Get More Learning Materials Here : ' @) www.studentbro.in



|

1f

LIHLDﬁmL_Dm LFally_occw amg_chemmolqsubsmnmmm%
Some. 7. of metal in

M minexals  faom which _metals can be extyacted

profitably / Pconom\mllu

—*ﬂ(imnm)e ~n00— metallic \mm)?nHeS (sand, C\QUJ Q,UQ)LL)\
‘g(momx)

\,‘__El()x Additional SUbstance Qdded to O¥e +o jemave
/ InFusible \mmzs\+u |

‘__{’&lg%— it i lightex than Metal 4 hence £100kS auey

3 Metal ; 1+ prevents fosther 0xdD OF 1ig- metql

|
(
I

“ == ™
| Metalluagy (:LDF

¥ | Oxe
‘c) Sulphide O¥e 2)  Oxide oxe
I I¥onpyxite = FeSs & Haematite - Fe0n
| Coppey DUKHP' CoFeS2. dl_ Magnetie — FeaQy
| Silvex qmnre ~ A9aS T pyxolusite = M0,
;_Coppezrglqnce C2S Box C&%@gf&'\qk’ Al203-XH20
zincblende - 2p$ Cassele Caggeterie ~ SN2
_Galena - PbS Lithog | ithaxyge ~  PbO
. Cipnaba ~ HgS Copxite = Q020
2incije ~ Zno
‘3)Caxbhonate Oxe Limanie « F203-3HJO
__Malachite™> CyGOs - Cu(OH):
| ~Giyeen 1) Halide Qe
Azuztie - 2 CuCos . Cul(oH)s CaF2 - Flooxspas
™ hlye Naa AYEE > CBualyle
gmf_lmcu FeCOs =
Magnesite - MgCQ 3 . .
L mestane- €ac03 M T =
dolomife - M9gcos. CaCoy 40

| CepdOSIR - Pb{Oar -. .., -

Get More Learning Materials Here : & m @) www.studentbro.in



AR _

/—*—’IL—CQPPQH Q?ftﬁ_ gt B JEY _ %#_ . | —
/"f—_

CUDKHQ = ClEsd —

————— e

T ———— =

ppex pyxite - CuFeS2. =2 Mmaip_oxe

—

;—QJ—(;DRQK_Q\GDQQ Cua S ;“‘“**~*’-~-

malachite - CuCoa. Cu(aH)a - gaeen -
| ksl Azuyite - 2 CuC03. Cyu(OH)=2 - blue
e
Xl Txan Ooxe X Zinc oxe
I HaemaHte = Fea03 5 maqin oxe Zincite - zpQ
__ ' Magnetite - Fealy ] Zinc bhiende-2ns
¥ Limanite =  Fea03-3H20 Calamine - 20 (01
Dron pyzite - FeSa | R
Sidexire - FeCos _ X Meycusy Que
! P e Cinnobax- Hgs !
X AlnMININM e F\GZSOSPCI?J‘— CaF: 1
| Bapxite = Al203. X Ha0 B
| Caualite - NQa Al Fc 3
R (¢ Metalloxgy - © Concentyation OF Oze- !
— @ Roasting ] calcination |
— @B Reducton i
e & Refining !
g | Metalluxgical pracess )
—— ] 1

—~—— ¥ Rydrometallnggy X Pyzometallvagy ¥ ELedzsoméqumy ,
=09 S0I" {g psed - Heat i3 LSed = Elecholysis Is
~———_in_extxackan In_ex+xqcton VSed in_ext¥action

Get More Learning Materials Here : & m @) www.studentbro.in



| 000

5

—
—

k| Steps in_metalluagy -

—

e

—

'O SPomdetsegL axe | —> concentyation [ Benefactian 1 dBP%%l%‘QL

| OF oxe / 0f oze Qe

r = Hydyolaotic washing - i
— FEyoth flaatation Phusical Methad i

lg MagneHc Sepaxad{on i

| = leaching- ] = Chemical method

AhConcentrated 0% | @l ReducHond §adery ey9

| e — e RS ¥
1. ‘ Reﬂmng

'!5 — Roasting ~Smelting

. =calcination = RedOeHOD With Al

H t) Grxavity Sepaxatrion oy Hydxolic Washing af leyigation
— Diffezence_in quavity of e pcns’nc\edgqr\gue Payhcle.
—> powdexed Oxe 1S PASSed with StYeam OF  watey.

(Heavy paxticle 0f oxe - Settles down)
| (hqhi- gangue paxhicie- L)ash auay)

[ eg- Qx{de O¥e , Caxbonate (e

Cassitexi® , Haemakie
SnQ2 201

9) Magnetic Sepaxation. diff In_magnetic paopeajﬁﬁoj |
| O¥e _paxticle 4 impywity
- _Powdey oxe [S_dxapped on belr mqving oo yolleds

it — (magpeticH

SR T —— - —’M

}

Get More Learning Materials Here : & m @) www.studentbro.in



; | - }f )

/J,_P_
- _ﬂz_mggneﬂc pazs’ndc_ m oue mse Q\HSQC}N bg magnu 4

fall_inside L BT e
Ls Cb_?S.QmHQ Q¥ - Fpcr20y (FQQ C¥2 Qa) -
Haemahie - FeaQa
Magnetite = FeaOy
__Waifsamie-  FewOy

=T ‘ Floatat i
/_:;3) Fy0oth Floatation (O loves 0) = Sulphide Oxes

—> based 0D pyereyital (netting OF o¥e pasticle by oil:
,5 ¢ _aangue pashicle wirh (datex
o) Fm‘rhmq agent - Pipe oLl
TR r‘> Collectas - Pmessmm €thul Xapthate.
o Fxoth stabilizes - phenal , exesal, Anilline
%H Depaessent - Sepasaes o Solphide gze
| lzntPbs >  depsessant = Nacy
35 depyess > Zns
i‘; activatay - Cusoy (pramote Exorh ¥loarakon :
— Polndered OFe 1S Qdded 10 (naie¥ Containing pine oil .
= 0Qiy {s passed 10 Cyeate £¥Qth 1
= Sulphide 0% ShckS 10 0il dyopler 4 ¥ise +o Suxface
— 4 rioats with Qix bobhle 1

— ™ impusite Sethle down -

f

— L) leaching- T+ S USed if' Oze ig Soluble in Suitable
Solvent:

\‘Lmzmﬂ_af_ﬂlummo oM Bausie oxe

, Ly AlpQa-XH0 |

\—J_Bﬂgm_&Dmss] L Impoaty- 5102, t{or. Thon 0wy

~—_  Aln0a(s) + conc. Nagh —> Na [ Al (QH_“}_»--«»- A

— ___Soilable solvept  (Saluble) |

Get More Learning Materials Here : & m @) www.studentbro.in



| , _ jEnnie

| NaTAlCon)y] + CO» —> NG2COa + Al2Oa:cH20

| AhO3.XHo —85 AlaQa ¥ < H20 N
:1 (Puze)

— Impuzity- Tyon oxide = conC: NooH = Boyexs P?i()ceig\

__i]'_jmpumq Silican Oxide 2 Sempeck  P¥QCESS:

0%e i3 heated 10 1800°c with Caybon 9 mﬂsoqen

I
j T+ Poyms AIN HUdBOIUS 4 Ay (an)a 4 NH3

—

__I; Solvent — Conc- NAOH = Bo%ez's prQacess

I —> NQ2 Cozi=> Hall'se pxacess

]l

_Mac  Axthux  Cydnide  pyocess (leachm )

“ Ag, Al

;" Ag_+ NaCN + 02 +H20 = No [Aq (cN)2] + Nooy

| NqEAqﬁuﬂilen—%rwu.(zn(mﬂqwﬁ-Agd,

1‘

| AL + NOCN + 02+ H20 —> N [ Ay CCN)2] + Nagy
Na CAb (CN)2] +2n —> NQ» [zn(CNy] + AL,

L Step 2 Concentaated Oye —> Oxide
calcipation = HeoHng (ahsence ofF aix) below Mp
Hgd?mxide, Hudxated Oxide ,  Caxbanate

Al203. X Ha0 - AV20a + X H20

Fea02- W20 ~—25 Fe202+ 3150

PhCOa —2-> Pho + CO:

. 2pCon ——é——') 2n0 + CO .
Focos —2— FeQ 01 B

W___C,qC_Oz- MgC0a 2> CaQ + Mgo t CC»

——

[

Get More Learning Materials Here : & m @) www.studentbro.in



/——‘
2 | # Roosnng__Hmnng _Lpzsesence of. mxj below, Mp
—> Sulphide_ Qe

/ e e e EINE———.
2nS + Q02 —> 200 + 80> ¢ i
i Pbs + 02 —> Pbo+ 802 g—

| C0ast 0z —— Cuir0 ki
//*.f 2 20 + 502 h:
__[IF oze cContQins Fe 5> Ha80uy pyepayation
ACF@S:__>U)15L__~T_FQ__§+FQD+M i
e Coppex matte  Basic

[

:‘ FeO + S102 —> FeSi0x # Paxhal Roasting
Bl Acidic Floe_ Slag Cu2S, &
g | HyS ., &

ii Pbs, %

|

Step 3 Rediyction Of Oxide o metql

® Smelting - Extyacting 4 Metal fyom metd) Oxide by
!: Rednchian with Cazbon (Coke, coal, (0) i
| MxOy +Yc — XM ¢ YCo 3

i —

| Reactivity Sexies .
| _Please - Potagsiom I hey - Hydxogen H B
— Stop - Sodipm NQ call- _ Coppes  CU 4
—Calling- Cajcjum Co Smazt - Silves A ;
— 1 Me - magnetiom Mg Joat - Gold AU -
— P - Auyminiom A Poox - platinun Pt _
— . Qte - cazhop  C L :
——_2eb¥a - 2inC 2N E9-zno +¢ — 2Zn €0
— T - Ixop Fe  Ppagate —> Fe vz
~—lhevey. ; pickel-.Nf_ &« Feaqy +¢ — Fe 002 |
S f toddd « Tnse gt e o CUO FOa~——aelURCE g
Wk leqd Pb Nilg ke =t ML LET

[ e : : Cox
| m HC =¥ Sn t
i ngh_ ar —_) Pbt Ca

Get More Learning Materials Here : & m @) www.studentbro.in



' = Tﬂfj [@

I .
(! 1 1 T
=

@ Pyxometalluggy- Extraction of m&tm_mamg_mg}\
Hg0 — Hg + 02 R
A320 b AQ + Q-2
(AL03) Av20 2 AU FO2

-

—

-—

@ Reduction by Al- (Gold §chmidt Qlominothexmic process) -

’ ( Thexmite msocesy
> QOxide 0F Ch¥aminm, {x0n. Mmanganese. axe xedyctio

l
1'
"* LSINg Aluminium
I
[

CY, Mn, Fe —> Al C¥20a+ Al = Cot A1,0;
I G Az gad B 3uf MA 04t AL = MD + A0

! FeaOut Al = Al=0ath

). Abto xedoction | Self Reducton I
AT Bt 9% = |

___Cv, Hg, Pb — poxtial Roasting

= A posr OF Ox¢ copverts 40 Qxide then Xeact with

. ¥emaingng Solphide O¥e 10 Qive Metal ¢ SOz

| CO28 + Cu20 —> Q) + So=t

f ' Blistey cappes

(

! (33 puxe) |
B Electxalytic Reduction. Highbly Reactve metqls (alkali.
_—> Puxe meta) -> Cathade t Alkaline + A1)
(Malten) Nacl —> Naq ¥+ Q). -

‘ mef‘m'\
(Malten) M%C\z_ — Mg+ 0~ Cabhade
Mew -

C)jg_deEgLMMag A9 AL ( dissalve {0 Suitable Yeagqen-
then seact m\kh_mme_c\egmpoamwﬂ

Na Cag(cN)2]t2Zn — NQ [2n (eNJu] +Ag 4
Na [AQ Cen)a] ton = Moy Con(CMG] +AG 4

Get More Learning Materials Here : & m @) www.studentbro.in



Jt{ [{
1
<« mjheamﬂd{-;nﬂmlt PG\DC\PLe_,OF mekmluz;gg‘_,__u_h_ I |
-~ __Ellinghard_diqgsam ; dssint SR
-7 | plot_bet? AG 4 Temp ‘%’ ¢ -xm CECEE TR
--//1;'(5) } 1 02(9) =0 (3) DG = BH=TAS j
b = ' Ns= tVe o
/’:;ﬁ YN k
//j__ \ Calg) ¢ LOU}V\) — (02(9) e
I \\ Aoy DS = -ve .
e 4 : P i
ik N 4
j 5 ;E
F i &
4 N -

.CU (q) t 02(3) = C020 (5) bs=Ve 4

'Fe(s)+ 02190 — FeO(s) ps=-w

%QQL@}#
w| N\ e ETee

X<

- !CU(S) } 0219 — C02(9) HS=0 %z//““"mh .
W(‘otfn } 10, >=L029) H5=-\W 0 / h!
| ‘a AR /

— il 5 ¢o 5 / e
_ 2n} 0= 2n0 (9 - AS=-we A,ow?“‘/“/\ / O i BN
I e X
—= CY02. = '2cocs) bS= v 203 e B!

(1
~ERE 1 ||
|

‘ | M\
— U A $02—>2 A203 pS=—VC // )QL,—
| 5 g 2 —
e | -
T Imp point .
T—— 2 lower line _meta)l yeduees Dp pga__\u etal” axiges -

'\.Lm&ml.bgymg_mm_negmm_ae;L_Lhﬂvmg less negative ha) -

4

:Q\ﬁh.:mﬂ_imn-m Hlmghom

e

Get More Learning Materials Here : &

dmgmm-w me\imﬁ po\m N
metal 3

@g www.studentbro.in



—
—
| S
4 1J
Nt

In E\\mghnm‘,dmgmm -

V. BEJOM 1073 k e .
'Ca) 8 zseducmg..agm&,_m__ﬁe_j&; —9je0

d.oc 4+ L D2 —> Co — lipeabowe S

S — a—

—

3
| Co + | 0. —> CO2 — line belaty:
1J' 2 y
__AHey» 10723 Kk
'j C iS5 Q good sedocing Qgend
(Coke)
X _Smelting oF rxon Chawie
1
—B Co“rsxleol aut in blast fosnace =‘-T=“?/7Thmcr)
< Chaxge —> ( Fe203 + CI-Cacoy J
!\) COmbustion 2onpe- ]500-]606°¢C /Lo'mk\
2)_Reduchion zane ICZSO 200°¢/ / D%k \—7 Relly

"4 slag faxmh zone (8oe-ioee® / 1570Y
h) Mlenq Z0he Hot aiy A 2170k /%

| (1200 - lsoo °c.) ' blast is passes

I Siag — Heqyth

'7 taken qui Ebliq - metal

1) _Combnstion zone A J;len Qe

__lowes _paxt of fuznace 4
Coxbon byuxns in_psesence of hot qix -

Ct+t 02 — CO2 heal
_Coz2 ¥ises 1N fuxnace ¢ it (s ¥educed to CO- wa,

Jed haot Coke =
Co,. +C = Co

Get More Learning Materials Here : & m @) www.studentbro.in



;; L LT ¢ )
';)_Reducnomzone Uppenmost Pmﬁ \n_ Fozche
/,J_, - Meraloxide — meta)
’ | 203 t O — Fes0
/”‘Tla— LT ol s

FeaOu + CO —> Fed + CO, i

| Fel™ +£0 =5 N2 — )
/’%f _ — Fe + (02 below ok i
| FeQ +C — Fe +C0 — abave 1073k

r = smed | '
j . a8 > Txon fosmed {S SPongy 1¥an

1\3)‘%06,1( formation zone. Centxal payy OF funace
I CaCda —2—> Cad + CQ»
Ll basic

Ca0 ¥ Si102 — CaSidz

Spangy (30P - 1300°c 5 moien 15N

|
|
1| L) Mei’r\ﬂ% zone- Qboye comblstion zohe-
|
I

Izson obtolned = P19 Tvon—> UY. Casbon
1 ‘1‘7 |mpom\es > S/ P& Mn
..; > mt of any indostsial yge

\_ \Tﬁ\m Melting Pig ixon b Scxap
Al cayhan 37. 130h §
— -
SR s e Oxidizing im pusities in .
\_J_mmq L1 th \ Reve bmmmxg Fuanace
Ta—— s __Wyobght iXon

T~ FR20a%¢o Feyco  (puyest fowm of fwan
,’k P & A
/"\\\____* gl N
A

Get More Learning Materials Here : & m @) www.studentbro.in



{'[: [D O

Extyaction of Co Fyam Copper Oxide i
Cut 02 —> Cu20 (Top OF EWingham dialyam) -
_ 50, Oxides OF Coppe¥ Can easily yeduced bu‘}_b_mhﬂg\

h)lH’) C-

C—>Co ) lines axe below Co t G2 — (‘t\m*ne\
Oy ==> Co?_j SO, eosﬂu gedyce

. Coppes = mainaxe = CuFes2
i‘ Concentyaton — FE¥oth floatation:
Sjep 2 = Raostng (Revezsbemmu Koxnace)
/‘7 Basic + 8'02"":85%%\
SlCuas + FQ;H‘ Feg 1802 (Slay”
Coppey matte —
'# Coppes maohey (s t¥ansfex¥ed in besseme convem
paxtial Roasting b (Silica is added ¢
CvaS + 02— CU20 +80: blast of i
CL25 + C020 —> Cy t 502 % |
Blistey Coppes
98, puw

i CuFeSa

_Extyaction of 2zinc £yom  2ihc blend (zns )
M Fyoth Floatation
@ Roasting 2zns ¥ 02 — 2Zpo + 8029
This *2n0’ is mixed with coke 4 Cclay d«bNCkQHS

ase  foymed heq4
zno t¢ 73K 5 2n 4o ,—E;’ |
Electyochemical _pyipciples oF Metallvagy 8
- EIeCHrOlUSls — _molten salt __
— Catio Ds_ms_e_Coll_ed,ed_mm__mi_bgd § 4
CNACL —> Na_ - Cla __3
- (mot#n CQthoek | 1[

Get More Learning Materials Here : & m @) www.studentbro.in



!I | | . CT 7))

L,.—- : W
Eﬁmctmn&f __Alumlmum ‘_,Fbom h\Ummq

,/——> Al203 IS Mixed with NA3AIFe  CaEa 4hecned ,
| = MP of rfu_tuzse (2000°¢c -¢
- 90" ()
/w’ A conducHviry
/_W . ‘ e 5 Cintha dc-“
| moiten MlaQa (8 +oken {n Steel vessel lined (ith Caybon

:jgn qraphite %¥0d Q¢ Qs Qnode i

LCappey (lamp s
Ml20a¥C =5 AI+C0, )

.

GqulPW'“,“\ r—> copped [ine Hall MHemoulk pyocex
/‘G\deﬁ = B R g\ ( cathode) '
- E —_—- B Steel vesse s

Dlmmo. Reductian  0F Ala0a — Caxbhon Foxms CO 4 (O - .k
( 9pqphite_zad boxns OUT) T
Cathade=> AIT® + 3¢~ = A (s) 3

Apade = C + G —CO ~
| C +0O — 0. i

I 3

__ | Extyaction of Cu faom low gyade Qne =
G '-—> Hydsame tallt¥gy i
L | Leochmq — bochem 4 Qcid- )
M }l 3
~er | Oxidatiop [/ Redyckan 3
X% Some _metallyrgy QIS0 invalves OXidation !

\ e4- Chlosine 9as £x0m Byine SAh
| MoHen N ac “elechsolysis . Na t Cle
ST

~__ ©9. Ay +NacN F02+ B0 — Na C A (cw_g], ]
~—__ | - Aq.+ NacN+O2tH20—2 N9 Eﬁgﬁ(cm w]) 3

\_ 7 - e ——— i

Get More Learning Materials Here : & m @) www.studentbro.in



|

f ILLLIE)

__Refining
1) Distillation=_low B:p = Cd,2n.HY )

) Liquation 5  impuxity- High MP = Sn:PbiR
3)C0Pel\o+‘@n > Noble metais = A3 AL PE

M Polling 5> CU Sn > £xam §nde by
"i‘ : = rom (0ed

5) Electrolytic  Refining = Cu, A, hos Ny Cry A

|

;“ _Anode » impuze metal (ChH) thick

| _Cathode= Ppye metal (Cu) thin:

J Elecfzolye Salb — soloble 8alt of metal (Cosoy/
| Cathade = COTZ } 26~ - |
|Angde - CU — otz 1 e —

!
|_Electxic cuxyent pass — metral Ton f¥om electralyte IS

| deposited OF Cathade

= Some_amaunt OF metal bxyeaks fxam apade 4 gqes into

= Aftey Some Hme » Anode - 9ets  Finished
Impoxitles » Collected a@s “linode mud

OhHmong 4

Selenipm

Telogiom
Silvey _

Grold

Plab hym 2
Zone Refining - diff 0 golbility oF impuxity (o
J molten Btale 4 §olid Stqe
____Highly ponc_mefal = dem(conductor- Si, Ge R, Ga L
13__yequixed N —— ——

=

Get More Learning Materials Here : & m @) www.studentbro.in



| 00

ey —

~

11
/“’/”—’, “’ e
, v paby_phase ReFining i , %

ey,

\mn__ALe\ methad = LIF¥a pure mera) [ Tig2x) B

:LL,7.75+11‘7_~—7 2% 1y Heary 2y Y212 B

's_pyacess - MO - Ni . €O R |
Ni + HCo— NilCody =25 Nit U o L
VolaH'e i

Ch¥omatogxaphy principle: 5.
diffeyent Component OF o mixtuxe Oxe ditfexenty o E

0deashed OnN adSo¥bent- : . :

L

Column_Chiomaragyaphy - USed faX elements Piesent In £
pin0te quANtity. o8

Lanihantdes - pum‘w- 10D e xchange 05  Odsazhenk =

I -
\ i
\\ |
\\T;\ z
\\ ;
\x S S N, ST

\ } e e |

Get More Learning Materials Here : & m @) www.studentbro.in



