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Now the final balanced equation is:

37n + 8HNOs  —* 3Zn(NO3)2+ 2NO+ 4H:0
the Redox Equations b
Eque y the Half Reaction M
d of balancing is also called the /on e/ectrr‘on entv';?hc:)d No

d in this method. It applies to redox reactions
The following steps are used for balancing

12.1.5- Balancing
This metho

oxidation qumbers are assigne
1aking place in agueous medium.

redox equation by this method.
. Split the equation into two half reactions, one for oxidation and th

ly the oxidizing and reducing agents.
toms on both sides of the two half reactions

| medium H:0 and H™ can be added on either side.
ion may be used for greater number of oxygen and

e other for

I
reduction showing on

Balance number of a
independently. In neutra
In acidic medium the H*
H,0 can be added to the other side.

. Balance the charge by adding electrons (e

charge.
v. Multiply each half rea
electrons lost by the reducing @

: gained by the oxidizing agent. :
Wi Add the two half reactions resulting from the multiplicati

_ appearing to both sides in
i Check the final equation by

charge on either side- .
| e place in acidic

i
) to the side deficient in negative

so that the total number of

osen
of the electrons

ction by a number ch
|s the number

gent equa
ons. Cancel anything

the net equation. _
counting the number of atoms and the net

Balance the following

Medium by ion electron ‘method.
, +NO ‘
one for OXI€

reduction.
) I — b (increase in oxidation n A
e . o oxidation number . 4
L e G s - h half reaction by adding H (oxygen
| 2in Equation (a)

§ O-atoms o

il
) Balance the number ©
her sidé: AlsO

excess side) and H20 t© ot

MEls h half reaction b

hi) 5 + H —* . |
Salance the charges " both sides of each *

kﬁtol‘either side.
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iv) Thebt)o't\jacl);sz:er of electrons lost and gained in the t.wo half reactions are.thev
same. So adding the two half reactions after canc/elmg the electrons Qaineg
with the lost, we get a balanced net equation. I

a2l —— L +2e
b) NO, + 2H* +2e —— NO + H,0 |
Balanced equation 2H" +NO, +2I" — NO + I, +H,0 ’1
* 12.1.6 Chemistry of Some Important Oxidizing and Reducing Agents ‘
a) Reaction of Oxidizing Agents _ |
Potassium dichromate (K,Cr,0;) and KMnOa (potassium permanganate)
are strong oxidizing agents.

1. Potassium dichromate (K,Cr,0,) 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 _t’o iodine
KaCr207 +6KI + 7H,S0, ——»
i) It oxidizes ferroyzs salts to ferric salts.

%

KaCr207 +6FeSO,+ 7THS0y ——» Cfrz

2, Potassium permanganate
of dilute sulphuric acid it act

+3 )
Cra(SO4); + 4K2S04 +31; + 7H20

v
(SO4)3+3Fex(S04)s+K,S0u+ TH:O
(KMnO,) is a strong oxidizing agent. In presence

>@s astrong oxidizing agent and oxidizes anumbef
of compounds.
i) KMnO. o}Xidizes KI |_r,1 the presence of (dil) +122504 to L.
ZKNTnO.s + 10KI + 8H

250 —— oM

NSO + 6K>S04 +5 I;+ 8H:0
din the presence

| of sulphuric acid to COz
2KMnOs +5 (COO);H, + 3HS0s — 5 N'l?\so‘; + K;S04 +10C0;+ 810
b) Reactions of Reducing A

gents
H:S and SO, are reducing agents.
Hydrogen sulphide (H,S)

i) KMnO; P7xidizes oxalic acj

1

is reducing agent in acidic medium.

t0 halogen acigs. i :
GoS > THCic?

Scanned with CamScanner



) Sulphu' : (r) dioxide (.502) Is reducing agent in the aci
i. 502 j’;egcts wnﬁ KIOs and reduces it t9 : € acidic medium
&

2KIOs +SS“OZ +4H *
35 20 —_— *
ii. SOz red%es KMnOx in acidic _2KHso4
2KMnOs + 5505 + o medium,
2 4 : )
2 Electrodes, Electrod 0 —— ;S04 + zﬁns‘o v bk
A eledm';’ﬁc Cerll0 = Potential and Electrochemi : .H2304
dectrolytic solution. Th Is composed of two EIectro':;;?L Series |
- INey are connected to a battery. The e|eutsp(eindtz’d in an
: ctrode, by which

* 3 HZS(b4 +f2

dectrons enter the solution,
nd serves as a cathode, ?:;Ei(lf ”::oc(t;:d .t: the negative terminal of the battery
' ;:;:e:;tfhgo the positive terminal of the B
' The electrodre s glectr9ns leave the cell
% ods throu ;\ES are metallic plates, wires, or Anede
W eaves the gI o t.he i iz
dectiode ieectrolyte in a cell. The positive
e s called anode and the negative
T eils calleq cathode in electrolytic
Mediiced beth_Olytlc solution contains ions
16 the dissylthe spontaneous dissociation
{ i Calledo Ved' electrolyte. The positive
! %ative o cations move towards the 15
b i io::t::h?:h (cath9¢liee)(,’ whgreas, the Solution of electrolyte
ards the positive ealree ctiaoc'ie (aa:;r;. HONS Figure 12.1 Electrolytic Cell
the an;zhe" the current passes through t
i 55 o5 e|:é,(They get discharged by giving the
Move tq rons at anode is called oxida.tlon. On
rlize Wa.rdsv the cathode. They gain the electrons
"atione. th.e" charge. Hence, reduction occurs at cat
Staking place at the two electrodes are @ follows: e
Ataricde ox! e K 285 (oxndatllon)
At Bathadess e M 3 (EAdE0
" = . R 4 +
% Nthe :‘bit Reaction 2X oo ‘: e gai:ezd by the metal ion and it i
| »‘%d iteq o‘h' vg regctnon th glec r o number of electrons are lost ip
iy cathode’ whereas the 590" ojectrons gained in reduction is
- The net result is that the umber of € |

ons move towards

ir electrons to the electrode. The

the other hand, the cations tend
from the electrode and

hode. The two half-cell

he solution, the ani
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Unit - 12

At one electrode electrons enter resulting in reductiqn reactionwh"e at
takes ;:acz; 5 |Zave the solution and oxidation takes place. A typical example of the
:,‘:,Tt;tc 5 ' y atofa Daniell cell.

?\:";le: ch?\l,'e studied in your ninth grade,.this ce‘leldh.as a1 bZAn e:eftrodei
dipped into 1M ZnSOx solution and a Cu electrode |mmersh in : ; s_(: llj:lon,Of ‘,
Cu?®* ions. These two half cells are externally cc?nnected t roubg.d meta ;F Wire.
while internally they are connected by a salt bnfige. The s'allt rtl> ?\: ;on:nst;no 1
aqueous KCl solution in a gel and allows electric connectivity between the 1
compartments i.e. anode and cathode compartments.

|
'»
\
{

Fig: 12.7 Daniell Cell

Zn tends to lose electrons
electrode at the anode and

Cu electrode through exte

up the electrons and get deposited as neutral
reduction of Cu™ takes place. The following half

At anode

- 00
more readily than Cu giving Its ?_Ieﬁqrrznde.tothe
get oxidized. Electrons flow from the Zn elect pt
ral circuit. The Cu* ions, surrounding the s wher®

__~ . cathode
metal at the copper Cat:modesf

reactions occur attheel

In ——y 7n2+ 4 20 E°0x= *OJGYV
At cathode Cyu2++ 2o Cu E°Red = +034
Net reaction Zn + Cy2+ —— Zn?* + Cu E°cell = 1.10V
The cell is represented as follows,
Z06/Z0?* g (TM)// 2+

aq)(1TM)/ Cug
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