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Chapter-8 : Redox Reactions

O.N.ofMn in MnOj is +7and in Mn?* itis +2. The

difference is of 5 electrons.
In a redox reaction, one molecule is oxidised and other
molecule is reduced i.e. oxidation number of reactants
are changed.

0 0 +1-1

H,+Br, —— 2HBr
Here, H, is oxidised and Br, is reduced, thus it is
oxidation-reduction reaction.
In the given reaction oxidation state of Mg is changing
from 0 to +2 while in nitrogen it is changing from 0 to
— 3. So, oxidation of Mg and reduction of nitrogen
takes place.
In this reaction oxidation occurs.
O.N. of P in H,PO, (phosphorous acid)
3x(+1)+x+3x(-2)=00rx=+3
In orthophosphoric acid (H;PO,) O.N. of P is + 5, in
hypophosphorous acid (H,PO,) it is + 1 while in
metaphosphoric acid (HPO,), itis + 5,
Sum of oxidation state of all atoms in neutral compound
is zero.
Let the oxidation state of iron in the complex ion

[Fe(H,0),(NO)]**'SO; ™ bex;then x+5x0+0=+2.
LXx=t2
(i) Oxidation state of an element in its free state is zero.
(ii) Sum of oxidation states of all atoms in compound is
Z€ro.
O.N.ofSin S;=0; O.N.ofSin S,F,=+1;
O.N.of Sin H,S=-2
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(NH,), SO, split into ions, NH and SO~ . Let O.N.

of Nin NHj bexthen, 1 x (x)+4x(+1)=1
sox==3
Na,S,0
Let O.N. of Sbex then2 x (+1)+4 x (x) +6 x (-2)=0
sox=2.5.
In metal carbonyls metal always has O.N. zero.

+2 0 +2
O0=C=C=C=0
In C,0,, two C atoms linked with oxygen atoms are
present in +2 oxidation state and central carbon has
zero oxidation state. So, the average oxidation state of
Cis+4/3.
In disproportionation reaction, one element of a
compound will simultaneously get reduced and

oxidised. In C10}, oxidation number of Clis + 7 and it

can not increase further. So, C10,, will not get oxidised
and so will not undergo disporportionation reaction.

In Na,O, SnCl, and Na,O, central atom is either in
lowest or highest oxidation state, so it can function
either as an oxidising or a reducing agent but not both.
However, the oxidation state of N in NaNO, is +3 which
lies between its highest (+5) and lowest (—3) values.

More is EEP , more is the tendency to get itselfreduced

or more is oxidising power.

Fluorine has highest E° value and more reactive than
MnO,.

Zinc rod dipped in blue copper sulphate solution is
oxidised to Zn?* and Cu?* are reduced to Cu and get
deposited on zinc rod.

Oxygen has oxidation number — 1 in H,0, and +2 in
OF,. Fluorine has oxidation number — 1 in all its
compounds. Hydrogen shows + 1 in most of its
compounds while — 1 in binary metallic hydrides.
Sulphur shows — 2 in all sulphides.

Oxidation number of a compound must be 0. Using the
values for A, B and C in the four options, we find that
A,(BC,), is the answer.

Check : (+2)3 +[(+5)+4(=2)]2=6+(5-8)2=0

CaOCl, or Ca(OCI)Cl is the mixed salt of Ca(OH), with
HCland HOCL.

In acidic medium MnQj changes to Mn?*, hence O.N.

changes from +7 to +2.
O.N. of carbon in CH,CHO is —1; in other cases it is
Zero.

K,Cr,0,+3S0, + 4H,50, -

K,S04 +Cr,(SO4); +3505 +4H,0
O.N.of chromium changes from +6 to +3.

O.N. of iodine in I3 is—1/3.
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YBa,Cu,0,
3+2x(+2)+3x+(-2)x7=0
3+4+3x-14=0
7
Ix=7T=>x=.

3
It has four O atoms as peroxide with oxidation

number —1 and one O atom with oxidation number —2.
Hence,x+4(-1)+1(-2)=0 orx= +6 5

3Br, +6C0O3~ +3H,0—>5Br+BrOj + 6HCO;
Bromine is getting oxidised as well as reduced in this
reaction.

2MnOj +5H,0, +6H" — 2Mn2" +50, +8H,0.

8KMnO, + 3NH3; ——8MnO, + 3KNO;3 + SKOH
+2H20

Reduction

|
2Fe’* +Sn?* - 2Fe?* +Sn**

Oxidation
The balanced reaction is
H2$O4 +8HI —» st + 412 + 4H20
Hence the value of x, y, z are 8, 4, 4 respectively.
The compound which undergo oxidation itself and
reduces others is known as reducing agent. In this
reaction O.N. of Ni changes from 0 to+ 2 and hence Ni
acts as a reducing agent.

@i Mn™ + ne- —— M, for this reaction, high

negative value of E° indicates lower reduction
potential, that means M will be a good reducing
agent.

Stronger reducing agent = Easy to oxidise

U
Lower reduction potential <= higher oxidation potential
(i) Element F Cl Br I

Reduction potential +2.87 +1.36 +1.06 +0.54
(E° volt)

As reduction potential decreases from fluorine to
iodine, oxidising nature also decreases from fluorine
toiodine.

(iii) Thesize of halide ions increases from F “toI~. The
bigger ion can loose electron easily. Hence, the
reducing nature increases from HF to HI.

More negative or lower is the reduction potential , more

is the reducing property. Thus the reducing power of

the corresponding metal will follow the reverse order,
ie.Y>Z>X.

Since X displaces Ni from NiSO, solution, it means

X has higher oxidation potential or lower reduction

potential than Ni%*. Since X cannot displace Mn from

MnSO, solution, it means it has higher reduction

potential than Mn?*. Lower the reduction potential,

stronger is the reducing agent hence reducing power
isMn > X >Ni.
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CHEMISTRY

All the statements are correct.

Zinc can reduce Ag™ and Cu?* due to lowest reduction
potential.

The redox couple with maximum reduction potential
will be best oxidising agent and with minimum reduction
potential will be best reducing agent.

Zinc gives H, gas with dil H,SO, and HCI but not with
HNO; because in HNO,, NO,™ ion is reduced and give
NH,NO,, N,O0, NO and NO, (based upon the
concentration of HNO,)

47n+1 0HNO3 e 4Zl'l(NO3 )2 +NH4NO3 +3H2O
2KMnO, + H,0 +KI — 2Mn0O, +2KOH +KIO,
One mole of K1 reduce 2 moles of KMnO,.
Let oxidation state of oxygen in OF, = x
x+(-1x2)=0
x=+2

Zn— Zn%* +2¢” (1)

8¢~ +10H" +NO3 - NH} +3H,0 (i)

operate eq. (i) x4 +eq. (i) X 1

4Zn+10H" + NOj — 4Zn?" + NH} +3H,0
-1 +6 0 +4

2HI+H,SO4 ——1,+S0,+2H,0 in this reaction
oxidation number of S is decreasing from + 6 to +4
hence undergoing reduction and for HI oxidation
number of I is increasing from —1 to 0 hence undergoing
oxidation, therefore H,SO, is acting as oxidising agent.
-4 +4

N2 H4 loss of 10e Y;

Since, O.N. of ‘H’ remains same. So, in new compound
Y, (all nitrogen retained) N will observe loss of 10e™.
Hence, O.N.of N changes from -2 to+3.

BaO, +H,SO, — BaSO,+H,0,

Oxygen is the most electronegative element in the
reaction and has the oxidation states of -1 (in H,0,)
and -2 (in BaSO,). In H,0,, peroxoion is present.
Since a metal with lower electrode potential is a stronger
reducing agent, Mg can displace all the given metals,
Al can displace all metals except Mg. Zn can displace
all metals except Mg and Al. Fe can displace only Cu.
The order in which they can displace each other from
their salt solutions is Mg, Al, Zn, Fe, Cu.

KMnO, + FeC,0, —>Fe’* +2C0O, + Mn?*

Sohalfreaction,
T+
MnO; ——>Mn**  (decreasein O.N. =5)

2+
FeC,0, —>Fe>" +2C0O, (increasein O.N.=1)

Now equating the change in O.N. and then by adding
both half reactions we get

5FeC,0, + MnO7 —>5Fe>* +10C0O, + Mn?*

On balancing equation,



3MnOj + 5FeC,0, +24H" —» 5Fe*t +3Mn?*

+10CO, +12H,0
. 3 moles of KMnO, = 5 moles of FeC,0,

3
1 mole FeC,0, = gmoles of KMnO,4

47. () Fe?'is converting into Fe** and sulphur is changing
from —1 oxidation state to +4 oxidation state.
There are two S~ and one Fe?"in FeS,. Thus total no.

of electrons lost in the given reaction are 11.
2+ 6+
48. (¢) MnO+NaOH+KNO; ——K,MnO,4 +H,0

49. ()

+5 +7
HCIO, — HCIO,
-3 -3
NH; - NH;
+4 +4
NO, - N,O,
+4 +6 2.
HSO3 e d SO4_
-1 -2
H202 - H20
50. (@ Na,[Fe(CN),NO]:+2+x+5(-1)+0=0
=x=13

K,TaF,: 42 +x+(-7)=0= x=+5
Mg,P,0,:+4+2x+(-14)=0 = x=+5
Na,S,0:+2+4x+(-12)=00r 4x=10 = x=+2.5

1
NH:3x+1=0= x=—§



