REDOX REACTIONS
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KEY POINTS

Redox reactions are those reactions in which the
oxidation and reduction takes place simultaneously.

1.  Classical view of redox reactions:-

¢ Oxidation is the addition of oxygen or, re-
moval of hydrogen. Reduction is removal
of oxygen or addition of hydrogen.

Redox reactions in terms of Electron transfer:

¢ Okxidation is defined as loss of electrons
by any species.

* Reduction is defined as gain of electrons
by any species.

2. In oxidation reactions:- Their is loss of elec- 8.
trons or increase in positive charge or de-
crease in negative charge.

3. In reduction reactions:- There is gain of elec-
trons or decrease in positive charge or in-
crease in negative charge.

4. Oxidising agents are species which gain one

or more electrons and get reduced themselves 10,

5. Reducing agents are the species which lose
one or more electrons and gets oxidized
themselves

6.  Oxidation number denotes the oxidation state
of an element in a compound ascertained
according to a set of rules. These rules are
formulated on the basis that electron in a
covalent bond belongs entirely to the more
electronegative element.

7. Rules for assigning oxidation number to an

atom 11.

* Oxidation number of Hydrogen is always
+1 (except in hydrides, it is -1).

* Oxidation number of oxygen in most of 12.

compounds is -2. In peroxides it is (-1). In
superoxides, it is (-1/2). In OF2 oxidation
number of oxygen is +2. In O2F2 oxidation
number of oxygen is +1

* Oxidation number of Fluorine is -1 in all

its compounds 13

* For neutral molecules sum of oxidation
number of all atoms is equal to zero

* In the free or elementary state, the oxi-
dation number of an atom is always zero.

This is irrespective of its allotropic form

* For ions composed of only one atom, the
oxidation number is equal to the charge
on the ion

* The algebraic sum of the oxidation num-
ber of all the atoms in a compound must
be zero

* For ions the sum of oxidation number is
equal to the charge on the ion

* In a polyatomic ion, the algebraic sum of
all the oxidation numbers of atoms of the
ion must be equal to the charge on the
jon

Oxidation state and oxidation number are of-
ten used interchangeably

According to Stock notation the oxidation
number is expressed by putting a Roman
numeral representing the oxidation number in
parenthesis after the symbol of the metal in
the molecular formula

Types of Redox Reactions

* Combination Reactions: Chemical reac-
tions in which two or more substances
(elements or compounds) combine to form
a single substance

* Decomposition Reactions: Chemical reac-
tions in which a compound break up into
two or more simple substances

¢ Displacement Reactions: Reaction in which
one ion(or atom)in a compound is replaced
by an ion(or atom) of other element

Metal Displacement Reactions: Reactions in
which a metal in a compound is displaced by
another metal in the uncombined state

Non-metal Displacement Reactions: Such re-
actions are mainly hydrogen displacement or
oxygen displacement reactions

* Disproportionation Reactions: Reactions in
which an element in one oxidation state is
simultaneously oxidized and reduced

Steps involved in balancing a Redox reaction
by oxidation number method

* Write the skeletal redox reaction for all
reactants and products of the reaction
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* Indicate the oxidation number of all the at-
oms in each compound above the symbol
of element

* |dentify the element/elements which under-
go change in oxidation numbers

* (Calculate the increase or decrease in oxi-
dation number per atom

* Equate the increase in oxidation number
with decrease in oxidation number on the
reactant side by multiplying formula of
oxidizing agent and reducing agents with
suitable coefficients

* Balance the equation with respect to all
other atoms except hydrogen and oxygen

* Finally balance hydrogen and oxygen. For
balancing oxygen atoms add water mole-
cules to the side deficient in it. Balancing
of hydrogen atoms depend upon the me-
dium

For reactions taking place in acidic solutions
add H" ions to the side deficient in hydrogen
atoms

For reactions taking place in basic solutions
add H20 molecules to the side deficient in hy-
drogen atoms and simultaneously add equal
number of OH™ ions on the other side of the
equation

* Finally balance the equation by cancelling
common species present on both sides of
the equation

Steps involved in balancing a Redox by
lon-Electron Method (Half reaction method)

* Find the elements whose oxidation num-
bers are changed. Identify the substance
that acts as an oxidizing agent and reduc-
ing agent

* Separate the complete equation into oxi-
dation half reaction and reduction half re-
action

* Balance the half equations by following
steps
Balance all atoms other than H and O

Calculate the oxidation number on both sides
of equation. Add electrons to whichever side
is necessary to make up the difference

Balance the half equation so that both sides
get the same charge

Add water molecules to complete the balanc-
ing of the equation
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* Add the two balanced equations. Multiply
one or both half equations by suitable
numbers so that on adding two equations
the electrons are balanced

Application of Redox reactions: Redox Titra-
tions

* Potassium permanganate in redox reac-
tions: Potassium permanganate (KMnOa)
is very strong oxidizing agent and is
used in determlnatlon of many reduc-
ing agents like Fe?*, oxalate ions etc. It
acts as self indicator in redox reactions.
Equation showing KMnO4 as an ox-
id|3149 agent in aC|d|c medium  is:
MnO* + 8H" + 5e” — Mn?" + 4H20

* Acidified Potassium dichromate (K2Cr207)
in redox reactions: KoCr20O7 is used as an
oxidizing agent in redox reactions. Titrations
involving KoCr207 uses diphenylamine and
potassium ferricyanide (external indicator).
Equation showing KoCr2O7 as an ox-

ldlsmg agent in acidic medium is:
Cro07% + 14H" + 66" — 2Cr*" + 7H,0

* Jlodine (l12) in redox reactions: 12
acts as mild oxidising agent in
solution according to equation
b+ 2e — 2I

Direct redox reaction:- Redox reactions in
which reduction and oxidation occurs in the
same solution (i.e.in same reaction vessel).
In these reactions transference of electrons is
limited to very small distance.

Indirect redox reactions: Redox reactions in
which oxidation and reduction reactions take
place in different reactions vessels and thus
transfer of electrons from one species to an-
other does not take place directly.

e
wiE AT & bR adr & e

3iTFdeRoT 3T T Ud gry g gl
el 3MATRaTst &1 ey Tieehor-

*  HHiFHIRIOT JRAST T Sl AT ETSGroted
F gl gl TTTT HT gl AT
gTSalelel & geel gl

SolFelel TUTRUT & HEdl H Jsied FTATHITT

3ffFdEor @ fRdr o genfa ganT Seargiar
& g F &7 F g R @

* 9T FT R Y gonfa garT golecial &
T & & F IR AT IR gl

3iTerelieneor RT3 - Se7ef Selareial &1 grfer




10.

AT ATcHS 3T H gig AT ROMcHS AT H
FAT AT &

I HAGRART A - gelwelal i ogly ar
erﬁmmmyrq‘%rﬁaﬁ
glch Bl

iTerdiepRe Tole Ul yenfaar § S v a1 3iflew
;oidrgfl’d 9T al & 3R T&T 39afdd g Srdr
|

HIAISH d YA § S U AT 3RS gl
@ 3l § 3R T it 8 Sl 8
3ierdienT HEAT AT & Td AT & IAHTAR
faTia i 7 Ry dca &t iferdionvor 3raear
A T &1 ¥ 399 37 YR | §a1C v §
o HEddlsls dUe # ol QI dig ¥ 3w
faegd ®uTer® dea & HeTOd gl &

Tl RAT] sl AHTerdIeRIoT HEaT fAfgse aa &

o gIS3Tolel HI TFEIRI0T HEAT gHAT +1 BT
¢ (8153138 I BISH, Ig -1 )l
. mﬁrwa’ﬁﬁﬁmaﬁaﬁrw
HEAT -2 §1 Riewss A T (-1) T G-
ararggafrag -1/2) EﬂFIT%"lOFQﬁMEH
Eﬁ'mmm+2%|02|:zﬁm
STl T iTrdeoT JEAr +1 §

o o gy I 7 vl fr 3T
qEar -1 §

. m?rmaﬁas%trmﬁwmma?ramﬁ
Wmmuﬁm%m%ﬁﬁm%

. mywwmmﬁﬁm’rwaﬁr
T TEAT G T A ¥ I Sa%
uan@ﬁ'cﬁwwtmﬁtf%m%

*  hddl Teh GAI] & & 3Tl o T, it
FIOT TEAT 3T TR 3T & &% 2t &

o fordr Gifren F @elr cRATOET B siterdenRtor
HEAT I AU AT Y BT AT

o AT & TIT 3TFaor T&AT &7 AT AT
q¢ 3T & ST BT &

* TH SGRACTE AT H, 3Gl & AT
AT AT G
IT 3 W AT & SR glaAT aifgw

JTFAIRIOT 3aTAT AR JFHIRIOT HEAT H

FEY Teh GEY o TUTT TR 39T o Sl &

Teieh Al & ITEAR  JiFinioT TEAT H

amﬁ&mﬁﬂm%ma#mm#

FFEIFOT TEAT FT FAfAScT FeT arell AHT

37 STl gard fohaT STeT g

Eirg IARART & yhR

o FAGa MAfRIT: TafEw AT
o191 & @ &t § 31f¥% qared (dea ar Iifen)
Ao T Uy T §

11.

12.

13.

14.

15.

16.

© uued  HATRAC: e i
Sy T Iifee or ar of ¥ JA¥E W
verdt 7 ge S §

o Trae AR g8 AR S fRar
IifTeh 7 Teh 3T (AT URATY) &1 g8 cled
¥ IS (I WA]) eaRT Giaeiad fham
ST §

aTq faEarge JAAfFaT: 3 3T Sad

H Th U IEIE e & R 3

BIGECCIUNERS RGNS

A-urg Treurds gfaferard: odr giafead ger

T O grsgiolel fawurael o1 HierdolT faeddeT

gfafsarg g §

© Ieuee AfATRAT: T HMATRIC forere
TS HTFEERUT AT H TH ded UH @YU
3iferEReT 3R 3TaRd g §

Jitereiteter wear fafer garr Yeied AfAfRar #r
mﬁamﬁwﬁaw

o3RRI & gl fPerenT 3R 3cuel & T
FTelT g gfafshar o

o Tdcd & Udlh & FIW YAs Afee F el
TRATUL3T T JTeFRoT HEAT AT Y

e 3¥ dca/dcal T UgH HY S 3ifFErenoT
Hear A Rade & TeRd §

i TRATU] HfereeioT FEAr # gig AT A
&1 IO FY

* 3UgFd IUNH F AU IR0 Toie 3R
wwﬁaﬁ@e’r%maﬁwmqﬁr
frameiier 9eT UX 3ferdleuT AT F HET F
Y HTFHHOT HCAT H gig I ST A

o gEarele 3R 3iFHeT @ Sig 3T gt
TRATUHT & TG H AR Bl Ffeld L

. mﬁm@mwmaﬁmﬁﬁl
3RSl TRAV F T A & o
ﬁﬂmmﬁﬁmﬁ%wﬁqﬁ%m
@mélm@mmﬁrwmm@:ﬂﬂ
9T AR Far §

Fea faeraalt 7 gt aren aifAfHamE & fav
ﬁm@mw&ﬁ@rﬂmﬁq&wﬁﬁm

eI fdorge # gl arell 3ffAfshanst & fow
gISgIold TRAUSN &l HaT arel g&7 & H20 3107
S 3R @ & GHERT & @R ual W G
&I H OH 34T 33 |

© A F FAEOT F el 3R Alve GHeg
mﬁa’raﬁwmﬁ:aﬁmaﬁmﬁﬁaﬁ

IA-Soiaciel fafer myﬁﬁﬁvmﬁﬁ})

I & HfoId Flel H QAMHS =T -

. aﬁra:rwmﬁraﬁafﬁ—?hm

mmﬁﬁlwwﬁﬁqﬁmaﬁa’r
ITFHEROT Toie 3R 399aeT ol & &7 &



17.

18.

19.

20.

21.

22.

23.

P FIAT &

o X FHIFOT H 3iTFdeor el iR
3Rt 3l ARRAT & 3rerT Y

o Rrafaf@a orol &1 9o e 3T G-
YTt &t Ffferd &Y

%ﬁo%mmaﬁwﬁaﬁﬁgﬁﬁ

FHIFIOT & AT 3 TFEIHIOT FEAT ST 07T

A AR A QA & fav 5@ o gar &
MTIRTFAT &Y, 3T SaFeid S

MY FHRIOT F HJfd FT difeh gt geit
AT arer f&Her

THRIOT & HJelel H QW WA & AT =l &
3TUT3ﬁ?,’

. a’rwﬁamﬂwaﬁ THh AT =l M
THIOT T IIFT TEATHT & IOM Y It
&1 WAIRIOT SISt WX Sorerglel HfeleT g1 ST

Eied ATRTHATIT FT 3T Wi AT

o YEigg FAAGRIRT A defRma wEwwe
qrefrd WHAITES(KMnOs ) §8d SRS
3ffFiERoT Toie & 3R smer sTer Fe
Wsﬂmms‘l@%—éaﬂ?aﬂﬁm
Toiel & AuURer #§ A Srar &1 38 W
TRTRAT & T Thds & T H HRT adr
g1 3T AEIH A KMnOgs & 3iTereies-
0T Tolc & ®F H Al drell THROT &
MnO* + 8H* + 5e = — Mn?* + 4H,0

* 3iFelehd gefemd  sEwiAe (K2Cr0y
)KzCr207 & 39T WEiew fRfmast &
3HTFEROT Tl & &9 & fFar Srar 81 K2Cro07
b 313 3eTHTIA A TSthfterarget 3T drefRres %-
RFTES (STedy Tohde) T 3UYeT R SiTaT &
3T ATEIH H IFHHOT Tole & F9 :ﬁr
KoCroO7 &Y 22ifel arell THRIOT & Cro 0%
+ 14H * + 6e = — 2Cr** + 7H.0

o EiFm ufatshansit & 3maESeT (12): FHT o
+ 26— 2| % AR T F , gooh -
T ToiT & T & S AT

vyogal EiFw AR Eieg afffead S

3T 3R 3FHROT T &7 faede (I Th

& rfafshar o) g g %a@mﬁrﬁ

$H¢C%I‘a1l T FAGATROT Fgd HH g T HfAT

I

gfaferar sdar # giar § 3R 59 IR T genfa
gq:a%ﬁsaaﬁa’fa;rwmwmﬂﬁm
|

MULTIPLE CHOICE QUESTIONS
g eI veat:

In the reaction of formation of magnesium
oxide ,the magnesium undergoes:

a) reduction b) oxidation

c) hydrogenation d) decomposition
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a) 3AIagd b)  3ifereeRtoT

C) BISgISTeiehir d) 3m9ges

Removal of oxygen from a compound is

a) oxidation b) reduction

C) oxygenation d) dehydrogenation
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a) 3T b)  3MUTIT

c) 3iTFdrs=ier d) fAsTeleor

In reduction involve in oxidation number.

a) decrease b) increase

c) independence d) remain constant
gy # ST FEar A gl B
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c) FadFdr d) R %

Oxidation is the same as
a) addition of hydrogen

b) removal of oxygen

c) addition of oxygen

d) removal of Nitrogen
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The formation of zinc sulphide is an example
of

a) reduction

b) oxidation

c) removal of oxygen

d) addition of hydrogen
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