Class : 12th Chemistry
Chapter-6 : General Principles And Processes Of Isolation Of Elements (Part_1)
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Fused matrix is electrolysed

g
.

o Bauxite AIOx(OH), ,, where 0 < x < 1 :
 Kaolinite [AL(OH), $i,0s] u Electrolysis (Hall-Heroult process)
+ Haematite Fe,O, = 2ALO; + 3C— 4Al + 3CO,

*
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o Magnetite Fe,0, = Cathode : AF*(melt) +3e"— Al

o Siderite FeCO, = Anode : C + O* (melt)— CO(g) + 2e
« Copper pyrites CuFeS, 5, Cy+ 207 (melt)— CO,(g) + 4e”

« Malachite CuCO, Cu(OH) tansssssssEsEEEEEEEEEEEEEEEES
o Cuprite Cu,0 Fused matrix is electrolysed 4/\

 Copper glance Cu,S Purified Ali03mlxed with

e Zinc blende ZnS Na.AlF,/ CaF

¢ Zincite ZnO

Electrochemical principle of metallurgy
Electrolysis: Difference of two E° values equals + ve
E° and -ve AG®, less reactive metal will come out of

solution and more reactive to the solution.

Ores: Minerals from which metal can be
extracted chiefly, profitably and easily

=Straight line except with some change in phase =
:Po\nt ina 5

Minerals naturally occurring EEmmEEm "

chemical substances in the earth's
crust obtainable by mining

0
= If AG is negative, reaction proceeds.
= If reactions and products of two reactions are put
Ttogether in a system and net AG of the two posslble'
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Ellingham diagram

Ther ic principle of ]

General Principles”
And Processes Of
Isolation Of
Elements

PELLErY P Extraction of Iron from oxide
OXidation Reduction
(extraction of Cl from brine)

—— In blast furnace

FeOy, + Co——Fe, + CO,
—— Reduction

(a) At500-883K

2Fe,0, + 3C0 —73=673K _, oge 0, + CO,T

tammat

amm nan
Extraction of zink from zink oxide

Coke
ZnO + CW Zn + CO

RETTTN

pormmrnnnmnnnnnnnnnnnbannennn, Fe,0, + 4CO — 388K | 3pe | 4ot
* Extraction of copper from cuprous oxide  *
:. Roasting/smelting ‘: Fe,0; + CO —7Z3=873K , 90 + co,t
! 2CuS+30,——52Cu,0+250, & - () At900-1500K
I CuyO+C—2Cu+CO . CO, + C - 2CO(g); FeO + CO — Fe + CO,
H FUS 450 Fus‘o : CaCO, + CaO — CO,; CaO + Si0, — CaSiO,
ef i0, —— FeSiO, .
. i (0 At1500-2100K
H 2FeS + 30,— 2FeO + 250, ] © ey
5 2Cu,0 + Cu,S—>6Cu + SO, ] 2 2
-" (Blister copper) '.. FeO + C — Fe + CO




Class : 12th Chemistry
Chapter-6 : General Principles And Processes Of Isolation Of Elements (Part_2)

ysSEEEEEEEEEEEEEEE®
.

.
o

sEsEEEssEEEsEEEsEEEEEsEEEEEEEEs,
Reduction of Oxide to metal:
Heating metal oxide with substances actingj
.

as a reducing agent which combines with
the oxygen to get reduced easily. ‘:
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Conversion to Oxide
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Calcination .
Heating when the
volatile matter escapes
.Ieavmg behind the met:
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Refining ‘s
Distillation: Impure metal is evaporated to obtain
pure metal as distillate.

Liquation: Low melting metals made to flow on a
sloping surface.

Electrolytic refining: Impure metal anode, strip of
same metal in pure form-cathode dipped in soluble
salt of same metal.

Zone refining: Based on principle that impurities
are more soluble in melt than in solid state of metal.
Vapour phase refining: Metal is converted into its
volatile compound and collected elsewhere.
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Chromatography: Based on principle that different oxide
components of a mixture are differentially adsorbed ..‘ Roasting .
'9.” an adsorbent. o = Oreis heated in a limited &
R 8 = supply of air in a furnace at a
I temperature below the &
%, melting point of the metal. 5

General Principles )}
And Processes.Of
Isolation Of
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Extraction of crude metal
from concentrated ore |

Fe
Elements COLIC ‘v Castliron for'casting stoves; railway slippers,
fgutter.pipes, toys-etc.
-"Manufacture of wrought iron and steel.
- N SR Y s SE[REF = (F P = o
etallurgy: Entire scientific and SR e

Zn

+Galvanising iron

+In batteries

+Dust is used as reducing agent

technological process used for
isolation of the metal from its ores
+ Concentration of ore

« Isolation of metal

+ Purification of metal Cu

* Wires Al

+ Water and steam pipes= «* As wrappers for chocolates

+ Alloys + Fine dust in paints and lacquers
+ Extraction of Cr and Mn

wa
[eachlng Based on the solublllty .
of ore suitable solvent
Bayer’s process :
ALO,. 2H,0 + 2NaOH+H,0
——2Na [AL(OH) ;] +CO,—>

* Wires

-
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ALO;xH,0 + 2NaHCO, in magnetic propertles of ore components
_1470K , ALO; + xH,0 Finely ground ore is carried on conveyor belt
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which passes over a magnetic roller. Magnetic
particles fall nearer to rollerand vice versa
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'ﬁ‘ydraullc washmg Based on dlfference |n‘

= gravities of the ore and gangue particles

Upward stream of running water is used to

= wash the powdered ore. Lighter gangue

particles are washed away and heavier are
left behind.
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.’F‘r:);I: ;I;;ta.tion ;;u.::ass: Ba.s:a::l ::.n.t.h.e diffe;e.nce it
wetting properties of gangue and ore particles
Powdered ore is mixed with pine oil and water and
agitated with air froth formed carries minerals is
skimmed off and dried.
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