fectrolysis

¢ DIOCESS mn which a non-spontancoys Teaction s carried
) T!1I by using electncal energy, is called Electrolysis
f.d-;rﬂpmmg' (deposition of a thin layer of one metal over
' e surface of other Metal by passing elecyric current)
;':',_c[}om“t alurgy  and - anodisation e examples  of
: sctrolylIc processes
:E;“o!“-_i HY I.::~E‘L.1
' . To produce oxygen for space crafe and nuclear s
=) To produce hydr ogen for fuel,
A 1n electrolytic etiching of me
" knwes with 2 permanent mark

v in electrorefining impure metal is made anode and a <t rp of
~ure metal acts as cathode

Eleell;nchemical Series or
Reactivity Series

+ -5 2 senes obtained when metal/ elements are arranged in
therr decreasing order of electrode potential (or reactivity).
K> CasNa>MgsAl> 2n>Cr>Fe>N|:-H>(:u>Hgm@mqu;
o Thus Au is least reactive,

ibmiarnines

tal surfaces ke tools o

CHAPTER

glectrochemistry

Electrochemical Cell

It 15 a device
into  elecrrical
Daniell cell

* An electrocherical  cell contains  two  electrodes,  one

anode (the site of oxidation) and other cathode, the sice of
reduction,

used o convert chemical energy
energy. eg. galvanic cell or voltaic celi

Between the electrodes, electrolyte solution is filled

Battery

* It 15 a device which contains ane or mare cells connecred in
SEres,

* Batteries are of two types :
(a) Pramary batteries (non-rechargeable) act as galvanic cell
eg. dry cell. mercury cell erc.

(b) Secondary batreries (rechargeable) act as galvanic as

well as electrolytic cell eg, lead storage battery, nickel,
cadmium battery etc

" Battery Anode

Lecianche cel]

—[:athm_i_u

Zinc 1Graphue

Mercury cell Zinc-mercury amalgam | Paste of HgO and €
43¢ storage battery Lead

"lead storage battery contains 6 cells each praducing a voltage of 2v

Corrosion

' The cidative derervation of a metal surface by the action of
fmaronment is called corrosion. It is an electrochemical process.

* When exposed to ai, wron surface turns brown due o
e formarion of hydrated ferric oxide
I'F‘Elul X H,0), silver turns black due to the formation of
¥ sulphide (Ag,S) and copper or bronze turns green due to
"¢ formation of basic copper carbonate, Cu (OH), -CuCO,.

I 10sion of iron i called rusting and hydrated ferric oxide
&0, *H,0) is called rust. Process of rusting 15 accelerared

' The presence of impurnities, H ™, electrolyte such as NaCl
" &ses like €O, 50, NO, etc

Lead packed in lead dioxide 38% solution of sulphuric acid

Electrolyte | Used in
:'Pﬁ_ni ammonium chlonde q! fl'ha-!';i'iﬂ.{:l-ﬁ. clocks
H(NH . C1) and zinc chloride (ZnCl |
Paste of KOH and (Zn0)) |Hearing aids and camera
' Augomn_biles,_ invertors

* Corrosion is prevented by electroplatin
grease. paint, varnish etc, by galvanisario

zine layer over iron articles) or by sacnficial anode protection
(coating of a more reactive meral over iron surface).

* A sliced apple, when exposed to air, turns brown afier
sometime. This is because apple contains iron which gets
oxidised and gives a brownish colour to apple.

g by applying ail,
n (e, deposition of

. Points to be Remember

|7 Fuel cells convert energy oblained by fuel into glectricity eg. |
hydragen- oxygen fuel call

| 0 Electrolysis of fused NaCl gives Cl; at anode and Na at cathode

* | 7 Life span of Daniell cell is increased by using large zinc electrode



Exercise

1. Corrogion is basicely an

a) interaction ]
{[b::: union belween two light metais and a heavy metal

te) altered reaction in presencs of H,0
[d] electrochemical phenomenan
. Which of ihe following cell is & serandary cell?

2
1l
2l Dy ceall ib] Mercury c2
Eu:]j Fur:l cell {d) Nickel cell
3. The source of electrical energy on lhe Appolo meon
flights was
{a} 3 generator set (bl fuel cell .
[e) Ni-Cd cell [dl lead slorage battenes

4, When a lead storage battery is charged, it acts as
{al 2 primary cell [b) a gaivanic cell
ic) a concentration celi ld] an electrolytic cell

5. [Iron tusts in the presence of

[a] varuua (b} maisture
fcl oxygen (d) Both {b) and (c)
6. Which of the [bllowing metals is not attacked by the
environment?
fa] Goid ib) Copper
() Sikver {d] lron

7. The device which converis chemical energy of hiels
directly into electrical energy is
(a) concentration el (b) galvanic cell
(6] fuel ceil (d) Bath {b] and (¢}

8. When items or jewellery made of metals such as
copper or nickel are placed in a solution having a salt
of geld, a thin film of gold is deposited by

(CDS 281 1)

(3] copling to below O°C

ib] heating above 100°C

{c] passing an efectric current

{d} just keeping it for 10 mm

9. The life span of 2 Daniell cell may be increased by
la) larger Zn clectrode
(b} larger Cu electrode
fc) lowering the temperature
(d) kwering the concentrations

19. During the electrolysis of fused NaCl which reaction
will take place at anoda?

{a) Na: n:lns are oxidised it] CI° ions are oxidised
(c] " fons are reduceg {d) CI° jons are reduced
11. i
g:]ur :agtn?]vnnit cell which of the following statements is
(8] Anode is negatively cha
) Cathode is positively dl;?“g;d
fc) Reduction orgurs 3t cathode
Id) Standard em# of the cefl is always zero

12, Pure water doas . .
(3} @mast not iﬂn?!s:d Euﬂduﬁfﬁmﬁ because it js

fol neutral (d) readiiy decomposed

13.

14.

13.

16.

17.

8.

19.

which of the folluwing aqueous solubons vy
an electric current quite well? Wi Cong

Glhyceral ib) HC
E}l 51:;;" 1d) Pure watey

sacrficial anode protects ‘imn or ships, ypg
pipelines etc, from rusting, a process knezg:nw
hodic protection. Which one of the fullowsy u

liey

t ry il -

E:nnot be used as a sacrificial anode? ;ms';iﬁak
(a) Tin {b) Zinc ™
fc) Magnesium @) Aluminium

The rusting of iron nail 'Itﬂsml}

(a) decreases it wt:ight
(&) increases its weight o
[c] does not affect weight but mon is oxidised

le) doss not affcct weight but iron 1S reduced
Dauring electrolysis the reaction at the anode s

{a) oxidation fb) reduction

ic) hydrolysis [d) hydration
Assertion {A) Zinc displaces copper and silver frog
solutions of their salts.
Reason {R) Zinc has a lower oxidation potenta) th I
copper and silver

fa) Both A and R are true and R is the correct explanagin

of A.

ib} Both A and R are true hut R i5 not the comy
explanation of A

[¢] A is true but R is false.
{d) A is false but R is true.

Which of the following staternents ahout the commenly
used auwtomchbile battery are true?
L. 1t is usuaily a lead-acid battery.
I1. It has six cells with a potential of 2 V each.
HL ks cells work as galvanic cells whie
discharging power.
IV. Its cells work as electrolytic cells whik
recharging.
Select the correct answer using the codes given below.

ah LI, (N and Iv {CDS 2000 W)
thh 1, M and N

e It and N

(@) M and v

Which one of the lollowing metals is less reactive than
hydrogen? |CDS 2097 E)
(b) Copper

(a) Barium
(e} Lead {d] Magnesium

20. Assertton (A) Zinc is used for galvanisation of i

Reason (R] Zinc is an amphoteric element. ,
el B? ::, A and R are true and R is the correct explatito”
&
(b)Both A and R are true but R is not the o
explanation of A,
{c) A is true bue R is false,
() Ais false but R is true.




[||'di-'r o prevent  corrosion,
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To protect
- Iron adainst ©
plating on it, is gainst corrosion, the durable metal

[il| Tin m:ﬂ.“’lﬂ

k Shit Hat
(¢} #me plating (k) copper plating

led) mickel plating

. The depolarizer used in dry cell balteries 1s

[a) manganese dioxide

" (o) MH,C
l¢) sodium triphosphide [} potassium nydroxide
An
O Eg; o A ) 5. (d swers
; 12. 13. (b) \ - \d) 6. (a
. ) 14. (a) 1 . fa) 7. (c) 8. Ic) 9. la) 10. (b
. © 22. (©) 23. (&) 5. (8) 16. (a) 17. (©) 18. (@) 19. (B) 23. tlci

. &8 oT. oM :
Hints and Solutions

8. Electroplating is the process of deposting a thin layer
of one metal over the surface ol other metal by the
process of electrolysis. Hence, when ilems or jewellery
made of metals such as copper or nickel are placed in
3 solution having a salt of gold, a thin film ol gold is
dppasited by passing an electric current. -

|4, The protection of iron against corrosion by using a
more reactive metal is known as sacrificial protection
or cathodic pruter:tiun. Zine, magnesium and
aluminium metals are more reactive than iron hence,
they are used as a sacrificial anode while tin is less
reactive than iron hence, it cannot be used as a
sacrificial anode.

15. The rusting of 1ron nail takes place in the presence of
air (oxygen) and water (moisture). Tt increases the
weight of iron nail due to the formation of rust.

4Fe+30,; + xH,0 — 2Fe, O .xH,0
= Rust

17.

18.

19.

Zinc being more Teactive displaces copper and silver
from their salt solutions as its oxidation potential is
higher than copper and silver.

Automobile battery used in vehicles provide a 12V
potential difterence by connecting six galvanic cells 1n
series, Each cell provides 2 V for a total 12 V at full
charge. Lead acid patteries are made up of plates of
lead and separate plates of lead dioxide, which are
submerged into an electrolyte solution of about 35%
sulphuric acid and 65% waler. Automobile batlery of
storage battery acts as voltaic cell (or galvanic cell) as
well as electrolytic cell. 1ts cells work as galvanic cells
during discharging power and during recharging, 1t
acls as an electrolytic cell.

In the reactivity series of metals, copper is placed
below the hydrogen hence, it is less reactive than
hydrogen. On the other hand banum, lead and
magnesium are placed above the hydrogen hence.
these are more reactive than hydrogen.



