Cu2O rFkk FeO esa cnyus esa 

 (D*) ok"i'khy dkcZfud v'kq}rk dks gVkus esa 

Sol. (C) is incorrect statement as 2CuFeS2 + 4O2 


  Cu2S + 2FeO + 3SO2.  

gy- (C) xyr dFku gS] 2CuFeS2 + 4O2 


  Cu2S + 2FeO + 3SO2.  
 

14. Select the correct statement(s) with respect to the differences between roasting and calcination. 
 (A*) In roasting at higher temperature sulphide ores of the some metal like Cu, Pb, Hg etc. are reduced 

directly to metal but not in calcination. 
 (B) Partial fusion occurs in calcination but not in roasting. 
 (C*) Calcination is done in limited supply of air or absence of air but in roasting supply of excess air is 

required. 
 (D) Combustion reaction occurs in roasting but not in calcination. 

 HktZu rFkk fuLrkiu ds e/; vUrj ds lanHkZ esa lgh dFku@dFkuksa dk p;u dhft,A 

 (A*) mPp rki ij HktZu esa dqN /kkrq tSls Cu, Pb, Hg vkfn ds lYQkbM v;Ld lh/ks gh /kkrq esa vipf;r gks tkrs 

gSa fdUrq fuLrkiu esa ugha gksrs gSA 

 (B) fuLrkiu esa vkaf'kd xyu gksrk gS fdUrq HktZu esa ,slk ugha gksrk gSA 

 (C*) fuLrkiu ok;q dh lhfer miyfC/k ;k ok;q dh vuqifLFkfr esa gksrk gS fdUrq HktZu izØe ok;q ds vkf/kD; esa 

lEiUu gksrk gSA 

 (D) HktZu esa ngu vfHkfØ;k gksrh gS fdUrq fuLrkiu esa ugha gksrh gSA 

Sol. (A) Roasting. It is a process of heating the concentrated ore (generally sulphide ore) strongly in the 
excess of air or O2 below its melting point.  

 Roasting at high temperature. The sulphide ores of some of the metals like Cu, Pb, Hg, Sb etc., when 
heated strongly in the free supply of air or O2 are reduced directly to the metal rather than to the 
metallic oxides. 

 (C) Calcination. It is a process of heating the concentrated ore strongly in a limited supply of air or in 
the absence of air. 

gy- (A) HktZu : HktZu izØe esa lkfUnzr v;Ld (lkekU; lYQkbM v;Ld) dks blds xyukad ls uhps ok;q ds vkf/kD; esa 

xeZ fd;k tkrk gSA HktZu mPp rki ij gksrk gSA dqN /kkrq tSls Cu, Pb, Hg, Sb vkfn ds lYQkbM v;Ldksa dks ok;q 

ds vkf/kD; ;k O2 esa izcy :i ls xeZ djus ij lh/ks gh vipf;r gksdj /kkrq cukrs gSA  

 (C) fuLrkiu : bl izØe esa lkfUnzr v;Ld dks ok;q dh lhfer ek=kk ;k ok;q dh vuqifLFkfr esa xeZ fd;k tkrk gSA 

 

PART - IV : COMPREHENSION 

Hkkx - IV : vuqPNsn (COMPREHENSION) 

  
 Read the following passage carefully and answer the questions.  

 fuEu vuqPNsn dks /;kuiwoZd if<+;s rFkk iz'uksa ds mÙkj nhft,A 
 

Comprehension # 1 
  Amongst the various ores of a metal (M) (sulphide, carbonates, oxides, hydrated or hydroxides) two 

ores [X] and [Y] show the following reactivity.  
 (i) [X] on calcination gives a black solid (S), water and a colourless gas which produces milkyness when 

passed through lime water. But this colourless gas does not decolourise the acidified KMNO4. 
 (ii) [X] dissolved in dilute HCl on reaction with KI gives a white precipitate (P) and iodine gas. 
 (iii) [Y] on roasting at high temperature gives metal (M) and a gas (G1) which turns starch iodate 

solution blue. 
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 (iv) [Y] on reaction with dilute HCl gives a white precipitate (MS) and  another gas (G2) which turns lead 
acetate solution black and also reacts with gas (G1) to precipitate colloidal sulphur in presence of 
moisture. 

 The M, S, [X] and [Y] gives greenish blue flame.  

vuqPNsn # 1 

  ,d /kkrq (M) ds cgqr v;Ldks esa ls (lYQkbM] dkcksZusV~l] vkWDlkbM] ty;kstu ;k gkbMªkWDlkbM) nks v;Ld [X] rFkk 

[Y] fuEufyf[kr lfØ;rk iznf'kZr djrs gSaA  

 (i) [X] ds fuLrkiu ij ;g ,d dkyk Bksl (S), ty rFkk ,d jaxghu xSl nsrk gS tc jaxghu xSl pwus ds ikuh esa ls 

xqtkjrs gSa rks ;g nq/k tSls jax dk mRiknu djrh gSA ysfdu jaxghu xSl vEyhd`r KMNO4 dk jax ugha mM+krh gSA 

 (ii) ruq HCl esa foys; [X] KI ds lkFk fØ;k djus ij ,d lQsn vo{ksi (P) rFkk vk;ksMhu xSl nsrk gSA 

 (iii) [Y] dk mPp rki ij HktZu djus ij ;g /kkrq (M) rFkk xSl (G1) nsrk gSA tks LVkpZ vk;ksMsV foy;u dks uhyk 

dj nsrh gSA 

 (iv) [Y] dh ruq HCl ds lkFk vfHkfØ;k djkus ij ,d lQsn vo{ksi (MS) rFkk nwljh vU; xSl (G2) izkIr gksrh gS tks 

ysM ,lhVsV ds foy;u dks dkys foy;u esa ifjofrZr djrh gS vkSj ueh dh mifLFkfr esa xSl (G1) ds lkFk Hkh 

vfHkfØ;k djds dksykbMh lYQj dk vo{ksi nsrh gSA  

 M, S, [X] rFkk [Y] gfjr uhyh Tokyk nsrs gSaA 

 

1. The metal ores [X] and [Y] are respectively :  
 (A*) Carbonate and sulphide ores   (B) Sulphide and carbonate ores  
 (C) Carbonate and hydroxide ores   (D) Carbonate and oxide ores   

 /kkrq v;Ld [X] rFkk [Y] Øe'k% gSA        

 (A*) dkcksZusV rFkk lYQkbM v;Ld   (B) lYQkbM rFkk dkcksZusV v;Ld  

 (C) dkcksZusV rFkk gkbMªkWDlkbM v;Ld  (D) dkcksZusV rFkk vkWDlkbM v;Ld 

Sol. [X] = CuCO3. Cu(OH)2 or 2CuCO3.Cu(OH)2  ; [Y] = Cu2S or CuFeS2  

 CuCO3.Cu(OH)2 


  CuO (S) + CO2 + H2O ; 

 [Y] = Cu2S or CuFeS2  

 2Cu2S + 3O2   2Cu2O + 2SO2 ; Cu2S + 2Cu2O   6Cu (M) + SO2(g)  

 5SO2 + 2O3
– + 4H2O   2 + SO4

2– + 8H+   

 2 + strach   blue colour  

gy- [X] = CuCO3. Cu(OH)2 ;k 2CuCO3.Cu(OH)2  ; [Y] = Cu2S or CuFeS2  

 CuCO3.Cu(OH)2 


  CuO (S) + CO2 + H2O ; 

 [Y] = Cu2S ;k CuFeS2  

 2Cu2S + 3O2   2Cu2O + 2SO2 ; Cu2S + 2Cu2O   6Cu (M) + SO2(g)  

 5SO2 + 2O3
– + 4H2O   2 + SO4

2– + 8H+   

 2 + LVkpZ  uhyk  jax  
  

 

2. Which of the following statements is correct about [Y] ?      
 (A) [Y] is converted to metal (M) by self reduction.     
 (B) Carbonate extract of [Y] gives yellow precipitate with suspension of CdCO3. 
 (C) [Y] is copper glance or copper pyrite 
 (D*) All of these  

 [Y] ds ckjs esa fuEufyf[kr esa ls dkSulk dFku lgh gS \    

 (A) [Y] Lor% vip;u }kjk /kkrq (M) esa ifjofrZr gksrk gSA  

 (B) [Y] dk dkcksZusV fu"d"kZ (Carbonate extract) CdCO3 ds fuyEcu (Suspension) ds lkFk ihyk vo{ksi nsrk gSA  

 (C) [Y] dkWij XykUl ;k dkWij ikbjkbV gSA    

 (D*) buesa ls lHkh 

Sol. It is sulphide ore (Cu2S or CuFeS2) & is called as copper glance or copper pyrite; S2– gives yellow ppt. 
of CdS with CdCO3 suspension.  

gy- ;g lYQkbM v;Ld (Cu2S ;k CuFeS2) gS vkSj bls dkWij XykUl ;k dkWij ikbjkbV dgrs gSaA S2–] CdCO3 ds 

lkFk CdS dk ihyk vo{ksi nsrk gSA  
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3. The gas (G1) acts as  
 (A) oxidising agent     (B) reducing agent   
 (C*) oxidising and reducing agent   (D) fluxing agent   

 xSl (G1) fuEu dh rjg dk;Z djrh gSA       

 (A) vkWDlhdkjd ds :i esa    (B) vipk;d ds :i esa  

 (C*) vkWDlhdkjd rFkk vipk;d :i esa  (D) xkyd vfHkdeZd dh rjg ds :i esa 

Sol. G1 = SO2; It can increase its oxidation state from +4 to +6 & decrease from +4 to 0 or –2.  

gy % G1 = SO2; ;g bldh vkWDlhdj.k voLFkk +4 ls +6 rd c<+k ldrh gS rFkk +4 ls 0 ;k –2 rd ?kVk ldrh gSA  
 

4. The white precipitate (P) is of :        
 (A*) Cu2I2  (B) CuI2   (C) K2[CuI4]  (D) none  

 lQsn vo{ksi (P) fdldk gS % 

 (A*) Cu2I2  (B) CuI2   (C) K2[CuI4]  (D) dksbZ ughaA  

Sol. CuCO3 + 2HCI  CuCl2 + CO2 + H2O;  CuCl2 + 2KI  CuI2+ 2KCI;   2CuI2  Cu2I2 + 2 
 

5. Identify the correct statement about [X]. 
 (A) It is malachite or azurite ore 

 (B) Its solution in dil. HCl gives white ppt of Cu22 with K  
 (C) It on calcination gives black cupric oxide 
 (D*) All of these  

 [X] ds ckjs esa lgh dFku dks igpkfu, %      

 (A) ;g eSykdkbV ;k ,tqjkbV v;Ld gS   

 (B) ruq HCl esa bldk foy;u KI ds lkFk Cu22 dk lQsn vo{ksi nsrk gSA  

 (C) bldk fuLrkiu djus ij ;g dkyk D;wizhd vkWDlkbM nsrk gSA  

 (D*) mijksDr lHkh 

Sol. CuCO3.Cu(OH2) 


  CuO (black) ¼dkyk½ + CO2 + H2O 

 CuCO3 . Cu(OH)2 + 4HCl  2CuCl2 + 3H2O + CO2 ;   

 2CuCl2 + 4KI  Cu2 2 (white) ¼lQsn½ + 2 + 4KCI 
 

Comprehension # 2 
 Read the following graph and answer the following questions. 
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vuqPNsn # 2 

 fuEu xzkQ dks lko/kkuhiwoZd if<+;s rFkk fuEu ç'uks ds mrj nhft, \ 

 
 
6. At what approximate temperature, zinc and carbon have equal affinity for oxygen.  

 og mi;qDr rkieku D;k gS] ftl ij ftad rFkk dkcZu vkDlhtu ds çfr leku ca/kqrk j[krs gSaA  

 (A*) 1000ºC  (B) 1500ºC  (C) 500ºC  (D) 1200ºC 
Sol. At about 1000ºC, lines cross and thus at this temperature zinc and carbon have equal affinity for 

oxygen. 

 yxHkx 1000ºC ij js[kk,W ,d&nwljs dks dkVrh gS vr% bl rkieku ij ftad rFkk dkcZu vkDlhtu ds çfr leku 

 ca/kqrk j[krs gSaA  
 

7. To make the following reduction process spontaneous, temperature should be : 

 fuEu vip;u fof/k dks Lor% cukus ds fy, rkieku yxHkx gksxkA 

  ZnO + C  Zn + CO 

 (A) < 1000ºC  (B*) > 1000ºC  (C) < 500ºC (D) > 500ºC ¼ysfdu½ but < 1000ºC 

Sol. (B) In Ellingham diagram all three oxidation curves for the carbon system lie above that for oxidation of 
zinc, until a temperature of approximately 1000ºC is reached. At this point C is thermodynamically 
capable of reducing ZnO to Zn. The overall equation for reduction is  

  ZnO(s) + C(s)  Zn(g)  + CO(g)  

gy % (B) ,afyxe vkjs[k esa dkcZu ra=k ds fy, rhuksa vkWDlhdj.k oØ ftad ds vkWDlhdj.k oØ ls Åij fLFkr gksrs gSA tc 

rd fd rkieku yxHkx 1000ºC rd igq¡p tkrk gSA bl fcUnq ij C Å"ekxfrdh :i ls ZnO dks Zn esa vipf;r 

djus esa leFkZ gksrk gSA vip;u ds fy, lEiw.kZ vfHkfØ;k gSA  

  ZnO(s) + C(s)  Zn(g)  + CO(g) 
 

8. Which of the following statement is true ? 
 (A) In the extractive metallurgy of iron, the reduction of calcined / roasted haematite ore in blast furnace 

takes place in the lower temperature range as well as in the higher temperature range by carbon  
monoxide and carbon respectively. 

 (B) The reduction of zinc oxide by carbon takes place at higher temperature than that in case of copper. 
 (C) It is quite easy to reduce oxide ores of copper directly to the metal by heating with coke after 500-

600K.
 (D*) All of these 

 fuEu esa ls dkSulk dFku lR; gSa \       

 (A) okR;k Hkêh esa fuLrkfir ;k HkftZr gsesVkbZV v;Ld dk dPps ykSgs esa vip;u de rki ijkl rFkk mPp rki ijkl 

esa Øe'k% CO rFkk C }kjk gksrk gSaA 

 (B) dkWij dh vis{kk ftad vkWDlkbM dk dkcZu }kjk vip;u] mPp rkieku ij gksrk gSA  

 (C) ;g vf/kd vklku gS fd dkWij ds vkDlkWbM v;Ld dks lh/ks /kkrq esa 500-600K ds ckn dksd ds lkFk vipf;r 

dj fn;k tkrk gSaA
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 (D*) mijksDr lHkhA 

Sol. FeO(s) + C(s)  Fe(s/l) + CO (g)    .............. (1) 

 FeO(s)  Fe(s) + 
1

2
O2(g) [G(FeO, Fe)]    .............. (2) 

 C(s) + 
1

2
O2(g)  CO(g) [G(C, CO)]    .............. (3) 

 G(C, CO) + G (FeO, Fe) = rG     .............. (4)  

 In Gº vs T plot representing reaction (2), the plot goes upward and that representing the change C  
CO (C, CO) goes downward. At temperatures above 1073K (approx.), the C, CO line comes below the 
Fe,FeO line  

 [G(C, CO) < G(Fe, FeO)]. So in this range, coke will be reducing the FeO and will itself be oxidised to CO. 
In a similar way the reduction of Fe3O4 and Fe2O3 at relatively lower temperatures by CO can be 
explained on the basis of lower lying points of intersection of their curves with the CO, CO2 curve in the 
given figure. 

2ZnS + 3O2  2ZnO + 2SO2; ZnS + 2O2 ZnSO4; ZnSO4 
1200 K

  2ZnO + 2SO2 + O2 

 The reduction of zinc oxide is done using coke. The temperature in this case is higher than that in case 

of copper because ZnO line crosses C  CO line at higher temperature than that of CuO.  

  ZnO + C 
coke 1673 K

  Zn + CO  

gy % FeO(s) + C(s)  Fe(s/l) + CO (g)    .............. (1) 

 FeO(s)  Fe(s) + 
1

2
O2 (g) [G(FeO, Fe)]    .............. (2) 

 C(s) + 
1

2
O2 (g)  CO (g) [G(C, CO)]    .............. (3) 

 G (C,CO) + G (FeO, Fe) = rG     .............. (4)  

 Gº rFkk T vkjs[k vfHkfØ;k (2), dks iznf'kZr djrk gS] oØ Åij c<+rk gS rFkk tks C CO ifjorZu dks iznf'kZr djrk 

gS rFkk fQj uhps c<+rk gS yxHkx 1073K rki ds Åij C, CO js[kk Fe,FeO js[kk ls uhps vk tkrh gSA [G(C, CO) <  

G(Fe, FeO)]. blfy, bl ijkl esa dksd FeO dks vipf;r djsxk rFkk Lo;a CO esa vkWDlhdr̀ gks tk;sxkA blh izdkj 

ls vkisf{kd fuEu rki ij CO }kjk Fe3O4 o Fe2O3  ds vip;u dh O;k[;k dj ldrs gS tks fn;s x;s fp=k esa CO, 

CO2 oØ ds lkFk buds oØks ds vUr% [k.M ds fuEu fcUnqvksa ij vk/kkfjr gSA  

 2ZnS + 3O2  2ZnO + 2SO2; ZnS + 2O2 ZnSO4 ;  ZnSO4 
1200 K

  2ZnO + 2SO2 + O2     

 ftad vkWDlkbM ds vip;u ds fy, dkWd dk iz;ksx djrs gSA bl fLFkfr esa rkieku dkWij dh fLFkfr dh rqyuk esa 

mPp gksrk gSA D;ksafd mPp rki ij ZnO js[kk C  CO js[kk dks CuO dh rqyuk esa ikj dj tkrh gSA 

 ZnO + C 
coke 1673 K

  Zn + CO 

 
Comprehension # 3 
 Answer Q.9, Q.10 and Q.11 by appropriately matching the information given in the three 

columns of the following table. 

The scientific and technological process used for the extraction isolation of the metal from its are is called as 
metallurgy. Following information is given in columns : 
Column-1 : Ore 
Column-2 : Process desirable in metallurgy. 
Column-3 : Process involved in column-II. 

Column-1 Column-2 Column-3 

(I) Copper pyrite (i) Dow's process (P) Electrolytic reduction in fused state 

(II) Bauxite (ii) 
Mac-Arthur  
Forrest process 

(Q) 
Molten MgCl2 + CaCl2 + NaCl 
electrolysis 

(III) Silver argentite (iii) Hall-Heroult process (R) 
Molten impure aluminum + fluorides of 
Na+, Ba2+ and Al3+ electrolysis  

(IV) MgCl2 from sea water (iv) Hoop's process (S) 
Complex formation and displacement 
by metal. 

vuqPNsn # 3 

 uhps nh x;h Vscy ds rhu dk¡yeksa esa miyC/k lwpuk dk mi;qDr <ax ls lqesy dj iz'uksa Q.9, Q.10 vkSj Q.11 ds 

mÙkj nhft;sA 
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èkkrq ds v;Ld ls èkkrq ds fu"d"kZ.k foyxu ds fy, iz;qDr fof'k"V rFkk rdfudh izØe èkkrqdeZ dgykrk gSA  

fuEu lwpuk;sa LrEHkksa esa fn x;h gS&  

LrEHk -1 : v;Ld 

LrEHk -2 : èkkrqdeZ esa okafNr izØe  

LrEHk -3 : LrEHk -II esa fufgr izØe 

LrEHk -1 LrEHk -2 LrEHk -3 

(I) dkWij ikbjkbV (i) MkWo izØe (P) xfyr voLFkk esa oS|qrvi?kVuh vip;u  

(II) ckWDlkbV (ii) esd-vFkZj QkWjsLV izØe (Q) xfyr MgCl2 + CaCl2 + NaCl oS|qrvi?kVu 

(III) flYoj vtsZUVkbV (iii) gkWy-gSjkWYV izØe (R) 
xfyr v'kq) ,Y;qfefu;e + Na+, Ba2+ rFkk 

Al3+ oS|qrvi?kVu ds ¶yksjkbM 

(IV) leqæh ty ls MgCl2 (iv) gwi izØe (S) ladqy fuekZ.k rFkk èkkrq }kjk foLFkkiu  
 

9. For Ag, the only correct combination is : 

 Ag ds fy, dsoy lgh la;kstu gS& 

 (A) (III) (i) (S)  (B) (III) (iv) (P)  (C*) (III) (ii) (S)  (D) (III) (iii) (R) 
 

10. Metal which is obtained from carnallite can be extracted by following combination : 

 dkusZykbV ls izkIr èkkrq dks fuEu la;kstu }kjk fu"df"kZr fd;k tk ldrk gS&  

 (A) (III) (iii) (R)  (B) (II) (iv) (S)  (C) (IV) (i) (S)  (D*) (IV) (i) (Q) 
 

11. Select the only correct combination for Al : 

 Al ds fy, dsoy lgh la;kstu igpkfu;s& 

 (A) (II) (iv) (P)  (B) (II) (iii) (R)   (C) (II) (iii) (S)  (D*) (II) (iv) R)  
 

 
 

* Marked Questions may have more than one correct option.  

* fpfUgr iz'u ,d ls vf/kd lgh fodYi okys iz'u gS -  
 

PART - I : JEE (ADVANCED) / IIT-JEE PROBLEMS (PREVIOUS YEARS)  

Hkkx - I : JEE (ADVANCED) / IIT-JEE ¼fiNys o"kksZ½ ds iz'u  
 

1. In the process of extraction of gold,     

  Roasted gold ore + CN¯ + H2O 2O
   [X] + OH¯ 

  [X] + Zn   [Y] + Au 

 Identify the complexes [X] and [Y].      [JEE-2003(S), 3/84] 

 lksus ds fu"d"kZ.k ds izØe esa         

  HkftZr lksus dk v;Ld + CN¯ + H2O 2O
  [X] + OH¯  

      [X] + Zn   [Y] + Au 

 ladqy [X] rFkk [Y] dks igpkfu;sA       [JEE-2003(S), 3/84] 

 (A*)  X = [Au(CN)2]¯, Y = [Zn(CN)4]2–  (B)  X = [Au(CN)4]3–, Y = [Zn(CN)4]2– 
 (C)  X = [Au(CN)2]¯, Y = [Zn(CN)5]4–  (D)  X = [Au(CN)4]¯, Y =  [Zn(CN)4]2– 

Sol. Au + 2CN– + H2O + ½O2  [Au(CN)2]– (X) + 2OH– ;  2[Au(CN)2]– + Zn = [Zn(CN)4]2– (Y) + 2Au. 
 

2. Write down the reaction involved in the extraction of lead. What is the oxidation number of lead in 
litharge ?          [JEE-2003(M), 2/60] 

 ysM ds fu"d"kZ.k ds fy, jklk;fud vfHkfØ;k,a fyf[k,A fyFkktZ esa ysM dh vkWDlhdj.k la[;k D;k gS \   

          [JEE-2003(M), 2/60] 
Ans. O.N. is +2, litharge is PbO. 

 +2, PbO fyFkktZ dk lw=k PbO gSA 

Sol. PbS + 2O2 
Roasting


  PbSO4 ; 2PbS + 3O2 

Roasting


  2PbO + 2SO2. 
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 PbS + 2PbO  3Pb + 2SO2 ; PbS + PbSO4  2Pb + 2SO2. 

 SiO2 + CaO(flux)  CaSiO3 (slag) + PbO. 

gy-  PbS + 2O2 



HktZu

 PbSO4 ; 2PbS + 3O2 



HktZu

 2PbO + 2SO2. 

 PbS + 2PbO  3Pb + 2SO2 ; PbS + PbSO4  2Pb + 2SO2. 

 SiO2 + CaO(xkyd)  CaSiO3 (/kkrqey) + PbO. 
 

3. Pb and Sn are extracted from their chief ores by  :    [JEE-2004(S), 3/84] 
 (A) carbon reduction and self reduction.  (B*) self reduction and carbon reduction. 
 (C) electrolytic reduction and self reduction. (D) self reduction and electrolysis. 

 Pb vkSj Sn dk fu"d"kZ.k muds eq[;% v;Ld ls gksrk gS %    [JEE-2004(S), 3/84] 

 (A) dkcZu vip;u vkSj Lor% vip;u }kjk  (B*) Lor% vip;u vkSj dkcZu vip;u }kjk 

 (C) oS|qr vi?kVu vkSj Lor% vip;u }kjk  (D) Lor% vip;u vkSj oS|qr vi?kVu }kjk 

Sol. 2PbS + 3O2  2PbO + 2SO2 

 PbS + 2PbO  3Pb + SO2 

 SnO + C  Sn + CO 

 SnO + CO  Sn + CO2 
 

4. Two ores A1 and A2 of a metal M show the following reactivity : 

 
 Write the chemical formulae of A1, A2, S, P and G. Explain using required chemical reactions. 

          [JEE-2004, 4/144] 

 /kkrq  M ds nks v;Ld A1 vkSj A2 fuEu fØ;k'khyrk çnf'kZr djrs gS :    [JEE-2004, 4/144] 

A1

S ( ) + CO  + H Odkyk Bksl 2 2

P ( ) + vo{ksi I2

 fuLrkiu

(i) . HCl

(ii) K

ruq

I

A2
  HktZu

G ( ) + M ( )xSl /kkrq

G
 K Cr O  vEyh; foy;u2 2 7  gjk foy;u  

 A1, A2, S, P vkSj G dk jklk;fud lw=k fyf[k,A budks iz;qDr jklk;fud vfHkfØ;kvksa ls le>kb,A 

Ans. A1 = CuCO3 .Cu(OH)2   or   2CuCO3 .Cu(OH)2 ; 
 A2 = Cu2S ; S = CuO; P = Cu2I2 ; G = SO2 
Sol. Formation of CO2 and H2O indicates that ore A1 is hydrated carbonate ore. 
 A1 when treated with HCl and then KI gives white precipitate and iodine gas indicates that it is the ore 

of copper. 

 (A1) CuCO3.Cu(OH)2 


  CuO  (black) + CO2 + H2O. 

        CuCO3.Cu(OH)2 + HCl  CuCl2 + H2O + CO2. 

        2Cu2+ + 4I–  Cu2I2  + I2. 
 The precipitation of metal (by self reduction) and evolution of a gas (on roasting) which turns acidified 

Cr2O7
2– green indicates that A2 is sulphide ore of copper. 

 (A2) 2Cu2S + 3O2  2Cu2O + 2SO2 ;  Cu2S + 2Cu2O  6Cu + SO2 

        3SO2 + Cr2O7
2– + 2H+  2Cr3+ (green solution) + 3SO2 + H2O. 
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 So, A1 = CuCO3.Cu(OH)2   or   2CuCO3.Cu(OH)2 ; 
  A2 = Cu2S ; S = CuO; P = Cu2I2 ; G = SO2 

gy. CO2 vkSj H2O dk cuuk ;g iznf'kZr djrk gSA fd A1 gkbMsªfVM dkcksZusV v;Ld gSA 

 A1 dks tc igys HCl ds lkFk rFkk ckn esa KI ds lkFk mipkfjr djrs gS rc lQsn vo{ksi curk gS vkSj vk;ksMhu 

xSl fudyrh gSA ;g ;s iznf'kZr djrk gS fd ;g dkij dk v;Ld gSA 

 (A1) CuCO3.Cu(OH)2 


  CuO  (dkyk) + CO2 + H2O. 

        CuCO3.Cu(OH)2 + HCl  CuCl2 + H2O + CO2. 

        2Cu2+ + 4I–  Cu2I2  + I2 .   

 /kkrq dk vo{ksi.k ¼Lor% vip;u }kjk½ vkSj xSl dk fu"dklu ¼HktZu ij½ rFkk vEyhd`r Cr2O7
2– dk gjk jax esa 

ifjorZu iznf'kZr djrk gS] fd A2 dkWij dk lYQkbM v;Ld gSA 

 (A2) 2Cu2S + 3O2  2Cu2O + 2SO2 ;  Cu2S + 2Cu2O  6Cu + SO2 

        3SO2 + Cr2O7
2– + 2H+  2Cr3+ (gjk foy;u) + 3SO2 + H2O. 

 vr%] A1 = CuCO3.Cu(OH)2   ;k   2CuCO3.Cu(OH)2 ; 

  A2 = Cu2S ; S = CuO; P = Cu2I2 ; G = SO2 
 

5. Which of the following ore contains both Fe and Cu ?    [JEE - 2005, 3/144] 
 (A*) Chalcopyrite (B) Malachite  (C) Cuprite  (D) Azurite 

 fuEu esa ls fdl v;Ld esa Fe vkSj Cu nksuksa gh mifLFkr gksrs gS \   [JEE - 2005, 3/144] 

 (A*) pkWYdksikbjkbV (B) esykdkbV   (C) D;wizkbV  (D) ,tq+jkbV 

Sol. Chalcopyrite is CuFeS2 which contains both Fe and Cu. 

gy- pkYdksikbjkbV CuFeS2 gS tks Fe o Cu nksuks j[krk gSA 
 

6. Match the extraction processes listed in column-I with metals listed in column-II. [JEE - 2006, 6/184] 

 Column-I  Column-II 

(A) Self reduction (p) Lead 

(B) Carbon reduction (q) Silver 

(C) Complex formation and displacement by metal (r) Copper 

(D) Decomposition of iodide  (s) Boron 

 LrEHk-I esa nh xbZ fu"d"kZ.k dh fof/k;ksa dks LrEHk-II esa nh xbZ /kkrqvksa ls lqesfyr dhft,A [JEE - 2006, 6/184] 

 LrEHk-I  LrEHk-II 

(A)  Lor% vip;u (p) ySM 

(B) dkcZu vip;u (q) flYoj 

(C) ladqy fuekZ.k vkSj /kkrq }kjk izfrLFkkiu (r) dkWij 

(D) vk;ksMkbZM dk fo;kstu  (s) ckWjksu 

Ans. (A - p, r), (B - p), (C - q), (D - s). 

Sol. (A) 2PbS + 3O2  2PbO + 2SO2. 

      2PbO + PbS  3Pb + SO2. 

       PbO + C  Pb + CO.   

 (B) 2Cu2S + 3O2  2Cu2O + 2SO2. 

       2Cu2O + Cu2S  6Cu + SO2. 

 Self reduction (Lor%µvip;u). 

 (C) Ag + 2CN– 2

2

O

H O
  [Ag(CN)2] –.  

      2[Ag(CN)2]– + Zn  [Zn(CN)4]2– + 2Ag . 

 (D) 2BI3 


  2B + 3I2.  
 

7. Extraction of zinc from zinc blende is achieved by :    [JEE - 2007, 3/162] 
 (A) electrolytic reduction 
 (B*) roasting followed by reduction with carbon 
 (C) roasting followed by reduction with another metal 
 (D) roasting followed by self-reduction  

 ftad CysaM (Zinc blende) ls ftad (Zinc) dk fu"d"kZ.k dSls fd;k tkrk gS \  [JEE - 2007, 3/162] 

 (A) oS|qr vi?kV~; vip;u ls    (B*) HktZu ds i'pkr~ dkcZu ds lkFk vip;u ls 
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 (C) HktZu ds i'pkr~ vU; /kkrq ds lkFk vip;u ls (D) HktZu ds i'pkr~ Lor% vip;u ls 

Sol. Zinc blende is roasted in excess of air to convert it into oxide. The oxide formed is then heated in 
presence of coke to get metallic zinc (reduction). 

 2ZnS + 3O2 


  2ZnO + 2SO2 ;  ZnO + C 
 Zn + CO . 

gy- ftad CySaM dks blds vkDlkbM esa ifjofrZr djus ds fy, ok;q ds vkf/kD; esa HkftZr fd;k tkrk gSA fuZfer vkDlkbM 

ls /kkfRod ftad izkIr djus ds fy, bls iqu% dksd dh mifLFkfr esa xeZ fd;k tkrk gSA 

 2ZnS + 3O2 


  2ZnO + 2SO2 ;  ZnO + C 
 Zn + CO . 

 

8. Native silver metal forms a water soluble complex with a dilute aqueous solution of NaCN in the 
presence of:          [JEE - 2008, 3/163] 

 (A) nitrogen   (B*) oxygen   (C) carbon dioxide  (D) argon  

 NaCN ds ruq foy;u ds lkFk fuEu dh mifLFkfr esa izkd`frd flYoj /kkrq (native silver metal) ty esa foys; 

ladqy (water soluble complex) nsrh gSA       [JEE - 2008, 3/163] 
 (A) ukbVªkstu   (B*) vkWDlhtu   (C) dkcZuMkbZvkWDlkbM (D) vkxZu 

Sol. Reaction is reversible so to get the maximum yield of the product, the reaction is carried out in 
presence of oxygen. Also oxygen oxidises silver to silver (I) ion which then produces soluble complex 
with CN– ions. 

  2Ag + 4 NaCN + 
1

2
O2 + H2O  2Na[Ag(CN)2] + 2NaOH. 

gy  ;g vfHkfØ;k mRØe.kh; gS vr% mRikn dh vf/kdre yC/kh ds fy, vfHkfØ;k vkWDlhtu dh mifLFkfr esa gksrh gSA ;g 

flYoj /kkrq dks flYoj (I) vk;u esa vkDlhd`r djrk gS tks ckn esa CN– vk;u ds lkFk foys; ladqy cukrk gSA 

  2Ag + 4 NaCN + 
1

2
O2 + H2O  2Na[Ag(CN)2] + 2NaOH. 

 

9. Match the conversions in Column-I with the type(s) of reaction(s) given in Column-II. 
           [JEE-2008, 6/163] 

 Column-I  Column-II 

(A) PbS  PbO (p) Roasting 

(B) CaCO3  CaO (q) Calcination 

(C) ZnS  Zn (r) Carbon reduction 

(D) Cu2S  Cu (s) Self reduction 

 LrEHk-I ds :ikarjk.kksa dk LrEHk-II esa fn;s x;s vfHkfØ;k izdkjksa ds lkFk lqesy dhft,A [JEE-2008, 6/163] 

 LrEHk-I  LrEHk-II 

(A) PbS  PbO (p) HktZu (roasting) 

(B) CaCO3  CaO (q) fuLrkiu (calcination) 

(C) ZnS  Zn (r) dkcZu vip;u (carbon reduction) 

(D) Cu2S  Cu (s) Lor% vip;u (self reduction) 

Ans.  (A - p) ; (B - q) ; (C - p,r) ; (D - p, s) 

Sol. (A)  2PbS + 3O2  
Roasting


  2PbO + 2SO2  

 Sulphides are generally roasted for self reduction or for converting into their oxides which are 
then reduced by carbon or carbon monoxide to get metal.  

 (B)  CaCO3 
In absence of air


  CaO + CO2  

  Carbonates and hydrated ores are calcined to convert into their oxides. 

 (C)  2ZnS + 3O2 
Roasting


   2ZnO + 2SO2   

  ZnO + C 
Roasting


  ZnCO 

 (D)  From copper glance i.e. Cu2S, the copper is extracted by first heating the ore in reverberatory 
furnace at moderate temperature i.e. roasted and then supply of air is cut off and then 
temperature is increased so that roasted mass melts. At this point self reduction takes place 
and blister copper is obtained. 
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  Cu2S + 3O2 


  6Cu + SO2  ;  Cu2S + 2Cu2O 
  6Cu + SO2 

gy- (A)  2PbS + 3O2 



HktZu

  2PbO + 2SO2  

 lkekU;r% lYQkbM ds Lor% vip;u ds fy, HktZu fd;k tkrk gS ;k buds vkWDlkbMks esa ifjofrZr djus ds 

fy, tks fd dkcZu ;k dkcZu eksuks vkWDlkbM ds }kjk vipf;r gksrs gaS rFkk blls /kkrq izkIr dh tkrh gSA 

 (B)  CaCO3  



ok;q dh vuqifLFkfr esa

 CaO + CO2  

  dkcksZusV rFkk ty;ksftr v;Ld] fuLrkiu ds }kjk buds vkDlkbM esa ifjofrZr gks tkrs gSaA 

 (C)  2ZnS + 3O2 



HktZu

  2ZnO + 2SO2   

  ZnO + C 



HktZu

  ZnCO 

 (D)  dkWij XykUl vFkkZr~ Cu2S ls igys rks dkWij dks e/;e rki ij okR;k Hkêh esa v;Ld dks xeZ dj fu"df"kZr 

fd;k tkrk gS vFkkZr~ HkftZr fd;k tkrk gS rFkk blds i'pkr~ ok;q dk izokg jksd fn;k tkrk gSA fQj 

rkieku dks c<+k;k tkrk gS rkfd HkftZr nzO;eku xyk;k tk ldsA bl fcUnq ij Lor% vip;u gksrk gS rFkk 

QQksysnkj dkWij izkIr gksrk gSA 

  Cu2S + 3O2 


  6Cu + SO2  ;  Cu2S + 2Cu2O 


  6Cu + SO2 

 

Comprehension :  
 Copper is the most noble of the first row transition metals and occurs in small deposits in several 

countries, Ores of copper include chalcanthite (CuSO4.5H2O), atacamite (Cu2Cl(OH)3), cuprite (Cu2O), 
copper glance (Cu2S) and malachite (Cu2(OH)2CO3). However, 80% of the world copper production 
comes from the ore chalcopyrite (CuFeS2). The extraction of copper from chalcopyrite involves partial 
roasting, removal of iron and self-reduction.  

vuqPNsn %  

 dkWij izFke iafDr laØe.k /kkrqvksa esa lcls mRd`"V gS vkSj dbZ ns'kksa esa NksVs fu{ksi esa izkIr gksrk gSA dkWij ds v;Ldksa 

(ores) esa pkYdsUFkkbV (CuSO4.5H2O), ,sVsdkekbV (Cu2Cl(OH)3), D;wizkbV (Cu2O), dkWij XykUl (Cu2S) vkSj 

esykdkbV (Cu2(OH)2CO3) 'kkfey gSaA fdUrq nqfu;k ds 80% dkWij dk mRiknu pkYdksiSjkbV (CuFeS2) v;Ld ls 

vkrk gSA pkYdksiSjkbV ls dkWij ds fu"d"kZ.k esa vkaf'kd Hkwuuk] vk;ju dk fu"dklu vkSj Loa;&vip;u 'kkfey gksrs 

gSaA 
 

10. Partial roasting of Chalcopyrite produces :     [JEE - 2010, 3/163]  
 (A*) Cu2S and FeO (B) Cu2O and FeO (C) CuS and Fe2O2  (D) Cu2O and Fe2O2     

 pkYdksiSjkbV (Chalcopyrite) ds vkaf'kd HkftZ=k ls mRiUu gksrk gS %   [JEE - 2010, 3/163]  

 (A*) Cu2S vkSj FeO (B) Cu2O vkSj FeO (C) CuS vkSj Fe2O2  (D) Cu2O vkSj Fe2O2    

Sol. 2 CuFeS2 + 4O2  Cu2S + 2FeO + 3SO2 
 

11. Iron is removed from chalcopyrite as :       [JEE - 2010, 3/163]  

 pkYdksiSjkbV (chalcopyrite) ls vk;ju bl :i esa fudkyk tkrk gS %    [JEE - 2010, 3/163]  

 (A) FeO   (B) FeS   (C) Fe2O3   (D*) FeSiO3   
Sol. Iron is removed in the form of slag of FeSiO3  

 FeO + SiO2 FeSiO3  

Sol. vk;ju dks FeSiO3 /kkrqey ds :i esa gVk;k tkrk gSA     

 FeO + SiO2 FeSiO3  
 

12. In self-reduction, the reducing species is :      [JEE - 2010, 3/163]  

 Lo;a vip;u esa vipk;d Lih'kht+ gS %      [JEE - 2010, 3/163]  

 (A) S   (B) O2–   (C*) S2–   (D) SO2 
Sol. S2– acts as reducing species in self reduction reaction 

 2Cu2O + Cu2S 6Cu + SO2  

Sol. Lor% vip;u vfHkfØ;k esa S2– vipk;d dh Hkk¡fr dk;Z djrk gSA  

 2Cu2O + Cu2S 6Cu + SO2  
 

13.* Extraction of metal from the ore cassiterite involves    [JEE - 2011, 4/180]  
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 (A*) carbon reduction of an oxide ore  (B) self-reduction of a sulphide ore 
 (C) removal of copper impurity   (D*) removal of iron impurity 

 dSlsVsjkbV v;Ld ls /kkrq fu"d"kZ.k esa lfEefyr gS ¼gSa½     [JEE - 2011, 4/180]  

 (A*) vkWDlkbM v;Ld dk dkcZu }kjk vip;u (B) lYQkbM v;Ld dk Lor% vip;u 

 (C) rkez v'kqf) dk fu"dklu   (D*) ykSg v'kqf) dk fu"dklu 

Sol. Important ore of tin is cassiterite (SnO2). SnO2 is reduced to metal using carbon at 1200 – 1300°C in an 
electric furnace. The product often contains traces of Fe, which is removed by blowing air through the 
molten mixture to oxidise FeO which then floats to the surface. 

 SnO2  +  2C  Sn  +  2CO 

 Fe  +  O2  FeO 

gy  fVu dk egRoiw.kZ v;Ld dslhVsjkbV (SnO2) gSA 1200–1300°C rki ij oS|qr HkV~Vh esa SnO2 dk /kkrq esa vip;u 

dkcZu }kjk fd;k tkrk gSA izkIr mRikn esa dqN ek=kk esa Fe mifLFkr gksrk gS ftls xfyr feJ.k esa ok;q ds izokg }kjk 

i`Fkd fd;k tkrk gS rFkk ;g FeO ds :i esa vkWDlhÑr gks tkrk gSA tks fd xfyr feJ.k dh lrg ij rSjrk jgrk 

gSA 

 SnO2  +  2C  Sn  +  2CO 

 Fe  +  O2  FeO 
 

14. Oxidation states of the metal in the minerals haematite and magnetite, respectively, are :  
           [JEE - 2011, 3/180]  
 (A) II, III in haematite and III in magnetite (B) II, III in haematite and II in magnetite 
 (C) II in haematite and II, III in magnetite  (D*) III in haematite and II, III in magnetite 

 gsekVkbV rFkk eSXusVkbV v;Ldksa esa /kkrq dh vkWDlhdj.k la[;k,¡ Øe'k% gSa %   [JEE - 2011, 3/180]  

 (A) gsekVkbV esa II, III rFkk eSXusVkbV esa III   (B) gsekVkbV esa II, III rFkk eSXusVkbV esa II  

 (C) gsekVkbV esa II rFkk eSXusVkbV esa II, III   (D*) gsekVkbV esa III rFkk eSXusVkbV esa II, III 

Sol. In haematite(Fe2O3), Fe is present in (III) oxidation state and in magnetite (Fe3O4) which is a mixed 
oxide of FeO and Fe2O3, Fe is present in (II) and (III) oxidation state. 

gy- gsekVkbV (Fe2O3) esa, Fe (III) vkWDlhdj.k voLFkk esa gS rFkk eSXusVkbV (Fe3O4) tks FeO rFkk Fe2O3 dk fefJr 

vkWDlkbM gS] esa Fe (II) rFkk (III) vkWDlhdj.k voLFkk esa gSA 
 

15. In the cyanide extraction process of silver from argentite ore, the oxidizing and reducing agents used 
are 

 (A) O2 and CO respectively   (B*) O2 and Zn dust respectively 
 (C) HNO3 and Zn dust respectively.  (D) HNO3 and CO respectively [JEE-2012, 3/136]  

 vtZsUVkbV v;Ld (argenite ore ) ls pk¡nh ds lk;ukbM fu"d"kZ.k izØe es iz;ksx fd;s tkus okys vkWDlhdkjd o 

vipk;d deZd (oxidizing and reducing agents) Øe'k% gSA    [JEE-2012, 3/136]  

 (A) O2 vkSj CO      (B*) O2 vkSj ;'knjt (Zn dust ) 

 (C) HNO3 vkSj ;'knjt (Zn dust )   (D) HNO3 vkSj CO  

Sol. In extraction of silver, Ag2S is leached with KCN in presence of air : 
 Ag2S + NaCN + O2  Na [Ag(CN)2] + Na2S2O3     

 Thus, O2 is oxidant. 

 2Ag(CN)2
– + Zn  [Zn(CN)4]2– + 2Ag 

gy flYoj ds fu"d"kZ.k esa Ag2S dk ok;q dh mifLFkfr esa KCN ds lkFk fu{kkyu (leached) fd;k tkrk gSA 

 Ag2S + NaCN + O2  Na [Ag(CN)2] + Na2S2O3     

 bl izdkj O2 vkWDlhdkjd gSA 

 2Ag(CN)2
– + Zn  [Zn(CN)4]2– + 2Ag 

 

16. Sulfide ores are common for the metals :               [JEE(Advanced) 2013, 2/120] 
 (A*) Ag, Cu and Pb (B) Ag, Cu and Sn (C) Ag, Mg and Pb (D) Al, Cu and Pb 

 lkekU;r% lYQkbM v;Ldksa ds :i esa ik, tkus okys /kkrq gSa %              [JEE(Advanced) 2013, 2/120] 

 (A*) Ag, Cu vkSj Pb (B) Ag, Cu vkSj Sn (C) Ag, Mg vkSj Pb (D) Al, Cu vkSj Pb 

Sol. Common ore of Ag – Ag2S, Cu – CuFeS2,  
 Pb – PbS, Sn – SnO2, Mg – KCl. MgCl2. 6H2O, Al – Al2O3 . xH2O 
 So answer is (A) 

Sol. Ag ds lkekU; v;Ld – Ag2S, Cu dk lkekU; v;Ld – CuFeS2,  
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 Pb dk lkekU; v;Ld – PbS, Sn dk lkekU; v;Ld – SnO2, Mg dk lkekU; v;Ld – KCl. MgCl2. 6H2O  

 Al dk lkekU; v;Ld – Al2O3 . xH2O 

 vr% mÙkj (A) gSA 
 

17.* The carbon-based reduction method is NOT used for the extraction of:    [JEE(Advanced) 2013, 3/120] 
 (A) tin from SnO2    (B) iron from Fe2O3 

 (C*) aluminium from Al2O3   (D*) magnesium from MgCO3, CaCO3 

 èkkrqvks ds fu"d"kZ.k esa dkcZu vkèkkfjr vip;d fofèk dk iz;ksx fdu v;Ldksa esa ugha gksrk gS \ 

                           [JEE(Advanced) 2013, 3/120] 

 (A) SnO2 ls fVu     (B) Fe2O3 ls vk;ju 

 (C*) Al2O3 ls ,syqfefu;e    (D*) MgCO3, CaCO3 ls eSXuhf'k;e 

Sol. SnO2 and Fe2O3 are reduced by C reduction method.  
 Al2O3 and MgCO3. CaCO3 are reduced by electrolytic reduction.   

Sol. SnO2 rFkk Fe2O3 dkcZu vip;u }kjk vipf;r gksrs gSA 

 Al2O3 rFkk MgCO3. CaCO3 dk vip;u fo|qr vi?kVuh vip;u }kjk gksrk gSA 
 

18.* Upon heating with Cu2S, the reagent(s) that give copper metal is/are:      [JEE(Advanced) 2014, 3/120] 

 og ¼os½ vfHkdeZd (reagent) tks Cu2S ds lkFk xje djus ij dkWij /kkrq nsrk gS ¼nsrs gSa½ % 

 (A) CuFeS2     (B*) CuO    (C*) Cu2O    (D*) CuSO4 

Sol. Cu2 + 2Cu2O 6Cu + SO2  

 Cu2S + 2CuO 4Cu + SO2 

 Cu2S + CuSO4 3Cu + 2SO2 
 

19.* Copper is purified by electrolytic refining of blister copper. The correct statement(s) about this process 
is (are):                    [JEE(Advanced) 2015, 4/168] 

 (A) Impure Cu strip is used as cathode 
 (B*) Acidified aqueous CuSO4 is used as electrolyte 
 (C*) Pure Cu deposits at cathode 
 (D*) Impurities settle as anode-mud 

 dk¡ij dk 'kks/khdj.k dk¡ij mnorZ (blister copper) ds fo|qr vi?kVuh ifj"dj.k }kjk fd;k tkrk gSA bl izdj.k ds 

lanHkZ esa lgh oDrO; gS ¼gSa½                  [JEE(Advanced) 2015, 4/168] 

 (A) v'kq) dk¡ij iV~Vh dk mi;ksx dSFkksM ds :i esa gksrk gSA 

 (B*) vEyh; tyh; CuSO4 dk mi;ksx fo|qr vi?kV~; ds :i esa gksrk gSA 

 (C*) 'kq) Cu dSFkksM ij tek gksrk gSA 

 (D*) vinzO; ,suksM&iad (anode-mud) ds :i esa tek gksrs gSaA 

Sol. Impure Cu is used as anode pure Cu deposited at cathode. Electrolyte is acidified solution of CuSO4. 

impurities settle as anode mud. 

 v'kq) Cu dk ,uksM cukrs gS] 'kq) Cu dSFkksM ij ,df=kr gksrk gS] vEyh; CuSO4 dks fo|qr vi?kV~; ds :i esa 

iz;ksx djrs gS rFkk v'kqf) ,suksM iad ds :i esa ,df=kr gksrh gSA 
 

20. Match the anionic species given in Column I that are present in the ore(s) given in Column II. 
                     [JEE(Advanced) 2015, 8/168] 

 Column-I  Column-II 

(A)  Carbonate (P) Siderite 

(B) Sulphide (Q) Malachite 

(C) Hydroxide (R) Bauxite 

(D) Oxide (S) Calamine 

  (T) Argentite 
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dkWye&I esa fn;s x;s _.kk;uksa (anionic species) dks dkWye&II esa fn;s x;s lgh v;Ld ¼v;Ldksa½ ds lkFk lqesfyr 

djsaA                    [JEE(Advanced) 2015, 8/168] 

 dkWye-I  dkWye-II 

(A)  dkcksZusV (Carbonate) (P) flMsjkbV (Siderite) 

(B) lYQkbM (Sulphide) (Q) eSysdkbV (Malachite) 

(C) gkbMªksDlSbM (Hydroxide) (R) ck¡DlkbM (Bauxite) 

(D) vk¡DlkbM (Oxide) (S) dkykeSu (Calamine) 

  (T) vtsZUVkbV (Argentite) 

Ans.  (A - P,Q,S) ; (B - T) ; (C - Q,R) ; (D - R) 

Sol.  (P) Siderite (flMsjkbV)  — FeCO3   (Q) Malachite (esysdkbV) — CuCO3.Cu(OH)2 

 (R) Bauxite (ckWDlkbV) — AlOX(OH)3–2x  (S) Calamine (dsysekbu) — ZnCO3 

 (T) Argentite (vtsZ.VkbV)  — Ag2S 
 

21.* Extraction of copper from copper pyrite (CuFeS2) involves             [JEE(Advanced) 2016, 4/124] 
 (A*) crushing followed by concentration of the ore by froth-flotation 
 (B*) removal of iron as slag 
 (C*) self-reduction step to produce ‘blistercopper’ following evolution of SO2 
 (D) refining of ‘blister copper’ by carbon reduction 

 dkWij ikbjkbV (CuFeS2) ls dkWij ¼rk¡ck½ ds fu”d”kZ.k esa D;k lafyIr gS ¼gSa½ \       [JEE(Advanced) 2016, 4/124] 

 (A*) nyu rFkk Qsu&Iyou (froth-flotation) }kjk v;Ld dk lkanz.k  

 (B*) yksgs dk /kkrqey ds :i esa fu”dklu 

 (C*) SO2 fudkl ds i’pkr QQksysnkj rk¡csa (blistercopper) ds mRikn ds fy; Lo%&vip;u dk ix  

 (D) dkcZu vip;u }kjk  ‘QQksysnkj rk¡csa ‘ dk ‘kks/ku  

Sol. Extraction of Copper :  

    

Concentrated Ore 

Roasting with O2 

Cu2S + FeS  
Copper matte 

O2 blast 

+ SiO2 

SO2      + Cu + FeSiO3  
Blister                 Slag 
copper 

Refining by poling  
Add coal & stirred with green pole.  

Pitch copper 
Further refining 

By Electrolysis 

Pure copper 

Conc. By 

froth flotation 
CuFeS2 
  (Ore) 

Crushing of Ore  
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Sol. dkWij dk fu”d”kZ.k %  

CuFeS2 
  (Ore) 

v;Ld dk nyu  
lkfUær v;Ld 

O2 ds lkFk 

Cu2S + FeS  

dkWij esV 

O2 blast 

+ SiO2 

SO2      + Cu + FeSiO3  

QQksysnkj èkkrqey 

rk¡ck 

ikWfyx }kjk 'kksèku 

dksy dks feykrs gS rFkk gjh NM+ ds lkFk fgykrs gSA 

fiap dkWij 
oS|qrvi?kVu }kjk 

iqu%'kksèku 

'kq) dkWij 

Qsu&Iyou  

}kjk lkUæ.k 

 
 

22. Galena (an ore) is partially oxidized by passing air through it at high temperature. After some time, the 
passage of air is stopped, but the heating is continued in a closed furnace such that the contents 
undergo self-reduction. The weight (in kg) of Pb produced per kg of O2 consumed is _____.  

 (Atomic weights in g mol–1 : O = 16, S = 32, Pb = 207)         [JEE(Advanced) 2018, 3/120] 

 mPp rkieku ij gok ds izokg ls xysuk (Galena) (,d v;Ld) dk vkaf'kd vkWDlhdj.k gksrk gSA dqN le; ckn 

gok dk izokg can dj fn;k x;k] fdUrq can Hkêh dks xje djuk pkyw j[kk x;k rkfd varoZLrqvksa (contents) dk 

Lo;a&vip;u (self-reduction) gksA O2 ds izfr kg xzg.k ij mRikfnr pb dk (kg esa) Hkkj gS____A  

 (ijek.kq Hkkj g mol–1 esa : O = 16, S = 32, Pb = 207)          [JEE(Advanced) 2018, 3/120] 
Ans. 6.47 kg 

Sol.  PbS + O2  Pb + SO2 

 Mole          
32

103

 

 Moles of Pb formed = 
32

103

 

  Mass of Pb formed = 207
32

103

 = 6468.75 gm = 6.46875 kg = 6.47 kg 

Sol.  PbS + O2  Pb + SO2 

 eksy          
32

103

 

 fufeZr Pb ds eksy = 
32

103

 

  fufeZr Pb dk nzO;eku = 207
32

103

 = 6468.75 gm = 6.46875 kg = 6.47 kg  

 
23. Calamine, malachite, magnetite and cryolite, respectively, are [JEE(Advanced) 2019, 3/124] 

 dSykehu (Calamine), eSykdkbV (malachite), esXusVkbV (magnetite) vkSj Øk;ksykbV (cryolite), Øe'k% gSA  

[JEE(Advanced) 2019, 3/124] 

 (1) ZnSO4, Cu(OH)2, Fe3O4, Na3AlF6 

 (2) ZnCO3, CuCO3, Fe2O3, Na3AlF6 

 (3) ZnSO4, CuCO3, Fe2O3, AlF3 

 (4) ZnCO3, CuCO3.Cu(OH)2, Fe3O4, Na3AlF6 

Ans. (4) 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Metallurgy  
 

 

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) – 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVMTL - 42 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
 

Sol. (i) Calamine, ZnCO3      (ii) Malachite, CuCO3.Cu(OH)2  

(iii) Magnetite, Fe3O4     (iv) Cryolite, Na3AlF6  

Sol. (i) dsykekbu, ZnCO3      (ii) esysdkbV, CuCO3.Cu(OH)2  

(iii) eSXusVkbV, Fe3O4     (iv) Øk;ksykbV, Na3AlF6  

 
24. The cyanide process of gold extraction involes leaching out gold from its ore with CN– in the presence 

of Q in water to form R. Subsequently, R is treated with T to obtain Au and Z. Choose the correct 

option(s)        [JEE(Advanced) 2019, 4/124]  

 (1) R is [Au(CN)4]–  (2) T is Zn   (3) Q is O2   (4) Z is [Zn(CN)4]2–    

 lk;ukbM izØe (cyanide process) ls lksus ds fu"d"kZ.k (extraction) esa mlds v;Ld ls CN– }kjk ikuh esa Q dh 

mifLFkfr esa fu{kkyu (leaching) ij R curk gSA blds i'pkr~ R dk T ls foospu ij Au vkSj Z izkIr gksrs gSA fuEu 

esa ls lgh fodYi ¼fodYiksa½ dks pqfu;sA    [JEE(Advanced) 2019, 4/124]  

 (1) R gS [Au(CN)4]–  (2) T gS Zn   (3) Q gS O2   (4) Z gS [Zn(CN)4]2–    

Ans. (2, 3 & 4)  

Sol. Au  
 2ONaCN

2
(R)

[Au(CN) ]
Zn(T)

  2
4

(Z)

[Zn(CN) ]  + Au 
 

 

PART - II : JEE (MAIN) ONLINE PROBLEMS  (PREVIOUS YEARS) 

Hkkx - II :JEE (MAIN) ONLINE ¼fiNys o"kksZ½ ds iz'u 

 

1. The form of iron obtained from blast furnace is :     [JEE(Main) 2014 Online (09-04-14), 4/120] 
 (1) Steel  (2) Cast Iron  (3*) Pig Iron  (4) Wrough Iron 

 >ksadk Hkêh ls izkIr gq, yksgs dk :i dgykrk gS%     [JEE(Main) 2014 Online (09-04-14), 4/120] 

 (1) bLikr (Steel)    (2) <yok¡ ykSgk (Cast Iron)  

 (3*) dPpk yksgk (Pig Iron)    (4) fiVoka yksgk (Wrough Iron)  
 

2. Which One of the following ores is known as Malachite :   [JEE(Main) 2014 Online (19-04-14), 4/120] 

 fuEu esa ls dkSu eSykdkbV v;Ld uke ls tkuh tkrh gS %   [JEE(Main) 2014 Online (19-04-14), 4/120] 

 (1) Cu2O  (2) Cu2S  (3) CuFeS2  (4*) Cu(OH)2.CuCO3 
 

3. In the isolation of metals, reaction process usually results in : 
        [JEE(Main) 2015 Online (10-04-15), 4/120] 
 (1) Metal sulphide    (2) metal carbonate 
 (3) metal hydroxide    (4*) metal oxide 

 /kkrqvksa ds foyxu ¼i`FkDdkj.k½ esa] jklk;fud vfHkfØ;k izk;% fuEu esa gksrh gS % 

          [JEE(Main) 2015 Online (10-04-15), 4/120] 

 (1) /kkrq lYQkbM  (2) /kkrq dkcksZusV  (3) /kkrq gkbMªkWDlkbM (4*) /kkrq vkWDlkbM 

Sol. Usually calcination results in metal oxides as metal carbonates, hydroxides, all decompose to oxides. 

Sol. izk;% fuLrkiu /kkrq dkcksZusV] gkbMªkWDlkbM ds :i esa /kkrq vkWDlkbMksa esa gksrk gSA lHkh vkWDlkbMksa esa fo?kfVr gksrs gSA 
 

4. Calamine is an ore of :         [JEE(Main) 2015 Online (11-04-15), 4/120] 
 (1*) Zinc   (2) Aluminium   (3) Iron    (4) Copper  

 dSysekbu fuEu dk v;Ld gS %        [JEE(Main) 2015 Online (11-04-15), 4/120] 

 (1*) ftad  (2) ,yqfefu;e  (3) vk;ju  (4) dkWij 

Sol. ZnCO3 = calamine (dSysekbu).  
 

5. The plot shows the variation of –ln Kp versus temperature for the two reactions. 

 M(s) + 
2

1
O2(g)  MO(s) and C(s) + 

2

1
O2(g)  CO(s) 
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 M  MO 

C  CO 
–ln Kp 

20 

1200 T (K) 
0 

 
 Identify the correct statement:        [JEE(Main) 2016 Online (09-04-16), 4/120] 
 (1) At T > 1200 K, carbon will reduce MO(s) to M(s). 
 (2) At T < 1200 K, oxidation of carbon is unfavourable. 
 (3) Oxidation of carbon is favourable at all temperatures. 

 (4*) At T < 1200 K, the reaction MO(s) + C(s)  M(s) + CO(g) is spontaneous. 

 vkjs[k nks vfHkfØ;kvksa ds fy, –ln Kp rFkk rki ds vUrj dks n’'kkZrk gS % 

 M(s) + 
2

1
O2(g)  MO(s) rFkk C(s) + 

2

1
O2(g)  CO(s) 

 

 

 M  MO 

C  CO 
–ln Kp 

20 

1200 T (K) 
0 

 
 lgh dFku igpkfu,A                [JEE(Main) 2016 Online (09-04-16), 4/120] 

 (1) T > 1200 K ij] dkcZu MO(s) dks M(s) esa vipf;r djsxkA 

 (2) T < 1200 K ij] dkcZu dk vkWDlhdj.k ugha gksrk gSA 

 (3) dkczu dk vkWDlhdj.k lHkh rkiekuksa ij gksrk gSA 

 (4*) T < 1200 K ij] vfHkfØ;k MO(s) + C(s)  M(s) + CO(g) Lor% gksrh gSA 

Sol. According to Ellingham diagram, as given 

 

 M  MO 

C  CO 
–ln Kp 

1200 K (T) 0 

Gº 

 
 At T < 1200, carbon will reduce MO(s) to M(s) hence, chemical reaction 

 C(s) + MO(s)  M(s) + CO(g) is spontaneous. 

Sol. ,fya?ku vkjs[k ds vuqlkj] tSlk fn;k x;k gS % 

 

 M  MO 

C  CO 
–ln Kp 

1200 K (T) 0 

Gº 
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 T < 1200 ij] dkcZu MO(s) dks M(s) esa vipf;r djsxk] blfy, jklk;fud vfHkfØ;k C(s) + MO(s)  M(s) + 

CO(g) Lor% gksrh gSA 
 

6. Extraction of copper by smelting uses silica as an additive to remove : 

 izxyu ds }kjk dkWij ds fu"d"kZ.k esa fuEu dks gVkus ds fy, ,d ;ksxt (additive) ds :i esa flfydk dk mi;ksx 

gksrk gS%           [JEE(Main) 2016 Online (10-04-16), 4/120] 

 (1) FeS   (2*) FeO  (3) Cu2S  (4) Cu2O 

Sol. 
impurity Basic

FeO  +
flux acidic
2SiO   

slag
3FeSiO  

Sol. FeO

{kkjh; v'kq)rk
 + 2SiO

vEyh; xkyd

  3FeSiO
/kkrqey

 

 

7. In the leaching method, bauxite ore is digested with a concentrated solution of NaOH that produces 'X'. 
When CO2 gas is passed through the aqueous solution of 'X', a hydrated compound 'Y' is precipitated. 
'X' and 'Y' respectively are :         [JEE(Main) 2018 Online (15-04-18), 4/120] 

 (1) NaAlO2 and Al2(CO3)3.xH2O    (2) Al(OH)3 and Al2O3.xH2O 
 (3*) Na[Al(OH)4] and Al2O3.xH2O  (4) Na[Al(OH)4] and Al2(CO3)3.xH2O 

 fu{kkyu fof/k esa ckWDlkbV v;Ld dks NaOH ds lkUnz foy;u esa ikfpr fd;k tkrk gS ftlls 'X' izkIRk gksrk gS tc 

CO2 dks 'X' ds tyh; foy;u ls izokfgr fd;k tkrk gS rc ,d ty;ksftr ;kSfxd 'Y' vo{ksfir gksrk gSA 'X' rFkk 'Y' 

Øe'k gSA           [JEE(Main) 2018 Online (15-04-18), 4/120] 

 (1) NaAlO2 rFkk Al2(CO3)3.xH2O    (2) Al(OH)3 rFkk Al2O3.xH2O 

 (3*) Na[Al(OH)4] rFkk Al2O3.xH2O   (4) Na[Al(OH)4] rFkk Al2(CO3)3.xH2O 
 

8. In the extraction of copper from its sulphide ore, metal is finally obtained by the oxidation of cuprous 
sulphide with :          [JEE(Main) 2018 Online (16-04-18), 4/120] 

 dkWij ds mlds lYQkbM v;Ld ls fu"d"kZ.k esa] D;wizl lYQkbM ds fuEu esa ls fdlesa lkFk vkWDlhdj.k djus ij 

vUrr% /kkrq izkIr gksrh gS \         [JEE(Main) 2018 Online (16-04-18), 4/120] 

 (1) SO2   (2) Fe2O3  (3*) Cu2O  (4) CO 

Sol. Cu2S + 2Cu2O  6Cu + SO2 
 

9. The ore that contains both iron and copper is :       [JEE(Main) 2019 Online (09-01-19), 4/120] 
 (1) azurite    (2*) copper pyrites  (3) malachite   (4) dolomite   

 vk;ju rFkk dkWij nksuksa ftl v;Ld esa mifLFkr gSa og gS %     [JEE(Main) 2019 Online (09-01-19), 4/120] 

 (1) ,stqjkbV  (2*) dkWij ikbjkbV (3) eSysdkbV   (4) MksyksekbV 

Sol. CuCO3 .Cu(OH)2 malachite  
 2CuCO3 .Cu(OH)2 Azurite 
 CuFeS2 copper pyrite     
 Dolomite CaCO3.MgCO3   

Sol. CuCO3 .Cu(OH)2 esysdkbV  

 2CuCO3 .Cu(OH)2 ,T;qjkbV 

 CuFeS2 dkWij ikbjkbfVt 

 MksyksekbV CaCO3.MgCO3   
 

10. The correct statement regarding the given Ellingham diagram is:    [JEE(Main)2019 Online (09-01-19), 4/120] 
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500ºC Temp,(ºC) 2000ºC 

–1050 

–600 

–300 

4Cu+O22Cu2O 

4/3Al+O22/3Al2O3 

2Zn+O2 2ZnO 

800ºC 


G

º(
K

J
/m

o
l)

 

2C+O22CO 

 

(1*) At 1400ºC, Al can be used for the extraction of Zn from ZnO 
   (2) Coke cannot be used for the extraction of Cu from Cu2O 
 (3) At 800ºC, Cu can be used for the extraction of Zn from ZnO 
 (4) At 500ºC, coke can be used for the extraction of Zn from ZnO 

fn, x;s vkjs[kh; ,fya?ke ds laca/k es lR; dFku gS%      [JEE(Main) 2019 Online (09-01-19), 4/120] 

   

 

500ºC Temp,(ºC) 2000ºC 

–1050 

–600 

–300 

4Cu+O22Cu2O 

4/3Al+O22/3Al2O3 

2Zn+O2 2ZnO 

800ºC 


G

º(
K

J
/m

o
l)

 

2C+O22CO 

 

(1*) ZnO ls Zn dk fu"d"kZ.k 1400ºC ij Al dk iz;ksx djds fd;k tk ldrk gSA 

   (2) Cu2O ls Cu dk fu"d"kZ.k dksd dk iz;ksx djds ugha fd;k tk ldrk gSA 

 (3) ZnO ls Zn dk fu"d"kZ.k 800ºC ij Cu dk iz;ksx djds fd;k tk ldrk gSA 

 (4) ZnO ls Zn dk fu"d"kZ.k 500ºC ij dksd iz;ksx djds fd;k tk ldrk gSA  

Sol. 
3

4
Al + 2ZnO  2Zn + 

3

2
Al2O3  

 G for the above reaction is (–)ve.  

 mijksDr vfHkfØ;k ds fy,G (–)ve gSA  
 

11. Hall-Heroult’s process is given by :       [JEE(Main) 2019 Online (10-01-19), 4/120] 

 (1*) 2Al2O3 + 3C  4Al + 3CO2   (2) Cu+2 (aq) + H2(g)  Cu(s) + 2H+(aq)   

(3) ZnO + C  
K1673,Coke

 Zn + CO   (4) Cr2O3 + 2Al  Al2O3 + 2Cr  

gky&gsjkWYV izØe fuEu gS%        [JEE(Main) 2019 Online (10-01-19), 4/120] 

 (1*) 2Al2O3 + 3C  4Al + 3CO2   (2) Cu+2 (aq) + H2(g)  Cu(s) + 2H+(aq)   

(3) ZnO + C  
K1673,dksd

 Zn + CO   (4) Cr2O3 + 2Al  Al2O3 + 2Cr 

Sol. Al2O3 (molten) + C (anode)  Al + CO + CO2  

 Al2O3 (xfyr) + C (,uksM)  Al + CO + CO2  
 

12. Match the ores (column A) with the metals (column B) :      [JEE(Main) 2019 Online (11-01-19), 4/120] 
  (Column A)     (Column B) 
  Ores      Metals 
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 (I) Siderite       (a)  Zinc 
 (II) Kaolinite     (b) Copper 
 (III) Malachite    (c) Iron 
 (IV) Calamine    (d) Aluminium 

v;Ldksa (dkWye A) dks /kkrqvksa  (dkWye B)  ds  lkFk lqesfyr dhft,%    [JEE(Main) 2019 Online (11-01-19), 4/120]  

  (dkWye A)     (dkWye B) 

  v;Ld      /kkrq 

 (I) flMsjkbV       (a)  ftad 

 (II) dsvksfyukbV     (b) dkWij 

 (III) eSysdkbV     (c) vk;ju 

 (IV) dSykekbu    (d) ,Y;qfefu;e 

 (1*) (I)  (c); (II)  (d); (III)  (b); (IV)  (a)  (2) (I)  (b); (II)  (c); (III)  (d); (IV)  (a) 

(3) (I)  (c); (II)  (d); (III)  (a); (IV)  (b) (4) (I)  (a); (II)  (b); (III)  (c); (IV)  (d)    

Sol. Malachite esysdkbV  -  CuCO3.Cu(OH)2   

 Calamine dsykekbu - ZnCO3  

 Kaolin dsvksfyu   - Al2Si2O5(OH)4   

 Siderite flMsjkbV  - FeCO3   
 

13. The reaction that does NOT define calcination is :      [JEE(Main) 2019 Online (11-01-19), 4/120]  

 vfHkfØ;k tks fuLrkiu dks ifjHkkf”"kr ugha djrh gS] gS %       [JEE(Main) 2019 Online (11-01-19), 4/120] 

 (1) CaCO3. MgCO3 


CaO + MgO + 2CO2 (2*) 2Cu2S + 3O2 


 2Cu2O + 2SO2 

 (3) Fe2O3.XH2O 


 Fe2O3 + XH2O  (4)  ZnCO3 


 ZnO + CO2 

Sol. Cu2S + O2 Cu2O + 2SO2 is roasting process HktZu izØe gSA  
 

14. In the Hall-Heroult process, aluminium is formed at the cathode. The cathode is made out of :  
            [JEE(Main) 2019 Online (12-01-19), 4/120] 
 (1*) Carbon   (2) Copper  (3) Pure aluminium  (4) Platinum  

 gkWy&gsjkWYV izØe esa ,Y;qfefu;e dSFkksM ij curk gSA dSFkksM fdldk cuk gksrk gS\  

            [JEE(Main) 2019 Online (12-01-19), 4/120] 

 (1*) dkcZu  (2) dkWij   (3) 'kq) ,Y;qfefu;e (4) IysfVue 

Sol. Cathode is made up of carbon. 

 dSFkksM dkcZu dk cuk gksrk gSA  

 
15. The pair that does NOT require calcination is :      [JEE(Main) 2019 Online (12-01-19), 4/120] 
 (1*) ZnO and MgO     (2) ZnCO3 and CaO  

(3) Fe2O3 and CaCO3.MgCO3     (4) ZnO and Fe2O3.xH2O   

;qXe ftlds fy, fuLrkiu dh vko';drk ugha gksrh gS] og gS %     [JEE(Main) 2019 Online (12-01-19), 4/120] 

 (1*) ZnO rFkk MgO     (2) ZnCO3 rFkk CaO  

(3) Fe2O3 rFkk CaCO3.MgCO3     (4) ZnO rFkk Fe2O3.xH2O 

Sol. Calcination is required for hydroxide, carbonate and hydrated oxide ores.  

 fuLrkiu gkbMªkWDlkbM] dkcksZusV rFkk ty;ksftr vkWDlkbM v;Ldks ds fy, vko';d gSA  

 

16. With respect to an ore, Ellingham diagram helps to predict the feasibility of its 
[JEE(Main) 2019 Online (08-04-19)S1, 4/120] 

 (1) Thermal reduction    (2) Zone refining 
 (3) Electrolysis     (4) Vapour phase refining  

 Bfyaxe vkjs[k ,d v;Ld ds fuEu esa ls fdlds gksus dh lEHkkouk dh izkxqfDr djus esa gekjh enn djrk gS]  

[JEE(Main) 2019 Online (08-04-19)S1, 4/120] 

 (1) rkih; vip;u    (2) tksu ifj"dj.k  

 (3) fo|qr vi?kVu     (4) ok"i izkoLFkk ifj"dj.k  

Ans. (1)  
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Sol.  With the help of Ellingham diagram we can select proper reducing agent (C(s) or CO or A) for metal 
 compound  

 ,fyaxe vkjs[k dh lgk;rk ls ge /kkrq ;kSfxd ds fy, lgh ;k mi;qDr vipk;d (C(s) ;k CO ;k A) dk p;u dj 

ldrs gSA  

 
17. The Mond process is used for the :    [JEE(Main) 2019 Online (08-04-19)S2, 4/120] 
 (1) purification of Zr and Ti   (2) extraction of Mo     

(3) extraction of Zn    (4) purification of Ni  

ekWUM izØe iz;qDr gksrk gS%     [JEE(Main) 2019 Online (08-04-19)S2, 4/120] 

 (1) Zr rFkk Ti ds 'kks/ku ds fy,   (2) Mo ds fu"d"kZ.k ds fy, 

(3) Zn ds fu"d"kZ.k ds fy,    (4) Ni ds 'kks/ku ds fy, 

Ans. (4)  

Sol.  Ni(s) + 4CO(g)  
C50 [Ni(CO)4] 

 Impure (v'kq)) 

 [Ni(CO)4]  
 C250200  Ni(s) + 4CO(g)   

    Pure ('kq))  
 

18. The ore that contains the metal in the form of fluoride is :  
  [JEE(Main) 2019 Online (09-04-19)S1, 4/120] 

 (1) Magnetite   (2) Sphalerite  (3) Malachite  (4) Cryolite  

 v;Ld ftlesa /kkrq ¶yksjkbM ds :i esa gS] og gS %  

  [JEE(Main) 2019 Online (09-04-19)S1, 4/120] 

 (1) eSXusVkbV  (2) LQSysjkbV  (3) eSysdkbV  (4) Økb;ksykbV  

Ans. (4)  

Sol. Sphalerite ¼LQsysjkbV½ – ZnS  

Magnetite (eSXusVkbV) – Fe3O4  

Malachite ¼esysdkbV½  – CuCO3 Cu(OH)2  

Cryolite ¼Økb;ksykbV½  63AlFNa .  

 
19.  The one that is not a carbonate ore is :  

[JEE(Main) 2019 Online (09-04-19)S2, 4/120] 

  og ,d tks dkcksZusV v;Ld ugha gS] og gS% 

[JEE(Main) 2019 Online (09-04-19)S2, 4/120] 

  (1) bauxite ckWDlkbV    (2) malachite esykdkbV 

  (3) siderite flMsjkbV    (4) calamine dsykekbu 

Ans (1)  
 

Sol. Bauxite ckWDlkbV: AlOx (OH)3–2x (0 < x < 1) 

Malachite esysdkbV: CuCO3 Cu (OH)2 

Siderite flMsjkbV: FeCO3  

 Calamine dSykekbu: ZnCO3  

 

20.  Assertion : For the extraction of iron, hematite ore is used.   
  Reason : Haematite is a carbonate ore of iron.  

[JEE(Main) 2019 Online (09-04-19)S2, 4/120] 
  (1) Both the assertion and reason are correct and the reason is the correct explanation for the 

 assertion.  
  (2) Only the reason is correct. 

(3) Both the assertion and reason are correct, but the reason is not the correctly explanation for the 
 assertion  

   (4) Only the assertion is correct.  

  dFku: vk;ju ds fu"d"kZ.k ds fy, gsekVkbV v;Ld iz;qDr gksrk gSA 
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  dkj.k: gsesVkbV vk;ju dk dkcksZusV v;Ld gS 

[JEE(Main) 2019 Online (09-04-19)S2, 4/120] 

  (1) dFku vkSj dkj.k nksuksa lR; gS vkSj dkj.k dFku dh lgh O;k[;k djrk gSA 

  (2) ek=k dkj.k lR; gSA 

  (3) dFku vkSj dkj.k nksuksa lR; gS ijUrq dkj.k dFku dh lgh O;k[;k ugha djrk gSA 

  (4) ek=k dFku lR; gSA  

Ans (4)  

Sol. Haematite gsesVkbV: Fe2O3  

 
21. Match the refining methods (Column-I) with metals (Column-II)  

[JEE(Main) 2019 Online (10-04-19)S1, 4/120] 
  (Column-I)   (Column-II) 
      (Refining methods)      (Metals) 
 (I) Liquation   (a) Zr 
 (II) Zone Refining   (b) Ni 
 (III) Mond Process   (c) Sn 
 (IV) Van Arkel Method  (d) Ga  
 (1) (I) - (c); (II) - (d) ; (III) - (b) ; (IV) - (a)   (2) (I) - (b); (II) - (c) ; (III) - (d) ; (IV) - (a)  
 (3) (I) - (b); (II) - (d) ; (III) - (a) ; (IV) - (c)   (4) (I) - (c); (II) - (a) ; (III) - (b) ; (IV) - (d)  

 la'kks/ku fof/k;ksa (dkWye-I) dks /kkrqvksa (dkWye-II) ls lqesfyr dhft,A 

[JEE(Main) 2019 Online (10-04-19)S1, 4/120] 

  (dkWye-I)    (dkWye-II) 

      (la'kks/ku fof/k;k¡)       (/kkrq) 

 (I) nzohdj.k (Liquation)   (a) Zr 

 (II) e.My ifj"dj.k (Zone Refining)  (b) Ni 

 (III) ekWUM izØe (Mond Process)  (c) Sn 

 (IV) oku vkjdSy fof/k (Van Arkel Method) (d) Ga  

 (1) (I) - (c); (II) - (d) ; (III) - (b) ; (IV) - (a)   (2) (I) - (b); (II) - (c) ; (III) - (d) ; (IV) - (a)  
 (3) (I) - (b); (II) - (d) ; (III) - (a) ; (IV) - (c)   (4) (I) - (c); (II) - (a) ; (III) - (b) ; (IV) - (d)  
Ans. (1)  

Sol. (a) Mond process   Ni  

 (b) Van-Arkel    Zr 

 (c) Liquation    Sn 

 (d) Zone refining   Ga 

 (a) ekW.M izØe    Ni 

 (b) okWu -vkdZy   Zr 

 (c) nzohdj.k    Sn 

 (d) e.My ifj'kks/ku   Ga  

 
22. The correct statement is : 

[JEE(Main) 2019 Online (10-04-19)S2, 4/120] 
 (1) zincite is a carbonate are  
 (2) zone refining process is used for the refining of titanium 

(3) aniline is a froth stabilizer  
(4) sodium cyanide cannot be used in the metallurgy of silver  

 lgh dFku gS %  

[JEE(Main) 2019 Online (10-04-19)S2, 4/120] 

 (1) ftlkbV ,d dkcksZusV v;Ld gS  

 (2) tksu ifj"dj.k izØe VkbVsfu;e ds ifj"dj.k 

(3) ,fuyhu ,d Qsu&LFkk;hdkjd gS  

(4) lksfM;e lk;ukbM dk mi;ksx flYoj ¼pk¡nh½ ds /kkrqdeZ esa ugha dj ldrs gSaA 

Ans. (3)  
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Sol. Cresols and anilines are froth stabilisers.  

 fØlkWy rFkk ,uhfyu Qsu&LFkk;hdkjd gSA  

 
23. The idea of froth floatation method came from a person X and this method is related to the process Y of 

ores. X and Y , respectively , are : 
[JEE(Main) 2019 Online (12-04-19)S1, 4/120] 

 (1) washer man and reduction   (2) washer woman and concentration   
 (3) fisher woman and concentration  (4) fisher man and reduction 

 >kx Iyou fof/k ds fopkj ,d O;fDr X ls vk;k Fkk rFkk fof/k v;Ld ds çØe Y ls lEcfU/kr gSA X rFkk Y Øe'k% gS%  

[JEE(Main) 2019 Online (12-04-19)S1, 4/120] 

 (1) /kksch rFkk vip;u    (2) /kksfcu rFkk lkUnz.k    

 (3) eNqvkfju rFkk lkUnz.k    (4) eNqvkjk rFkk vip;u   

Ans. (2)  
Sol. Washerwoman discovered froath flotation method which is used for the concentration of metal.  

 /kksfcu }kjk >kx Iyou fof/k dh [kkst dh xbZ ;g fof/k /kkrq v;Ld dh lkUæ.k esa iz;qDr gksrh gSA  

 
24. The correct statement is :  

[JEE(Main) 2019 Online (12-04-19)S2, 4/120] 
 (1) The blistered appearance of copper during the metallurgical process is due to the evolution of CO2 
 (2) The Hall-Heroult process is used for the production of aluminium and iron    
 (3) leaching of bauxite using concentrated NaOH solution gives sodium aluminate and sodium silicate.  
 (4) pig iron obtained from cast iron.  

 lgh dFku gS %  

[JEE(Main) 2019 Online (12-04-19)S2, 4/120] 

 (1) /kkfRod izØe ds chp dkWij dk fCyLVMZ :Ik CO2 ds fuxZeu ds dkj.k gksrk gSA  

 (2) ,yqehfu; rFkk vk;ju ds mRiknu ds fy, gky-gsjkYV izØe iz;qDr gksrk gSA  

 (3) lkUnz NaOH foy;u dk iz;ksx djrs gq;s] ckDlkbM dk fu{kkyu lksfM;e ,yqehusV rFkk lksfM;e flyhdsV nsrk 

gSA  

 (4) dkLV vk;ju (<yokyksgk) ls fix vk;ju (dPPkk yksgk) izkIr fd;k tkrk gSA  

Ans. (3)  
Sol. Leaching of bauxite using concentrated NaOH solution gives sodium aluminate and sodium silicate.  

 lkUnz NaOH foy;u dk iz;ksx djrs gq;s] ckDlkbM dk fu{kkyu lksfM;e ,yqehusV rFkk lksfM;e flyhdsV nsrk gSA  

 
25. The purest form of commercial iron is:  [JEE(Main) 2020 Online (07-01-20)S1, 4/100] {(MTL(I)-E)} 

 (1) cast iron     (2) scrap iron and pig iron 

 (3) pig iron     (4*) wrought iron  

 O;kolkf;d vk;ju dk fo'kq) :i gS :   [JEE(Main) 2020 Online (07-01-20)S1, 4/100]  

 (1) <yok¡ yksgk     (2) LØSi vk;ju rFkk dPpk yksgk  

 (3) dPpk yksgk     (4*) fiVok¡ yksgk  

Sol. Purest form is wrought iron.  

 vkS|ksfxd ykSgs dk fo'kq) :i fiVok ykSgk (Wrought iron) gSA  

 
26. The refining method used when the metal and the impurities have low and high melting temperatures, 

respectively, is :    [JEE(Main) 2020 Online (07-01-20)S2, 4/100] {(MTL(I)-E)} 
 (1) zone refining     (2) vapour phase refining  
 (3*) liquation     (4) distillation   

 tc /kkrq rFkk vinzO;ksa ds xyu rki Øe'k% fuEu rFkk mPPk gksrs gS] rks fuEufyf[kr esa ls fdl ifj"dj.k fof/k dk 

mi;ksx fd;k tkrk gS?    [JEE(Main) 2020 Online (07-01-20)S2, 4/100]  

 (1) eaMy ifj"dj.k    (2) ok"i izkOkLFkk ifj"dj.k  

 (3*) xyfud i`FkDdj.k    (4) vklou  

Sol. Theory based lS)kfUrd  
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27. Among the reactions (a) – (d), the reaction(s) that does/do not occur in the blast furnace during the 
extraction of iron is/are    [JEE(Main) 2020 Online (08-01-20)S2, 4/100] {(MTL(I)-M)} 

  (a) – (d) esa ls] ladqy tks T;kferh; leko;ork iznf'kZr dj ldrs gS] gS :    

      [JEE(Main) 2020 Online (08-01-20)S2, 4/100] {(MTL(I)-M)} 

 (a) CaO + SiO2 CaSiO3   (b) 3Fe2O3 + CO 2Fe3O4 + CO2  

 (c) FeO + SiO2 FeSiO3   (d) FeO Fe + 2

1
O

2
  

 (1) (d)   (2) (a)   (3*) (c) and (d)   (4) (a) and (d)   

 (1) (d)   (2) (a)   (3*) (c) rFkk (d)   (4) (a) rFkk (d)     

Sol. Theory based lS)kfUrd  

 
28. According to the following diagram, A reduces BO2 when the temperature is :     

[JEE(Main) 2020 Online (09-01-20)S1, 4/100] (MTL(I)-M)} 
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 (1) < 1200ºC     (2) > 1200ºC but < 1400ºC 
 (3) < 1400ºC     (4*) > 1400ºC 

 fuEu fp=k ds vuqlkj A, BO2 dk vip;u djrk gS tc rki gS %  

[JEE(Main) 2020 Online (09-01-20)S1, 4/100] 
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B + O2  BO2 

  

 (1) < 1200ºC     (2) > 1200ºC ijUrq < 1400ºC 

 (3) < 1400ºC     (4*) > 1400ºC 

Sol. A + BO2 B + AO2 

 G = –ve 
 Only above 1400°C  

 dsoy 1400°C ds Åij  
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