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Electrochemistry
Now the final balanced equation is:
3Zn + gHNO3: — 3Zn(NOs)+ 2NO+ 4H-0

the Redox Equations b
Eque y the Half Reactio
d of balancing is also called the /on e/ect'r‘olrvrie/:vg?/?od No

nfed in this method. It applies to redox reactions
dium. The following steps aré used for balancing

12.1.5- Balancing
This metho

oxidation numbers are assig
takind place in aqueous me

redoX equation by this method.
i Split the equation into two half reactions, oné for oxidation and th

reduction showing only the oxidizing and reducing agents.
Balance number- of atoms on both sides of the two half reactions

independently. In neutral medium H>0 and H* can be added on either side.
In acidic medium the H* ion may be used for greater number of oxygen and

n be added to the other side.

e other for

i
de deficient in negative

H20 ca
iv. Balance the charge by adding electrons (e) to the si
charge.
ction by a number chosen so that the total number of
ls the number of the electrons

v, Multiply each half rea
electrons lost by the reducing 2

gained by the oxidizing agent. -
ing from the multiplicati

Wi Add the two half reactions result
appearing to both sides in the net equation. s
r of atoms and the net

vi. Check the final equa counting the numbe

charge on either side. .
- | g place in acidic

gent equa

ons. Cancel anything

tion by

Medium by ion electron method.
Split the reaction into-tWe half reactions: one for 0

reduction. . Jation number sho '
i Z)) l\}o2 T Ng (d(;rc‘::::eirl\noixéation number. of N'shows re:tiction) 7
) Balance the number of O-atoms 0N € h half reaction by adding )(0")’9
excess side) and H20 t© other side. Als multiply I by 2 1n Equation (a
a)21I” I,
o h half reaction by adding electrons

. b)NO ,, |
) Sk 2H .
»f:'a.nce the charges o" poth sides of eac
o Stherside.
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g2 It — e 2
b) NO; + 2H* +2e” ——» NO#HO = - :

iv) The total number of electrons lost and gained in the Mo half reactions are the
same. So adding the two half reactions after canselln_g the electrons Gaineq
with the lost, we get a balanced net equation. I

a2l —— L, +2e
b) NO, + 2H* +2e~ —— NO + H,0 i
Balanced equation 2H" +NO, +2I" — NO + I, +H,0
X 1216 Chemistry of Some Important Oxidizing and Reducing Agents
a) Reaction of Oxidizing Agents ,
Potassium dichromate (K,Cr,0,) and KMnOsq (potassium permanganate)
-arestrong oxidizing agents.

1. Potassium dichromate (KZCrZO7) is a strong oxidizing agent. In presence of|

dilute sulphuric acid it acts as a strong oxidizing agent and oxidizes a number of

compounds. In all these reactions chromium ion is reduced from +6 to +3
oxidation state.

) It oxidiggs iodide ”go iodine o
Kalra07 +6KI + 7H;S08 ——» Crr(S04); + 4K,S0, +31; + 7H:0
i) It oxidiz{es ferroyls salts to ferric salts. |

17
K26207 +6FeSO4+7H,50, —» Cr2(SOy) 3+3£22(SO4)3+ K>SO4+ 7H:0
2, Pou.sﬂum permanganate (KMnO,) is a strong oxidizing agent. In presence
of dilute sulphuric acid it acts asastrong oxidizing agent and oxidizes a number
of compounds.

i) KMnO, o7xidizes KLin the presence of (dil) HS0, to I,
2KMRO + 10KI™+ 8Hu i | b
: i T ONB0s —— 2 MNSO, + 6K,50, +5 Tt 8HIO
_ ‘u) KMnOy, 97x|d|zes oxalic acid in the prese

nce of sulphuric acid to CO:
12 -
2KMr104 +5 (CO0) 2 MnSO4 + K250 +10C0z+ gH:0
b) Reactions of Reducing Agents

- HaSand SO, are reducing agents,
1. Hydrogen sulphide (H,S)
i) It reduggs halogens

2Hz + 3H.S0,

's reducing agent in acidic medium.
to halogen acids, ¥ f
-2 l e (RN :

(?‘.cn\r-ln Grade X
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i dioxide (SO.) is reduci ;
) Sulphur : Ng agent in the acigic o
i. SOz reacts Wltn KIO; and reduces it to , acidic medium
2KIO3 +550; +4H,0 ——, 216_&64
ii. SO2 redgg,:es KMnOs in acidic medium,

3 rd 1% ¥
q 2KMnOs + 550; + 2H,0 —, K2SO4 + 2ﬁn$64 + 2H2§64

' 72 Electrodes, !?Iedroc!e Potential and Electrochemical Series |
ArT electr_olytlc cell is composed of two electrodes suspended in an |
dectrolytic solution. They are connected to a battery. The electrode, by which
| electrons enter the solution, are connected to the negative terminal of the battery
and serves as a cathode, while anode is Battery |
onnected to the positive terminal of the
battery where the electrons leave the cell.
 The electrodes are metallic plates, wires, or Anode Cathode
2/ 1ods through which the current enters or -
gh which the curre te

_’ leaves the electrolyte in a cell. The positive
dectrode is called anode and the negative
Yectrode is called cathode in electrolytic
el The electrolytic solution contains ions
Moduced by the spontaneous dissociation
:)fthe dissolved electrolyte. The positive
) S, called cations move towards the &
| “%3tive electrode (cathode), whereas, the Sty o

"ative ions which are called anions MOVE — gigyre 12.1 Electrolytic Cell

0 ¢
"ards the positive electrode (anode).
When the current passes through t

o ; .
b:sanOde' They get discharged by 9Vind their electron

the cations tend
' AANE n the other hand,
! glectrons at anode is called oxuda.tlonr.I Selectrons trom the electrode and

t cathode. The tWo half-cell

s are as follows:

ré o
+ 3HZSO4 +IZ

ution, the anions move towards

ol
G the electrode. The

r@;‘tfialize their charge. Hence, reduction
1S taking place at the two electrode
At anode X
At cathode M*j+28:2 ST X, + M
: Net Reaction 2X~ +M e
| depog N the above reaction two electro number ©

| me :
,Qxidatited on cathode whereas the 2 ¢ electrons gain
L °" The net result is that the MY

| (oxidation)
(reduction)

mber OLEEEE=0 = ey
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Unit - 12

takes place. At one electrode electrons enter resulting in reduction reaction While at"
the other they leave the solution and oxidation takes place. A typical example of h,
voltaic cellisthatofaDaniell cell.

Daniell Cell:
As you have studied in your ninth grade, this cell has a Zn e|ectrode*
dipped into 1M ZnSOx solution and a Cu electrode immersed in a 1M solution of
Cu?* ions. These two half cells are externally connected through a metallic wjre
while internally they are connected by a salt bridge. The salt bridge contains an -

aqueous KCl solution in a gel and allows electric connectivity between the two -
compartments i.e. anode and cathode compartments.

‘.

Fig: 12.7 Daniell Cell

Zn tends to lose electro : o to the
ns more Rt rons .
electro readily than Cu giving its elect

de at the anode and get oxidized. Electrons flow from the Zn electrode
ctrode through external circuit. The Cu*

updthe' electron.sz and get deposited as neutral
reduction of Cu™ takes place. The following half

Cu ele

ions, surrounding the ¢t
hodé {
metal at the copper cat

: es:
reactions occur at the electrof
At
anOde Zn —_— zn2+ + Ze_ EOOX= +0,76V
At cathode Cy?*+ e & E%eq = +0 34V
. d = ;
Net reaction Zn + Cu?* s Ci E°:ell =1.10V

The cell is represented as follows

In/Zn%* aq(TM)// C2+
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