EXTRACTION OF SOME METALS

Technological development for extraction of metals from
low grade ores is an emerging and important area due to
depletion of high grade ore resources. Hydrometallurgy, in
principle, can provide viable technical options for

CONCEPT

processing lean ores.
B e ———— T Furnace Double
e s charge cup
2 Ir v w2 {ore + coke) gl and cone
o on (Fe) \ + Limestone  E arrangement
/ (Pig iron) \ e - Furnace gases
‘s Concentration: The crushed ore is s CORSMDI DN L)
: , moisture and » used to heat
' concentrated by gravity separation and | becomes more \sp0 K incoming air blast

- froth floatation process (for sulphide ores). Slag mnmmﬁ;ﬂmus

: [

. ® Calcination : Ore is heated stronglyin the | CaCO,, —Ca0 + CO,

| presence of a limited supply of air in a | G + 310y, = Lasio,
i

 reverberatory furnace. Sulphide ores are :

Fire bricks | Reduction begins
3Fe; 05, + CO, . = 2PFe 0y, + CO54

Steel shell 7772 3 7] 344 2ig)
eel she Fe, D + QCDE — 3Fe, a H:DE'L'IT

Fe,0y, + CO,,, —+ 2Fe0,,; + CO, |

Reduction Lumplr:tr.d
PFe0,,, + C,, — Fe,,, + CO,

Melting of slag

. roasted to their oxides. di : 5
. _ _,f i e Fe,0,,, +3C, 212Ky oFe +3CO,,
» & Smelting : Calcined ore is |, Fluid sl d
% : ’ ST Coke burns to form CO,,
~_ smeltedina blast furnace. - liquid Fe trickle T R VRO
- r down into hearth = ¢

E F

furnace through more

e — s hot coke, is reduced to CO
e ,.ll]il_')_“ i{{'].,“
Tuyeres Hot air blast 05, + Gy = 2C0,,
FeO  +C,—Fe, + E'IE'Ieﬂl
Molten pig iron
b Blast Furnace Slag
e an Sodium chloride
: Sodium (Na) S,
’ ,
P, (IDdown's process) x
/ ! L it ‘ ! Chlorine
/. ® The oxides of highly electropositive °,

7 metals like Na, K, Mg, Al requires very high |
' temperature for reduction. \ | Molten
' sodium

¢ ® These metalsare extracted by the electrolysis of their ' /‘N
. oxides, hydroxides or chlorides in fused state. '

.« A small amount of some other salt is added to lower

|

| the fusion temperature or to increase the conductivity __ Ring-shaped

steel cathode

_or both.
\ e Electrolysis of fused mixture of NaCl aru:l / . Giaphibe e
LS CHCI 4 Grid
\ Molten NaCl and CaCl,
«_Cathode:Na'+e¢ — Na, = R =y B i S = - )
% & il L . ’ —r " — . >
~. Anode:Cl'— -Cl, . +e .~ o e
- 1 E{gJ ¥ - 2 i - s
e T 7 Aluminium (Al)
# (Hall - Heroult process) %,
Carbon Anade :I;é‘ /& Process of obtaining aluminium by *,
Copper = | electrolysis of a mixture of purified \
Clam ; ; ;
Iron Tank P it ; alumina, cryolite and fluorspar. "I
\ Coke ' Purified alumina is obtained by calcination of |
= Carbon lining ' bauxite ore (Al,0,.xH,0). "
T (Cathode) | Electrolytic reactions involved: j
= '
Mﬂllm ALO,+ Na,AlF, Cathndt me{“+3£ _}MH} i
g R s Outlet for "\ Anode:Cy)+ Oy = COy +27
' : | /aluminium =% a ,
\ j ! hCLtJI + 2y = COpy + 7

- 4 A

i

Maolten aluminium e e



