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Complete Chemistry Mega Revision Timetable
I 5 L_H("(L\"“ﬁi“z) (6 k. — h pooe

Coordination Chemical p—block p—block (class 11)
Compounds Bonding (Class 12) + Periodic Table
U

. i
s-block d & f-block Surprise Gift
+ Hydrogen =

Metallurgy
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Complete Chemistry Mega Revision PYQs & Quiz Timetable
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Coordination Chemical Bonding p—block (Class 12) p—block (class 11)
Compounds PYQs PYQs and Periodic Table
PYQs = 2 PY
. Quiz Quiz Q?
Quiz Quiz
12 March

Metallurgy s-block + Hydrogen d & f-block

PYQs PYQs PYQs

Quiz Quiz Quiz
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| Love Chemistry
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Refining of Metals
; P-y (£
Poling Process
Ud
This process is used for the Wi(a(

purification of copper and tin.

(A) Purification of Impure Copper
Impure copper is(remelted n a

Get it on
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Fe is oxidised to.FeQ which forms

a slag of FeSiO, with SiO, lining

of the furnace. \_Jj o zns) Y Cup )
Molten copper left behind contains
CuO as impurity.

O, oxidises S, Sb and As to their
respective oxides which, being,
volatile, get volatilised and are
thus removed.

Do fieebe
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powdered and then Wy deo cas b\
stirred with a pole of green wood. -’/

Green wood, at high temperature,
liberates hydrocarbon gases, which
are converted into methane (CH).

Green wood Hydrocarbons —— CH,

@ CH, — 4Cu (pure metal) + CO, + 2H,0
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i 2

ii) Liquation et o
This method is used for the e T
refining of metals having low_ f
melting point and are associated

with high melting impurities.

(Ex. Pb, Sn, S, Bi and HE (@

The impure metal is heated on
the sloping hearth of a furnace.

The pure metal flows down leaving
behind the non-fusible material on
the hearth.
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iii) Distillation —~

Metals having low boili int are
W, for example,
zinc, cadmium and mercury:
goo'c. 6]

Purification of impure zinc

Impure zinc (B.P. ~ 920°C
contain impurities oﬁ cadmium
(B.P. ~ 767°C), iron am

(B.P. > 1500°C).

] 006 C n ,j\
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iv) Vapour Phase Refining

Employed to get metal in very
pure form of small quantities:
a) Van-Arkel Process

In this method, the metal is
converted into a@M

e.g.iodide), and
impurifies are not affected during
compound formation.
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Ti(s) +2I, () Til,(9) T

mpur 455" (5 Volatile in nature 0
(ii) Relatively thermally 2
3 unstable SZ,S
Til,(g) Ti(s) + 21,(g)
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purlﬁed by using CO

- This involves the formation \
: s
of nickel tetracarbonyl. {'\-) e ol 5
Y?"- jorves " (Re) Compler
A A ﬁﬂﬂqho
Ni{lmpurc) +4CO [NI(CO)4] +4CO

(i) Volatile in nature

(ii) Relatively thermally unstable

Get it on

Get Top Ranks in [IT-JEE/NEET with eSaral APP "Googke Play



v) Zone Refining or Fractional Crystallisation
Se i Ce~ductd s
Metals mglre / m
obtained by Zone Refining. e

i pority (
This refining m ased on )
the fact that\impurities tend =
remain dissolved in molten state Zo*\e_ d??ﬁn%
AR is al]l ve can L

(Phase rule).

Ge, Si and Ga used as semiconductors
are refined in this manner.
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Cupellation (removal of Lead from Silver or Gold)
[5Saa (~and G 10,

In this process the molten impure OF@/ B
. . : 7 BeCin)
metal is heated in a cupel, which pr

is boat-shaped dish made of bone
ash or cement, and a blast of air
is passed over the molten metal.

4

Pb present in Silver or Gold is

removed by Cupellation process.
The impurities are oxidized and

the volatile oxides thus produced®® 2 Pble) #0,—— 2 PHO(g)
escape with the blast of air.

The pure metal remains behind
in the cupel.
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vii) Amalgamation Process @

For noble metal Au, Ag from the

natlve ore. ( )
vapour
Hg) Distilled, malgamy—2_, @
920 C Metal (s)
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Eleﬁﬁﬁﬁfnin 7ot Metals [\ ot veed

J

Pod ¢ Cat~odr
C [ lecd~lygis
Metals such as Cu, Ag, Zn, Sn, -

Pb, Al, Ni, Au are refined by this 6‘“WY<>A ok Mugf
method.

The impure metal is made the

ctrolytic cell, while
cathode is thin plate of pure metal.
ey
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On passing the electric current,
pure metal from the anode
dissolves and gets deposited at
the cathode.

The soluble impurities go into the
solution while insoluble or less
electropositive impurities settle
down below the anode as anode
mud or sludge.
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The anode mud might contain Au @
and Ag so care must be taken
‘%‘m

before t ing off the impurities.

The concentration of electrolyte
remains same throughout the
process.
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Electrorefining of Cu

L@ Elcc)rfo(g&
[\‘\Z-l:"-l[ Sal’f

Anode Impure copper
Cathode Pure copper
Electrolyte An aqueous solution of CuSO, + 5% dil H,SO,
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=
Electrorefining of Pb ,

Anode Impure Lead
Cathode Pure Lead

Electrolyte A mixture of n@
Get it on
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Thermodynamics of Reduction Processes

(Ellingham Dlagram) ]VLW
b[ﬂ must e — 2
For a spontaneous reaction, the L@MD
free energy change AG must be O
negative. r\

AG = AH @s ﬁ/
g
Get it on
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(a) In the graph for metal oxide all @ (G Geod Ré- bl u) T
slope upwards, because the free

energy change increases with @ (5wl gt T
an increase of temperature @ IV ehive ~etels breck
Fowr~ & (0w T
(b) All the free energy changes ' Lo B
o neg I w6
follow a straight line unless @ f y
the materials melt or vaporize, U\JM‘/ weale ke R
when there is a large change RW b,
in entropy associated with the 7
change of state, which changes
the slope of the line
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(c) When the temperature is raised,
a point will be reached where
the graph crosses the AG =0
line and the oxide becomes
unstable, and should decompose
into the metal and dioxygen.

Get it on

Get Top Ranks in [IT-JEE/NEET with eSaral APP "Googke Play



(d) Any metal (M,) will reduce the oxide of other metals (M,) (which
lie above it in the Ellingham diagram) because the free energy
will become more negative by an amount equal to the difference
between the two graphs at that particular temperature.

M, +M,0 —> M, + M,0 ; [AG =—ve]| overall
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Extraction of Gold (Au)

(i) Crushing & Grinding .~
(i) Leaching Process %

Gold is extracted by the cyanide
process (Macarthur-Forrest /
cyanide process).

In presence of air
4Au + 8NaCN + 2H,0 —~ > 4Na[Au(CN),] + 4NaOH

2Na|Au(CN),] + Zn —— Na,|Zn(CN),] + 2Au(Impure)

Get it on
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Extraction of Silver (Ag)
(A) From Argentite (Ag,S)

() Concentration ~~
As it is a sulphide ore, so froth

flotation process is used.

(ii) Leaching and reduction (Macarthur
Forrest / Cyamde process)

Ag,S +4NaCN 4 2Na [Ag(CN),| + Na,SO,
2Na|Ag(CN),| + Zn ——> Na,|Zn(CN),] + 2Ag

Get it on
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(iii) Refining
(a) Amalgamation process Wy - > 9 ‘P \’\3«\

(b) Purification by electrolytic
method

Pure Ag ——> Cathode
Impure Ag ——> Anode

Electrolyte —— AgNO,

Get it on
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Extraction of Copper (Cu)
Main Ore

opper pyrites (CuFeS.)

Extraction from pyrites by pyrometallurgical
process (Smelting Process)

It also occ
alachite Cu(OH),.CuCO,

Azurite Cu(OH),.2CuCO,
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(i) Crushing & Grinding

(i1) Concentration & u( plrde
Copper pyrite —{ Crushing & grinding > Froth flotation — Concentrated
(CuFeS,) ore
(iii) Roasting (Flux) SiO, + Coke (Fuel)
(iv) Smelting Pe/[mo{'fov\ J,
Ceppe-
Concentrated ——| Roasting — Roasted ore ——| Smelting — Matte
ore J (Cu,S+FeS)
Reverberatory furnace (Blast furnace)
5 A, J&
Volatile Slag
substances (FeSiO,)
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Matte

Air, Silica

N

Bessemerization

(Bessemer converter)

J Soa

Slag (FeSiO;)

Refining

Get it on
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Reaction involved in Bessemer
Converter

S\C
2FeS +30, —> 2Fe0 + 250, Zﬁo\ﬂ\

Rokicflur =
FeO + SiO, FeSiO; (slag)

2Cu,S + 30, —> 2Cu,0 + 250,

Self
2Cu,0 + Cu,S Reduction > 6Cu + SOr\
unreacted Blister

copper
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Extration of Iron (Fe)

VW T AlE
Fe,0, w[
Haematite —— Crushing > Concentration > Roasting —> Roasted ore
ors (Magnetic (Reverberatory
(FeCO;, Fe,0;. 3H,0) separator) furnace)
Siderite = Limonite
gangue Volatile substances,
moisture

Get it on
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Coke, lime stone, air Oxygen

N0
Roasted ore  —>| Smelting | Pig iron/cast irpn
(bfast furnace)
/’
Slag (CaSi0,)
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(@) Zone of combustion (1500 - 1600°C)

This zone is near at the bottom of
the furnace and little above the
tuyers.

It increases temperature of the
furnace because of exothermic
reactions.

2C +0,—> 2CO

Get it on
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(b) Zone of reduction (400 - 700°C) — (& ~veducin
13 ,ﬁ% J

L_ E\x/[ Y a U}'foﬂ o,}_.— 3”'01'\
- F(i:iOLI P M'JDY Yeduc %(ﬁﬂ
I Feo — R
It is near the top of the furnace. O

Here the calcined ore 1s reduced to
FeO or Fe;O, mostly by rising CO.

Fe.0, + CO——> 2Fe0 + CO,

Fe,0, + CO —> 3Fe0 + CO,

Get it on
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(c) Zone of slag formation and
reduction (800 - 1000°C)
Ca04 56 | =2|Ca%d,

This is the middle part of the

furnace. Here rising CO, is
reduced to carbon monoxide.

CO,+C —> 2CO

Fe;0,+ CO —> 3FeO + CO, ]
FeO + CO —> Fe + CO,{
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(d) Zone of fusion (1200 - 1300°C)

It is just above the zone of
combustion. Here the iron melts
and trickles down in the hearth
while the slag being lighter floats
over the molten metal and thus
prevents oxidation of Fe by blast
of air.
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Refining

Purification of Fe can be done

by different method which are
as follows

Get it on
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(a) Puddling Process L’_ oy
(b) Bessemerisation Process

(c) Open hearth Process

(d) L. D. Process

Thus we get pure iron.

Get it on
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Extraction of Aluminium (Al)

Get it on
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Flow chart of Al from Al,0,.2H,0 (Bauxite)

Concentration by rm

-
’7 d g Bayer’s Process

Red Bauxite ALO;.2H,0 [or Hall’s process and

inely divided-ore — Fe,Osmajor impurity . [heated at 1100°C
Finel € ALO
2 . : f 23
bauxite Al,O.2H,0O White Bauxite AL,O;.2H,0 Concentration by
99 = Serpeck’s Process

u SiO, major impurity

Electrolytic
reduction

Hall — Heroult proc%

A4

Purifieation by
L Impure Al

Pure Al | % 7]
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Electrolytric reduction (Hall-Heroult process)
AT
A o0’ ’}“‘ e
The purified Al,O; is mixed [NayAlF
with( ﬁa@lgjs)(cryoﬁte) o 6
(fluorspar) which lowers © th_

melting point of the mixture

and brings conductivity.

The fused matrix is electrolysed.
Steel cathode and graphite anode
are used.
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Al (e)
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Electrorefining of aluminium

LQ ¢ hedwlier

Get it on
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Impure aluminium mixed with
copper melt is taken in an iron
tank with graphite lining.

The layer of pure Al acts as the
cathode. The graphite rods at the
top are essential for electrical
connection.

At the anode Al —> AP+ 3e

At the cathode A"+ 3e ——> Al

Get it on
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Extraction of Lead (Pb)
Cxun ski'\g g G_"Y;c\djrg

oot Flotsten

Galena (PbS) There are mainly
two types of process used in the
extraction of Lead.

(a) Carbenreduction process
Ore — Galena Pbs <
(b) Self reduction process

Get it on
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2PbO(s) + C A5 2Ph(t) + CO, (g)

FeO + Si0, -2> Fesi0, (Slag)

CaCoO, + SiO, A) CaSiO; (Slag) + CO, (g)

PbS+02+SOz
(@ 2PbO)—> 3Pb + SO,

Parallel reaction
PbS + PbSO, —> 2Pb + 250,

Get it on
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)

-
=
Bett's Electrorefining

Anode ——> Impure Pb

ining process

(i1

“horic. Mob |i'b//\
Cathode —— Pure Pb

—

<
Electrolyte Gelatine e adjust viscosity)

on the electrolysis Pb is deposited at
cathode which gives 99.95% pure metal.
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(a) Lead Exl'rai on from
Anglesit @

(i) Crushing & Grinding 0"’“ ity - l%e,q_u-

(i1) Concentration b A evigation
(1ii) Calcination
(iv) Carbon Reduction

(iv) Bett’s Process

Get it on

Get Top Ranks in IIT-JEE/NEET with eSaral APP P» Google play



Extraction of Magnesium (Mg) - r .
(A) Preparation of hydrated Magnesium Chloride

(i) From Carnallite(KC1.MgCl,.6H,0)

The solution of Carnallite on
concentration and crystallisation
gives the crystals of KCl and
solution of MgCl,.

Get it on
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After filtration, filtrate (MgCl,
solution) on concentration and
crystallisation, this time gives
the crystals of MgCl,.6H,0.
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Strongly = MO et

MgO + C + Cl, <35> MgCl, + CO

dry

The magnesium chloride is fused
and then electrolysed.

Get it on
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(iii) From Sea water (Dow’s process) H D 6\4 o

Sea water contains 0.13% magnesium as chloride ]/\3
and sulphate.
d l'\a aqgn,

+ Ca(OH), —> Mg(OH), + CaCl,

Mg(OH), + 2HCl(aq) —> MgCl, + 2H,0

A (Caleinution : It is not made anhydrous
MgCl,. 6H,0 —F——— 6H,0 by simple heating
AME@ because it gets
MgCl,. 6H,0 —> MgO + 5H,0 + 2HCI hydrolysed

Get it on
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(C) Electrolysis of fused anhydrous MgCl,

Magnesium Chloride obtained by any of the
above methods 1s fused and mixed with Sodi

Chloride and @Mde in the
temperature range of 973 — 1023 K.

MgCl, —> Mg?*" + 2CI-
At cathode Mg?" +2e- —> Mg(99% pure)

At anode 2C——> €L +2¢
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Extraction of Tin (Sn)

(i) Crushing and concentration

(ii) Electromagnetic separation

e

Get it on
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(iii) Roasting gr\ 63212 pact ing

The impurities of pyrites of Copper
and Iron are converted into their
respective oxides and sulphates

20, —C I

(iv) Leaching
(v) Washing
The ore is washed with running water to remove the fine iron

oxide produced in roasting.
Thus obtained ore contains 60 — 70% SnO, and is called as black tin.
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(vi) Carbon reduction method

Sn0, + 2C Sn (Molten)) + 2CO /%G_V" ST

CaO +Si0, —> CaSiO;(Slag) Sﬁ N\qft
(a) Liquation

(b) Poling

(c) Electrorefining

Anode —— Impure Sn

Cathode —— Pure Sn

Electrolyte —— (SnSO, solution + dil. H,SO,)

Get Top Ranks in IT-JEE/NEET with eSaral APP P Google Play



@) What you get inside eSaral course? ¥
AT Id ATda|

» Study from Kota’s Top IITian Faculties » Solved Prev 10 years Chapterwise Qs
» 650+ Hours of PCM Videos Lectures with » Quick Revision Video Lectures and 90+ Mind
best Visualisation - Maps
» 30000+ Solved Qs E\, » 97 JEE Main and 94 JEE advanced 1hr Topic
» Personalised date wise Time-table wise Tests
» Live 4-Layered Doubt Solving System » 3 Hour Regular Review tests and Test Series
» Personalised 3-Layered One to One » Instant Test Analysis Report
Mentorship » Regular Motivation and Strategy Sessions

» 115 Fully Solved Topic wise segregated
Practice Sheets with homework index & video

solutions

Get it on

Get Top Ranks in IIT-JEE/NEET with eSaral APP P» Google play



128 GB SD Card
Bounce Backeiiiz

JEE )

Main _ @
For March, April and
 MayAttempt | L

50% OFF for first 300 Students ONLY

Get it on

Get Top Ranks in [IT-JEE/NEET with eSaral APP "Goog|e Play



Bounce Bac
JEE ()

Main+Advanced . .,..w

50% OFF for first 300 Students ONLY

Get it on

Get Top Ranks in [IT-JEE/NEET with eSaral APP "Googka Play



24 PRAHAAR
| ENEET T-228.

PRAHAAR JEE T-
" = PHASE-2 =

EET 202

“'Shoot-0ut '™
O

Get Top Ranks in IIT-JEE/NEET with eSaral APP ”Googm Play

Get it on




