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Unit 1 Chemical Substances:
=—Nature & Behaviour—:.
Chaper 3:

Metals & Non-Metals

=P Metals - Metalt Like izon and copper, exhibit Luster conductivity

(hermal |electaical) s malleabf[l%’ ductidity > high
melting/ boiling points - Jhey dose electaons , forming Cations in yeaction
Notable for Their vexsatil® industrial applicatons.

& Phygsical Propertics of Metals

+ Solid ot noom temperature except wescuyry
» Ductile (drawn into wives)

o Malleable (oeaten into thin Cheets)

o Sonorous (produce Sound)

o Lustyous (matural shine)

¢ Haveb high wmelting point - Cesium and gallium have (ow melting
point

v Generally good wnductor of heat and electricity excegt lead
and mestury which ave compasitively poor conduckboss: Silver and
Coppes ave best Lonductoss -

o Have high dencity - Sodium and potassiym can be cut with kniff
they have Low dengity-

& Chemica Properties ot Metals -

1-Reaction with okygen - Metals neat with oxygen to torm meta|
oxides - Jne genesnl equation for This veaction IS

Metal + 0xygen — Metald oxide

/MNNDTE - Potocsium and Sodium axe Stozed in ReroSene 6il to

prevent seactions with OXygen , moistuze ancd Carbov
dioxide in the air, which can cause them to Catch fize:




2. Reaction with wWater - Some metale seact with water to form
metal hydroxides and selease +hydrogen gas -
Jhe géneral equation Is:

Metal + wWater — Metal Hydwsoxide + Hydrogen

3. Reaction with Acids -Metals %eact with acid¢ to produce Salts and

hudrogen gas
Jge g?ne 'r(g.[ g UQ tion s :

Metal + Acid — Salt + Hydrogen

- Reaction with Salts - Metals can digplace Less steactive metals
fxom theiy salts in colution - Jhe wneactivity cevies helps predict
Such glisplacement ceactiond

5. Reaction with Non-Metallic Elements: Metals can veact with non-
Metallic element to torm comf)ou ndS Foy example; metal neact
with culfur to form metal Culfides -

=p Reactivity Sewies of Metals - Jne Reactivity Sewies pudens
metals by their tendency to
digplace each other in seactions. H(ggezr - vonked Metalg canrepace
lower - yanked OneS in compounds - For instance, zinc can weplace
co;)tpen’ 10 coppey sultate  Jhis Ceaies predicts chemical xeaction
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=» Non-nmetals - A nonmetal is an element that lacks Metallic
. properties , cuch as Conductivity , UsEes and
walleabiliby - Jney often have low densities and melting points.
and. N exist n various physical States - Bxample - casbon , OXY9en
and  mitrogen

& Physical Propeties of Non- Metals
v OCccur as o Solid o 9as - Bromine s liq/uid

o Gienexally bod conductows of heat and electricity - caybon is
o 9ood Londutgoy

' NON- SONDTOUS
¢+ NON- Lustyous , onlyiodine Hhas lustre

¢+ Metals form basic oxides Lke Magnesium oxide (M9o) , while
non - metals fzom actdic oxides (ag in acid rain).

& Chemical Propezties of NON-metals
* Combust (eg hydyogen , carbon)
o React, with o0xygen to form oxides (eg gultur dioxide).

* Engoge in acid- base weactions to wreate galts (ey sultuzic
acid with sodium hydzoxide):

v Ruept electaone to form anionS when .ﬁeac,t‘ing with metals.
o Shave eleckront t0 form covalent lbondg with otres Non-metals
o React with water o yield acids (€9 sulfur , phosphozus ).

* Displace less Reactive metalS fvom their galts , Forming new
compounds: Click Here & Join Us on Telegram

=P ElectyoniC Confiduration of Some Elements

Numbess of electaong
in  Shells




Sodium (Na)
Metals Magnes um(mg)
Aluminiym (A])
Potaccium (R)
Calcium (ca)

Non - MetalS OIQJ ger) CO)

= Tonic Compound - Tonic compound is formed by electaon tran-
| Siev from mera S t0 non- meTals » coeating
OppositeLy charged ions -~ Examples : NaCl , KL, g0

* Properties

* High Melting /boiling points

* Typically solid at Room temperatuve
v Londuct electricity when dissolved/ melted due to free ions -
& Popesties 6f lonic tompound.

» High melting and boiling goints due t0 Styong

jon electrostatic attyactidbng in Lattice g
Struckuse - Y j@
o Solwbility in wates tfacilitated by water

moleculfs eramting | ONS

» Condyctivit
ons  be.

in solution 0¥ molten State as
mobile -

o Brittleness attaibuted to vepulSion between
Similazly charged lwyers undes Stress:

=p Occurrence of Metals - Metallurgy involves extsacting metals
from ores and vefining them™ Key steps
Incdlude ore conentration 5 veduction to obtain the wetal, purificat-
i0n, and Shaping tor practical vse, ensuzing valuable ¥esources



Crushing of Ores

Y

Concentration Of Oves
J

Conversion of Concentrated into wetal oxide
v

Conversion Of Metal oxude into metal
v

Refining ot Impure metals

=p Extraction of Metall fiom Oves - Metallurgy is the Stauctured
| . opp¥oodh “tp obtaining wmetals
n pure fyom ovet and ¥etining them for practical applications

® Extraction Technigues Based On Reactivity

Extraction Methods vary depending on neactivity of metals
with in the activity Seaes

™ Hiohly Reackive Metals - | _
MetalS exhibiting high heac,{;lw? Such as Potassium(K), Sodium
(No), Calcium (Ta) and Mogne s&fum CM@% are typically obtined
through electrolysis - Jheir”stoong atfinity witn other elements
preversts  Simple “veduction through heating with cazbon:

® Moderately Reactive Metals
Moderate(y Reactive metale like zinc(zn), Ivon (Fe) and Lead
(Pb) ave Ttommonly extracted via vedyction psocesies utili 2ing
agents lLe coKe (L) -

®less Reactive Metals
Metals with (ower geacttivity , Suth as Copper (cu) and Mercury
(flg) ave obtained {rom +thely oxides through heating alone
. method weferxed to as celf- redyction

® Very Low Reactive Metals |
Mebale with extsemely (ow steackivity 5 Such as silver (A9)
Giold CRw) and Platinum (Pt) occur vaturally \n wetallic
fosm and theretode do not necestitate extraction DIOCLLSES

o A Ligt common wetals avranged in Ovdes of thetd decreaSing
neactivity is Known as an actw\tmj series .



» Jhe extraction of metals from theiy 0ves and then refining
them foy use IS known as wetallurgy

' An alloy s a homogeneous mixtuzé of two oy more metals
o7 a vetal and a mon-metal

o Jne suxface of some metals 5 Such as won S covroded when
they ave exposed t0 moist aiy for o Long peziod Of time.
Ini¢ phenomenon ¢ Known as (OTT0SI0N:

ORE
Metals of high Metol of mediunm Metals of Low
neactivity yeactivity steactivity
! J____L_j |
Electrolysis of . Sulfide 07re
.y, Oazgggwate Sug\; led e l
l ! l Roasting
Pure Metal  calcination Roasting |
| | Metal
V
oxide of Metal Retinin9
J
Reduction to Metal
!
Refining

=P (oncentration OF Oyes

* ImpuzitieS and Gangue * UndeSirable impurities , such as coil and
sand Dresent in O7ES awe termed 0S gangue 6y matrix:

s Emyichment o Concentration : he paocesS of semoving gangue
trom the ore S Known A< Enyichment oY Concentrition ~of the
Ve



- Extaaction of Metals of Low Raactivity

o Self Reduction : Sulfide 0ves of lesS electyopositive metalS (ike
Mercury (He), Lead (Pb) and Copper (Lu) underg0 Sel€ veduction
when heated In air- No external reducing agent i< used in this
PTOCLSS -

Examples
. Cinnabas (H9L)
2Hqs (Cinnab07) + 302(9) + heart — 2H90 (C(rude - metal )t 2502(9)
LH90 (S) + heast — 2Hg(L) + 02 ()
' copper Glance (cu2s)
Cu S LLoppes - Py'arite) t302(9) + heat — 2Cu20(8)12502(9)
20w D) +Cuds(s) + heat — 6Cu (taude metal) t S02(g)
< (alena (Pbg)
1Pbs (Galena) + 302(g9) + heast — 2Pb0(S) +2502(3)
Pbs (s) 1 2P6(s) — 2Pb (Crude metal) + $02(%)

o Roasting : Heating with 0Zyaen pelow botlin int y for Sulphide
3 Orey ’cb9 CONVest igem iINtD 0X(des %vpgulpr,)at&

s Caleination: Heating without oxygen below mMEITING point, foF
Caypbondte ores +to z€more carxbon dioxide . ﬂeavirg
Ox.ldes behind

=p>Retin Ng - Refirﬁn% transtormS impuze wmetals into pure
toems twough various methods tailoved Lo their
properties - Inis pumfication process elminates impurtties ,enhyn-
'ne%t e metal's q,uah{zy ond ubtlity TBChmq/ues L Ke

Ci )
elettolysis, distillation and {ractiOnal
Csy Stalltzation Qye e,m%loyed

ed » ensuzing the éll’yé‘__"’iél
'ﬁ”a} TO lJC/'t me8b£ S ECL‘FIC Stdnd 7d§ cathode—» le— Annode
fory inlQustzial and Commercial
applications.

=p Electyolytic Re{:in)ng electrolytic
e(Lro Wyl

vefining PyOCEst , the impuse wmetal ceyves ag -
the andde, while o dender Strip of pure ~Impritie
metal acfs as e cathode - Cusvent flowing Clectrolytic Refining mud)

I Acidified
2t LOppEY

Cu Sulphate
o Sol ution
L

- During thig

TanK




thyough the eledwolyte Causes the impure metal at the anode to
discolve into the ¢oldtion. SimultaneouSly 5 an equivalent amount of
pure metal 18 deposited into the cathode - Soluble impuritied
discolve into the electrdlyte y while inSoluble impurties Settle as
“anode mud’ at the loogtom ot the anode -

=) CoyTOS(ON - (O¥r0Sion s the qrad- e=—
ual decay ot 'w?a{:eﬁals @

often wmetals due ko envivonmental
tactorS ((Re wmoictuye or chemicals — Ay — Py

example - 170N vYusts in the presence  Llaues
P Ot 0XY YEN and wc%ez- of

O Preventive Measures :

¢ Protective Coatings * Applications of
pam‘rs , OLlS O
grease toxme o, barxries , preven ting

0¥ and wmoisture contact - oiled Distilled  Anhydzous
wates calcuim
chlorideé

* Alloying = Mixing metals enhance comosSion
vesistance , Stainless Steel is o pnme €xample:

* Galvanization * Coating ivon with molten zinc forms a protective
laye s pzrevenﬁmj CoT¥ OSION -

* Electsoplating * Coating with one metal via electsic  curvent
prevents  CoTrosIon and imprOves  appeasance -

Example - Silvey o nickel plating -

» Sacwificial Protection : Using wmore aeackive metals |iKe magnesiym
Gacwuﬂciallg oavodes 10 chield ivon B stee)

from COTYOLION

& Prevention of corrosion

' Rusting of won ic prevented by painting , oiling » gaeasing ,
Jalvanizing , chaome plating , anodising and wmaRing alloys

* In galvanization 5 iron or Steel ¢ coated with o Layer of

ZinC because zinc 1S preterably oxidized than 170n:
=p Alloy - Alloys axe uniform mixtures OF metals with eithe
othéy metals o¥ non metalS: Jhe toymation of alloyc
vesults o irr‘:gm\/f’d prOperties , including incaeased hurdnes,
")

tengile Stre and ‘coryoslon Tesictanty
Example - B7ass (an alloy com %osed ot coppey and,  zinC)
Baonze (an alloy fosmed by ‘combining copper and tin)




