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Reactivity Series (@1@)0(@‘]@@@@1)

* Potassium (K) * ®aldglw

* Sodium (Na) * BLOW

e Calcium (Ca) e @oalmy

* Magnesium (Mg) * 2YleRISED. D TUAW.

e Aluminium (Al) * @og

* Zinc (Zn) * Moty

* Iron (Fe) * SO@MYo

* Nickel (Ni) * MlEveje Caldom

* Tin (Sn) * slmleeal

* Lead (Pb) * ®aI

* Hydrogen (H) * ©6ANFHIOM

* Copper (Cu) * &0 dlafls. @) emodsl mlam
 Silver (Ag) ¢ mil@daieadud

* Gold (Au) * MIBIME:20CIOW EMILSalld] g
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Reactivity Series (glwoweiews)

* A series obtained by arranging In the
decreasing order of some metals
reactivity.

* AE@IMMo  GRINANEEREE  G@PRAIQOS  EIMV(EJAURTTMNEUDAHI
SOOI Q@B (HOOOIO (B>l alSle@oeny

(louwdlaleuyem
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Reaction of metals with water

K, Na, Ca reacts with cold water forms its hydroxide
Eg: 2Na + 2H,0 = 2NaOH + H,

Mg reacts with hot water form its hydroxide
Eg: Mg + 2H,0 = Mg(OH), + H,

Fe reacts with super-heated steam.

Cu does not react even with steam.
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GRIDANEEBEOS WRINYAIQYESS (@JAUIBODMo

* K, Na, Ca memom 2e10)000)] 6ai@am 66e0ecLiee g alElasme.
Eg: 2Na + 2H,0 —= 2NaOH + H,

* Mg 88 221000 62BN ©6a0EELIOBEN RIElEBM.
Eg: Mg + 2H,0 —=Mg(OH), + H,

* Fe mleoalgmow] jaidomlesme.

* G0 Ol MIHPWYSS GRI0aN6BRU3 MldnilQmow]

GaldBjo (oJQUdODEBTIAL.
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Reaction of metals with oxygen

* The metals react with oxygen on the basis of
their reactivity and produces its oxides.

* Eg: Potassium highly reactive with oxygen, but
goes down In the reactivity series, the reaction
of metal with oxygen is very slow.

Eg: 2Na + O, = Na,O
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® GRIDANGERUE @RS  (HIWowleI®  @PIRMVElY]
60QIWMAIW] G.2IBMM GRIANGBIOEERUIHUB DENRIH:M.

* Eg. ®loiwlei® &Sl £aldgomue, 6uocwlme
Balor 880 63020 QU86© HI[ Ol (][=18
Glooweim  &osomal  (eqssl,  quidem.)  ®leo
(JQUBOD] LI QURQAIETT).

Eg: 2Na + O, =Na O
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Sodium (Na) FIOCERUE @IIMIOOETE

Calcium (Ca)

Magnesium (M%
Aluminium (Al) —

Zinc (Zn)

Iron (Fe) A 6I6ERUY Q@ MIIENE!
Nickel (Ni)

Tin (Sn)

Lead (Pb)

Hydrogen (H)

Copper (Cu)
Silver (Ag)
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DISPLACEMENT REACTION
@10)BRUBIMV (UMD Mo

* Metals with low reactivity are displaced from
their salt solutions by metals of high reactivity.

* BHlowowlelm &SI GRINANERUE (Bl Iudlelm
061010 GRIDAN6EBREE @RS LIIMAIIQMIWIGS
mlom’ @RYERUe & .alQYo.
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DISPLACEMENT REACTION
@10)BRUEIMV(QJQIBD Mo

iron nail

Leave for one week while
reaction takes place

blue copper green iron

sulphate sulphate
solution solution

Copper metal
on iron

Before After



OXIDATION AND REDUCTION
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OXIDATION &)&l&r6emo

* Oxidation is the process involving loss of electrons.
EDLIGHRIEM QIlSHIBISHRMN (@JUBOMo

REDUCTION Mle@glao6mo

o

— eSS e o
; G‘“ﬁ ;




. W@ N h__ﬁ (e Sy

(WS
\ﬁ"’"
OXIDISINGAGENT  &¢;l#:)dl (
* An oxidising agent is a substance whose atoms gain .
electrons. ﬁ\)
EDRIGHIND CGMFIN @YQAIEM BIf]E:DA) o

REDUCING AGENT el [lap:H )

x ® A reducing agent is a substance whose atoms lose
electrons.
EDLIGHIND MO ]I @RHQAIEM MBI B
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OXIDATION
A
( 2+ \ 2+
Zn+Cu” = Zn“" +Cu
\ P
| Y
[ REDUCTION

‘( ® Here Zn atom loses electrons while Cu?* ions gains electrons.

® So Zn is oxidized and Cu* is reduced.

® Cu*is the oxidising agent and Zn is the reducing agent.
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* Zn @rQEDlo’ eIGRIM Maygensam, Cu® @rewEsim’ dealeayIend aIEleamo

* Zn @RQOmilm e)&le:e6maje, Cu*" @remerlm’ mlamigls0emaje mecailesamm

* Cu” @)gleddlQe, Zn MleriElendlQoe @6




Electrochemical Cells
aameé@mmam@doe: 0 g

The device used for the conversion of chemical
energy to electrical energy through redox reaction.

Slaagy’ @JUBGmMe Qelo MIGMIAREOEID)
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Example is Galvanic Cell

Voltmeter

+

ge 1 Cathode
Cu

—

Here Anode is ., f
the most reactive _‘
metal according ~ Anode g - 52t

brid

to reactivity oxidarion L (Reduction)
- F_ ?

series. In Anode T

oxidation

(electron

releasing) o, | (L cwso,

occurs...

Cell Reaction
. (Redox Reaction)
Zn—=2Zn" + 2e Zn + Cu*—=>Zn* + Cu

Oxidation Reaction

Here Cathode is
the least reactive
metal according
to reactivity
series. In
Cathode
reduction
(electron gain)
OCCuUrs...

Reduction Reaction
Cu®* + 2e— Cu



NIGDQUIMN D OV BD

S0t E:SIw W"mmr (B QIBI2I®) 06D
GRDANo @RYSMNICUS. J_— |+ GRDANO d)IBLOIW.
@REMISI@D orieation Mz Sa“zidge cufl] Relvaion  IELOIUSI@D

B3l D6Mo w0 0/ aSle@gslenmemo
(pelesyiem (peicHHIend emMSsmd)
Qg6 51586 @) MSHBSMD

MSHRMD &so. ) W)

OV IV (JUBAGMo
(Sleawd gy @Jaudormmo)

2 -
Zn + Cu*—=>2Zn* + Cu Cu™ + 2e—Cu

BIRBO6M (JUAEDMo

Zn—=>27Zn?* + 2¢

BlaeIlB6m @JUBOmMo



Salt Bridge (qrvids enilowe)

> Used to maintain the flow of electricity by transferring of
lons.

> |t Is a U-tube filled with a paste made by mixing gelatine
and a salt like KCI, KNO_or NH,Cl

> BREWIENVBHBOS HOHRIQODIEIOS HTVLIGE HONIBD)]

MaIMI@@®IM VANIDHE3MO.

> KCl, KNO, or NH4CI CaldeB8 aREOD®:IA)o macﬁ%oeau%

220l E213O GalY @ alomlenss U @ olQss
s%mﬂ(cs% M0 MVoQIlWIMo



Electrolytic Cells
a@meé@mﬁc{gnsamam%oe;@

R I

Cathode

V/
/ ' The device used for the conversion of electrical energy
' to chemical energy.

aameée@néaam @OGMIARDI LMDV SS
Mo QIlWIMo.




molten states
agueous solutions Acids,
Alkalis or salts
ions

AIQI6eM6BRUD
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Electrolysis

The process of chemical change taking place in
an electrolyte by passing electricity. During
electrolysis the anions (nhegatively charged ions)
move towards the anode and cations (positively
charged ions) move towards the cathode.

0eQUB®AIlQaH6Mo

ae)meécoﬂ SsOvlalgm@ilon aneinw] eicsIneaIgld
@ITVAIQo MSHBMM (@JAUBCMARIEM HOAUBDQNRaHEMo.
omUGlal @REIME:U (RMEWIEMH: W) @REMIWIGaINR..
enJacmg’lo.i’ @REWIEMHUD (HIQEWIEMH (D) &:D(BLDD(U.S]GEI&@O




Cells - Comparison

Electrochemical Cells

Converts Chemical Energy into Electrical
Energy

Anode is Negative
Cathode is Positive

Oxidation occurs at Anode

Reduction occurs at Cathode

Electrolytic Cells

Converts Electrical Energy into Chemical
Energy

Anode is Positive

Cathode is Negative

Oxidation occurs at Anode

Reduction occurs at Cathode

e BATTERY =8
e Y
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Voltmeter

Anode
(Oxidation)
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Electrolysis of Molten Sodium Chloride

When electricity is passed through molten sodium chloride,
It converts into its ions...

The ions are: Na” and CI
Process at cathode (reduction): Na" + le—=Na

,, Process at anode (oxidation): Cl-1le— CI,
y Cl+Cl—=Cl,

As a result:

Sodium is obtained at cathode and Chlorine obtained at anode




OMHIW MWDo GHIOOHOMIOM
£eUR®ll(RaHeMo

asvmrsécoﬂ HSOMIIIFEMIWD D@HIQ CTVIAIWo CHINHOY
@RCWINHBIW| QllealSlassmo.

@RCWIENMBHUA: Na™ and CI

\ B$IGLOIASIOA! (JAUBEMo (5EEIEH:06mMo): Na* + le—=Na

)\ @REMIUIHE! (@ JUBDGDMo (RIf3)H:06Mo): Cl -l1le—= Cl,
Cl+Cl—=Cl,

(@JUAODMancIndIW:

HI6LNdWIE3 BrOUIWOJo @RHEMIALI@ GgHISIMo LIElHaMD.




Electrolysis of Sodium Chloride Solution

When electricity is passed through sodium chloride solution,
It converts into its ions...

The ions are; Na*, CI', H", OH

Process at cathode (reduction): H" + le =H
H+H-—=H,

3 Process at anode (oxidation):  Cl - le— CI,
3 Cl+Cl=Cl,

" As aresult:

Hydrogen is obtained at cathode and Chlorine obtained at anode
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aame{s@'l HSOMINIIFEMIUR BILIAWIWo GHINOHOWY D))
@RCWINHBIW| QllealSlessmo.

@RCWI6MHHUD: Na“, ClI, H', OH

SHIGLOIUIBAI (JUBODMo (Mle@glaosmo): H + 1e'— H

\ | H+H—> H2
ﬁ} @REMmUIeal AIBODMo (gleeeme):  C| - 1e'— Cl,
Yy 4 Cl+Cl—=Cl,

@JUAODMancInd:

HIGLOIUIEB £6aNERMoe @REMIWIMB GHICIMo AIEleaMD.



,_-*Productlon of metals (Eg: K, Na, Ca, Al)
= Production of non metals (Eg H,O,Cl)

= Production of compounds (Eg: NaOH KOH)
= Purification of metals (Eg: Copper, Gold)

L = Electroplating




- 8annosBges aldareme (Eg: K, Na, Ca, Al)
= @RGENA0EBREOS alldmdemo (Eg: H, O, Cl)
*cruomgcerovseragas ml@memo (Eg: NaOH, KOH)

cennnemgs)s W EVlB:06mMo (EQ: Copper Gold)




Electroplating

Coating of metallic objects with other metals to
resist corrosion and to increase the lustre.

> The article to be coated is connected to negative
terminal of the battery.

> The metal to be plated is connected to positive
terminal of the battery.

> A salt solution of the metal to be coated is taken

as electrolyte.
, ‘
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oMU QIN@] enimblailesamn.
> @YUMo 621QYN GRIDA0o Grur)cgcﬂcogs)s csmamcg’logmmﬂ

Wl [lessam.
> @YUMo §.21Q)M GRNAOODIOHM 1AM

@elcs@)@@elg)coﬂ D lCQINHBMD.




Electroplating of some metals

Metal to be plated | At positive terminal | At negative terminal Electrolyte
Copper Copper The article Copper sulphate solution
Silver nitrate solution or
Silver Silver The article sodium cyanide
+ silver cyanide solution
Gold Gold The article Sodium cyanide * gold

cyanide solution
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Copper Plating on Iron Bangle

f\~— Iron bangle (as cathode)

!
i |
a'J

-Copper rod (as anode)
— Copper Sulphate (as electrolyte)

Noushad Parappanangadi 9447107327



OGN USDII@ 621N aJuwdmm allwo

N\ epmmt g (SI6L0000)

85I ]® OIS’ (@REMIW)
" G ]® MVWGa0Q =Thluolep) (elcgHIeeelQ)

Noushad Parappanangadi 9447107327



Uses of Electroplating

= Gold Plated Ornaments
= Silver Plated Vessels
= Chromium Plated iron handles
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