CHEMISTRY

BIBYJU'S

POST CLASS NOTES




-—- 1 pmpev*ﬁes of substances

=== 2 Chemical properties of metals

F---- 3 peacl’lvu‘tg sevies

S Bonaling between metals and non-metals
————— 5, Extiraction of metals from ores

—————— 6. Corvosion




11 Lustre

Shines

1. Phopenties of Substances

Retains its shape

K Conalucﬁvu‘tg

Allows hedt and electricity
To pass Through it easily

14 Duc‘[ill‘tg

Can be drawn irito
thin wires

15 Malleabilftg

Can be pressed on
rolled irito thin sheets

16 Sonov‘l‘tg

pinging sound,

when struck

ExCepTlons

Temperdlure

o Metals like mencury are liquid dt room

o Non-metals like iodine are lustirous

17 Properties of Metals and Non-metals

Genemllg, mélals show properties like lustie, hardness, ductility, malleability,
conduclion of heal and electricity, but non-metals do ndt show such properties

o Metals lke sodium and ptassium are soft Non-metals like canbon (diamond)
are extremely hard

e Non-metals like carbon (graphite)

are good conduclons




«  Metals generally react with oxygento form metal oxides
Metal + Oxygen ———  Metal Oxide
o Differerit metals react differerntly with oxygen

»  Metals like patassium and sodium react vigorously with oxygen

o Metals like silver and gold do ndt react with oxygen

2.2 Propertties of Metal Oxides

»  Generally, metal oxides are basic in nature and insoluble in water
o Some metal oxides dissolve in waterTo form alkalis

Na,0(s) + H00) —— 2NoOH(ag)

o Some metal oxides, are amphdteric in ndlure i.e, show bdth acidic as well as
basic behaviour. Emmples: aluminium oxide, zinc oxide

@
. is an electrolylic process for producing thick on

metals such as aluminium

e The oxide lagev* on aluminium impvoves Leyresistance To corrosion




2.3 Reaction of Metals with Woiter

o Metals generally react with cold waterto form metal hydroxide and
hydrogen gas
«  Metals generally react with steamto form metal oxide and hydrogen gas

@

Metals like potassium and sodium react with

o Metals like aluminium, iron and zinc FR 8 L U R RN but

«  Metals lke copper, silver and gold at all

2.4 Reaction of Metals with Acids

e Metals generally react with acids 1o give a salt and hydrogen gas.
Metal + Dilute Acd ——» Satt + HgolMgen

o Differert metals react differeritly with dilute acids,
«  Metals like copper, sitver and gold do ndt react with dilute hydrachloric acid.

: Hgalv‘ogen gas is ndt evolved when a metal reacts with nitvic acid,

25 DisplacemenT Reaction

« A more reactive metal (X) displaces a less reactive elemerit from its salt
solution (Y),

Metal X + Satt solution of Y ———  Satt solution of X + Metal Y




3. Reactivity Schies

» A list of metals arranged inthe order of their decreasing reactivities

N
Mos‘( reaclive

NG + 2H,000 — NaOHlag) + Hfo)

2Alls) + 3H,0( g) — ALO,(s) + 3H,( g)

Qeac'[ivf[g

Zn(s) + 2HO(aq) — ZnCl,(aq) + H){ g)
20uls) + 0g) — 2Cu0(s)

J.eas'[ reactive

« A metal placed dt the Top of the reactivity series can displace a metal

placed lower 1o it in a displacemerit reaction

«  Metals placed below hydrogen canndt displace it from dilute acids as

hydrogen gas

K
Na
Ca
Mg
Al
Zn
Fe
Pb
H
Cu
Hy
Ag
Au

Potassium
Sodium
Calcium
Magnesium
Aluminium
Zinc

Tron
Lead
Hydrogen
Coppev*
Mev*cuv*g

Sitver

Gold




—— 1 Bonding between Metals and ——

Nenmetals

4.1 lonic Bond (Electrovalerit Bond)

Formed bg Transfer of electirons

\

‘ +
Sodium Chlovine Sodium ion Chlomale |on
(28,1) (287) (28) (28,8)

. Opposu‘telg charged ions held Together by strong electrostalic forces of
allraclion

» Example: Sodium chloride (NaCl) , magnesium chlonide (MgCl,)

4.2 Properties of lonic Bond

o Hard and brittle
High metling and boiling poirit

+  Soluble in water but insoluble in kenosene or petrol

Do net conduct electvicity in solid stale, but conduct electiicity in molten
stale o in aqueous solution




— ¢ Exthaction of Mctals (hom Ohes —

_ Removal of impurities ( gangue)
_ Conversion of métal canbondte on sulphides
1o metal oxide
_ Conversion of metal oxide to metal
_ puv‘i{ging impure metal

Zn

~

i

3

o2 Fe Meétals of medium Reduction using
Po reactivity carbon

Cu



STeps involved in extraction of metals

Ore
Conceritration of ore
|
s { :
Metals of high Metals of medium Metals of low
reaclivily reaclivily reaclivily
Electrolysis of l l Sulphide ore
mollen ove Carbonate ore  Sulphide ore l
J Qoasﬁng
Pure metal | |
Calcindtion Qoasl‘mg
| I | Metal
Oxide of metal l
Reduction to metal Refining of
l metal
Qeﬁning of metal




5.1 Conceritiation of Ore

«  The process of removing of impurities (gangue) from ores

«  Depends on physical and chemical properties of the gangue and the ore

5.2 Convensionto Metal Oxide

»  Metals are easier to obtain from their oxides as companed to thein sulphides

and canbonates

«  The process of converting carbonate ares iito oxides by heating strongly in
limited air is called calcinailion

2Zu00,(s) ey 97400(5) + (0,{o)

«  The process of converting sulphide ores ito oxides by hedting strongly inthe
presence of excess ait is called roasting

2ZnS(0) + 300g) L 9Zx0(5) + 250,g)




s

Depenals on position
of metals inthe

reaclivily sevies

5.3 Reduction of Metal Oxide to Metal

Metals B in the reactivity sewies

o Reducedto metals by heafng alone (roasting)
2HgS(s) + 30,(g) el 2Hg0(s) +230,(g)
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Metals inthe middle of the reaclivily series

o Reducedto metals by reducing agerits like carbon
Za0(s) + Cle) e Zofs) + (0l

o Reducedto metals by highly reactive metals like sodium, calcium and
aluminium ( displacemerit reaction)

3Mn0,(s) + 4Als) ——— 3Mn(() + 2AL,0,(s) + Heat

Metals inthe [§g] of the reactivity series

o Keducedto metals by electrolytic reduction

N0 % ) + Cif )

At cathode: Na() + 26— Nal)  (eduction)
At anode: ZCl"(g) —— ClQ(g) +2e (oxidation)




D

Highly

Thermite reaction B

reaction between a metal and a métal oxide

Used to join railway tracks or cracked machine pasts

Fe,0,+ 20l —— 2Fe + AL, + Hedt

obtain pure metal

Electrolytic refining

o Used for refining melals such
as coppet, zinc, silver and gold

*  Anode: Impure metal

o Cdthode: Pure metal

o Elec‘tmlgte: Solution of metal salt

e Anode mud: Insoluble impurities
which settle down dt the bdttom
of the anode

2.4 Qefining 10 Pure Metal

«  Removing impurities from metals obtained from various neduction process to

GOCAT  AOX

Reduction at Oxidation dt
cathode anode

Cathode
(Pure Cu)

Anode

(IWIPUV‘G Cu)

o Flectrolyte
(CuS0,)

.— ImpthTes

(Anode mud)

Electrolytic refining of copper




b. Cohhosion

6.1 Corvosion vs Rusting

o Corposion is a natural chemical process Thal converls a pure metal irto its
compound leading o its degradation

Corvosion of copper 4 Qus‘t‘mg of iron

*  Rusting is formation of a brown flaky codting (rust) dueto corrosion of iron

«  Both air (oxygen) and moisture ave required for rusting

6.2 Methods for Preverition of Rusting

o Paiiting o Gireasing o Chrome plating *  Alloying
+ Oiling *  Golvanising «  Anodising

« An alloy is a mixture of metal with metal o non-metals

«  Alloying is a very good method of improving the properties of a metal
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