Chapter One

CONCEPT OF ELECTRODE
POTENTIAL

() Important Points from the Chapter

Electrode Potential When a metal (electrode) is immersed in a solution
containing the ions of that metal, a potential difference is set up between
the metal and its ions in the solution. This potential difference is referred
to as electrode potential.

¢.g. When a zinc rod is dipped in 1M ZnSO, solution, following reaction
ocecurs ’

Zn(s) —— Zn?* +2e¢
Reduced state Oxidised state

At anode, the measured potential difference is 0.76 V.

Oxidation Electrode Potential (E,,;) When oxidation (loss of electrons)
takes place on an electrode with respect to standard hydrogen electrode
(SHE), the electrode potential of the electrode is called oxidation electrode
potential (& ;).

Reduction Electrode Potential (E,,4) When reduction (gain of
electrons) takes place on an electrode with respect to SHE, the electrode
potenrial of the electrode is called reduction electrode potential (E_ ).

Oxidation and reduction potential of an electrode are just reverse of each
other. If oxidation potential of an electrode is xvolt, its reduction electrode
potential will be equal to —x volt.

Standard Electrode Potential (E°) If in a half-cell, the metal rod is
suspended in a solution of its ions having 1M concentration and the
temperature is 298 K, the electrode potential of the half-cell or electrode is
called standard electrode potential (£°). An electrode at which reduction
takes place with respect to SHE has positive value of its £°. This electrode
will act as cathode (reduction electrode) in the cell. An electrode at which
oxidation takes place with respect to SHE has negative value of its E°.
This electrode will act as anode (oxidation electrode) in the cell.

Factors Influencing the Magnitude of Electrode Potential

The magnitude of electrode potential depends on the following factors
(1) Nature of the metal, i.e., pure or impure.
(11) Concentration of the metal ion in solution.

(111) On the temperature.
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Electrochemical Cell Those cells in which the electrical current results
from a chemical reaction and in which oxidation occurs at one electrode,
while reduction at other are known as electrochemical cells.

In any reversible cell, oxidation occurs at anode (left hand electrode) and
reduction occurs at cathode (right hand electrode).

For Oxidation Half-Cell

M— M"™" +ne (Oxidation)
E=FE°— RT In Oxidised state
nk Reduced state
RT . [M™"] .
E = Eo - l L
nF M} @)
For Reduction Half-Cell
M"" + ne. > M (Reduction)
E=FE°+ RT In Oxidised state
~ nk Reduced state
| RT , [M"*]| )
| E = Eo 1 : ses
| e VM G

where,
E =electrode potential
E° =standard electrode potential
R = gas constant or universal gas constant
T = temperature (in kelvin)
n =number of electrons involved in reduction or in oxidation
F =Faraday constant

It is impossible to measure the potential of single electrode. It is possible
only by connecting a sample electrode of which electrode potential is to be
detérmined to a second electrode of known potential. For this purpose,
standard hydrogen electrode (SHE) is used as reference electrode. It is
because the potential of this electrode is arbitrarily to be 0.00 V.

EMF or (E,, ) of an Electrochemical Cell

EMF of a cell is the measure of the free energy change (AG) which
determines the tendency of the cell reaction (redox reaction) to occur. The
relation between e.m.f and AG is given by

AG = nFEcen

where, n =number of electrons involv;-d in the redox reaction
F =1 Faraday of electricity = 95600 coulombs
E_, = e.m.f of the galvanic cell
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e.m.fDiagram It is a single diagram of short form of representing various
half reactions for an element in different oxidation states. In which the
highest oxidation state is written at the left and the lowest state at the
right. The appropriate reduction potentials are inserted between the
oxidised and reduced species. The conditions involved is denoted by

putting the letter E:;, E; and E; respectively for acidic, basic and neutral

medium.

Utility of e.m.f Diagram The various applications of e.m.f diagram are

(i) To calculate the value of &£ “ofa given half cell reaction from the value

of E~ of other given half cell reactions.

‘(i1) To know the feasibility of oxidation of reduction of an species into

other

-

Electrochemical Series A series in which elements are arranged in
increasing order of their reduction potential is called electrochemical

‘series or emf series or electromotive series.

Half Reaction

—— .

Li* + e =—1Li
K"+ e =—K
Ba?* + 2e == Ba
Sr?* + 2¢e == Sr
Ca?* + 8 +—2Ca
Na* + e ==—=Na
Mg?* + 3¢ == Mg
A2t + Be-=—Al
Mn?* 4+ 2¢"=—=Mn

7Zn2* + 2¢- =— Zn

Cr®** + 8¢ = Cr
Fe?" + 2¢7 —— Fe
Cd?* + 2¢- — Cd
Cl6%EY o 2¢” —= Co
Ni%?* + 2¢- = Ni
Sn?* + 2¢¢ — Sn
Ph?* + 2¢" —— Pb
2H* + 2¢- — H,
GUA™t 4o 267 == Cu
A" + ¢ = Ag
AR A o=— Au
[ +20° == 2F

HMirongost oxidising agent

Weakest reducing agent

iElect;_‘ode System Standard Potential (£°)
Li* /Li - 3.04 T
KK ~ 2.0
‘Ba**/Ba - 2.90
'Sr?* /Sr - 2.89
Ca®* /Ca i— 2.76
Na* /Na — 2.71
Mg?* /Mg — 2.38
A1+ /A1 - 1.67 iy
‘Mn**/Mn - 1.05 oy
Zn2* /Zn -~ 0.76 =
Cr®*/Cr ~0.71 =
|Fe®* /Fe ~0.44 5
caz*/cd — 0.40 73
Co?*/Co - 0.28 a%
Ni%* /Ni - 0.24
'Sn?* /Sn ~0.14
Pb2*/Pb ~0.13
|H* /H, '+ 0.00 (by definition)
Cu?*/Cu '+ 0.34 '
AgT /Ag + 0.80
' Au’T/Au '+ 1.42

| B/F L+ 2.85 l



Importance of Electrochemical Series
The eléctrochemical series is important in various terms.

() Electrochemical series is very important and helps us to understand
electrochemical behaviour of elements.

(i) EMF of a cell can be calculated from E° values of the electrodes, e.g.

Zn-Cu cell.
E cell = E cathode — E anode
= ECu2+!Cu - EZn2+JZn =0.34— (— 0.76)=+ 1.1QV

(iii) Another important use of electrochemical series is to predict the
occurrence of a redox reaction. e.g. Position value of Eg,; shows

reaction is spontaneous, i.e. reaction occurs from left to right
simultaneously.

ﬁga%mam%@aﬁ@zaﬁwﬁ%w%ﬁamﬁww%,ﬁﬁwﬁ

oA AR 3% AT & e Uh RnER i @ A g1 39 faEer B E

e v wea 81

%amgwmﬁmzﬁmaﬁ 1M ZnSO, ¥ Tremm & gamn e 3, @ Frea arf¥isen
Zns —s  Zn2* 4+ 2¢  (STTRHIROT)

qEiyG AaE Sfferetepa  AaEEn

¥e W frvETaR 0.76 e 7IGT T4 B '
it saEe e o e W TR (Sl B &9) HTh
TSI T (SHE) % gy # arar 3, @ e Bl T StTeRitsReT
T v wearan 2|
Wﬁ?@gﬁﬂamﬁa@gm(ﬁaﬁﬂmm)m@mﬁ@g
(SHE) % gwe # a1 2, o sereys o1 RvaTr, SToee geiegs foret shaaran 2|
el zoraEre 3 aifedieRT 3R s R wh-gwR % frada g 21 afeweerde
o1 ST R x e 2, A SEeE! EEH fva —xcAee P
T Tarrae e (2°) At et sidde #, Redht ang 61 e aig W T %
foromm, (R @rgal 1 M 3R a1 298 K) & a1 I &, @l 99 gy o
RIS B FIERR B WS sAFAE R (£°) FEd | K T wEs W
AT, A ERSIH TS (SHE) % @it 8ral ® w1 E° i SIS [&d AT
At 2. A a1 orIE T A HelTS (IUNEA TAFIS) Hl B HA 2
- forega ot 3 aRwTor St W R ST FRE
wrdre fwa 1 ufwmor e et W PR w5 R

G) =g i THld W (g A1 3TYE)

(i) e # a1 STl Aledl W

(i) d9 W
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Torga e Qa0 3 d, i vamte B % SR Rra s @ @ @
T oo 3o TR SATRARROT T QER W STH=E BT 8, Rl tamats S seea 31
fepelt ot Sepmvita 9 # aTerdioor Uil W don su=ge FAS W AT 2l
SATRATR0T 3Tgdd & forg

M— M"* +ne”  SadisLoT

E=E°—£ln Coloasi o i e |

nF g=la STaeT

RT , [M"7]
nF [M]

E=E°—
M”++ne"—>M\3?1T€q=T
n+ | -

oo (2)

E=FE°+

e, E =%39gs fopar
E° =H% gaagre e
R =749 Taais
T = (HfeE #)
n = SATFHHT AT =T H T ATl hl T
F =% fraais ' : '
TS I TH FAFIE F Wiy g g e, R s@ade fw ves & wa @

T SR F Y A TRGNE TFS (SHE) w1 wanT fear war 81 F6ifs
FIFEIS T 99 0.00 V 7T =T R

g W §@ w1 eomuf (B,,) TFet Ao 1 Frga ares 99 S g9 St %
ke (AG) & TR &, <h 7 e e, B e A (x ) @
W¥il EMF 3Tk AG # W forer @ | *
n =Sl Y GEdT, S Leraw Affear J B)
F =1 %8 #t Rrga = 95600 F@im
B gy = N6 9 T e.m.f

...(11)
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e.m.f fo o Riftrr aifaftaor sreeait # U acd 3 SIT-31eFT 31g JAHIshATa
=t wehia w0 %1 U Gitica =9 3 Tha fost 31 e aad S99t SATaRdeRor st
3R s=fya wfizfier % <fm A @ S B -
T omiea vt @t eneliY, e iR SorRf menwt § HEL: K, Ep 91 Ey 9
wefifa #xa g |
e.m.f ARW F FTTANT 5HH AR Tieriad. €
Gy R T g aifem % E° am & g@d & it ot fibean & £ ok A S
Al -
| (ii)gﬁmeﬁvﬁm%wmmﬁa‘ﬁwﬁ%mmaﬁa@ﬁmaéﬁzﬁmﬁ
|
frera Tt Soft gt B 98 g, f acll B ST e e (EL)
aga e A # =afeya e i R, 5@ forga vt ot wed Bl
$o A aars o 6t gt aref 7 & =i R
arefl Saeht vrT #§ 2@ | ‘
Rrera vt S ¥ wev w0 I0ft & wee i TR wse o ST Wt @
() Frea Tt oft srcafis Aewyl B T o agsh % faga wamEfs
IER ! THS H TEE® Bl
i) Frl A 1 e.m.f T F0HAIS F E° TF § T FRaT <1 @ 2l
SN B, = Elp, —Eae =B 04,0, — B2+ g, =034~ (-0.76)
. . =0.34+0.76=1.10V
(i) Torga xR Aoft 1 gER e Rt Yt qawfs sififkar & & ar |
BiM %1 YA o 2|
Sarexot Rt A9 E° 1 9eRs A 98 ueiia wear 3, e fiear ed @ e &
3R wd: 8 @t 2 |

(i) Long Answer Type Questions

@ 1. What do you understand by electrode potential? Describe
its important factors which influence the magnitude of
electrode potential.

forera sl § o191 AEE ¥2 TS fawe % aRem W wee
T ST HETYUl hIehi i ferer=HT hifsal

Ans. Electrode Potential When a metal (electrode) is immersed in a
solution containing the ions of that metal, a potential difference is set up
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between the metal and its ions in the solution. This potential difference 18
referred to as electrode potential. | N
e.g. When a zinc rod is dipped in 1M ZnSO, solution, following reaction

occurs
Zn(s) —— Zn%* +2¢
Reduced state * Oxidised state

At anode, the measured potential difference is 0.76 V.

®xidation Electrode Potential (E_ ;) When oxidation (loss of electrons)
takes place on an electrode with respect to standard hydrogen electrode
(SHE), the electrode potential of the electrode is called oxidation electrode
potential (&, ). _

Reduction Electrode Potential (E, ;) When reduction (gain of
electrons) takes place on an electrode with respect to SHE, the electrode
potential of the electrode is called reduction electrode potential (E_,).

Oxidation and reduction potential of an electrode are just reverse of each
other. If oxidation potential of an electrode is x volt, its reduction electrode
potential will be equal to —x volt. H

Standard Electrode Potential (E°) If in a half-cell, the megal rod is
suspended in a solution of its ions having 1M concentration and the
temperature is 298 K, the electrode potential of the half-cell or electroddlis

called standard electrode potential (£°).

An electrode at which reduction takes place with respect to SHE has
positive value 4&f its E° This electrode will act as cathode (reduction
electrode) in the .cell. An electrode at which oxidation take place with
respect SHE has negative value of its £°. The electrode will act as anode

(oxidation electrode) in the cell.
Factors Influencing the Magnitudé of Electrode Potential
The magnitude of electrode potential depends on the following
(1) Nature of the metal, i.e. pure or impure
(ii) Concentration of the metal ion in solution
(iii) On the temperature
Targga frwrer s fsll sAoEe =t SH@ & o1 & faergs & gamn s €, At frea &
ﬁa@geﬁtsﬁm%sﬁa@ﬁrwwﬁaém%}wﬁmaﬁ

TS fava w8 2
ﬁmmaﬁwaﬁ 1M ZnSO, % foreram ¥ garen s ®, M frea srfvfiean

>

Zn (9 —> Zn? + 2e~ (3ilRfRTOT)

e W fEn=R 0.76 e Arar T & | @

M FHIFROT THAETS Tawa v soare Ao (Sl &1 &) A
W@éSHE)%mﬁﬁam%,asﬁa@zmﬁm SRl TaE favs
HETar B
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ATEET IS forwa e TS W AT (AR W FRT) mg@ﬁ?
TFS (SHE) & a=d ¥ 21 2, O saeRIs o fasarr eveeF saaers e
Fear 21 fedt TS ¥ staEor SR sTrEE favd Te-gm % e 8 2
A% FAFES 1 RIS Favet o Aee 2, W T6eh1 Srwe v — e wrm
AT soraRre e Tl feel ol 9w #, feeelt o1 1 S Uy F A & foerE
(Forga T 1 M iR a9 298 K) § o o €, O SU 98 9d 91 RS F
faserR H WS ORI fava (£°) wed 8 HE oIS N9 W 9=, 1w
TESISH TS (SHE) % TR 851 € a1 E° whl YARAs 68l S gt ©, < QE
WIS A FAE (ST TAFLIS) Sl H1d B B

forga v & wfmor Y Wi S AT RS seieele fae i g e

R o R @ — -

() u/g & TH} W (TS 91 1YS) (ii) oo § org ST Bl | W
(111) 99 W
@& 2,/ With example, illustrate the application of EMF diagram.

What de yeu understand by sign conventions for electrode

llc)tential? will Sn2 * reduce Fe®* to Fe? *? [2012]

T aTes woT ST STIYHNT T SRV Wiea a0l HiTT THH
forez Forag § o9 o THEE €1 3T Sn2* A Fe® * I 3TU=EH Fe? * H
e 2?2 '
(FS* / Fe?*,E°=0.77V and Sn**/Sn®*, E°=0.15V

Ans. Applications of EMF Diagram EMF diagram ef an element is a

short form in which standard electrode potential values of an element in its
free state or its compounds in different oxidation states are presented.

The various applications of EMF diagram are

EMF 3@ % 1qyaw 56l a8 @1 EMF 3IR® T oY T ¢, frad el o

ﬁmmﬁmmﬁﬁﬁﬁﬁwﬁmﬂwmﬁﬁmw

TIaRre fawa @1 W vefdfd B 1 EMF o1t % 1pnT fFrefafed €

@i To Calculate the Value of E° of a Given Half- Cell Reaction

From the Various Value of E° of Other Given Half Cell
Reactions. | |
for Ty org TfAfRET  Eo Wit & gt f Teht o Ao fufRar % B W
If half cell reaction 3 is the sum of half cell reactions 1 and 2, then AG®
for reaction 3 will be equal to sum of AG°values of reaction 1 and 21i.e.
afz a7 Sfafpar 3, o712 sifafeaedi 1 iR 2 =1 an €, @ fafean 3 &1 AG®
stfufraell 1 3k 2 % AG° ¥ AR & 4R F SR A . ‘

" (AG®)3 = (A‘G° ), + (AG®)3, AG® = Standard Gibb’s free energy change
' e fireq Yo St aiedq

-
-
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~ngFEy = — n,FE, + (-~ ny FE;)
or | —ngEy =— mE; — nyE,
”BE; = nlE; + an;

- .’ Eso _ ]zlﬂ + n_zEz
- ng
where, n;, ny and ng; are the number of electrons involved in the
reactions 1, 2 and 3, respectively. 1
ST, 1y, ny B ng wEG: SRERA 1, 2 ok 3 N W A IR WA W
& ¥ |
) 3+E -1 E,;=—-0.336V
7 1-1_.25v; it 22— . T1
| ™~ i !
E;=+721V _

(i1) To Know the Feasibility of Oxidation or Reduction of an
Species into Other.
et witeftsr & gat wfivitsr ¥ ofardiena o sruwfaa 9 o 7 21 =9
TR HIT

From e.m.f diagram, reduction and oxidation potential can be readily
known for the reduction and oxidation of any species. If the potential
has positive value of E°, then the change is feasible.

e.g. TP* — T1* reduction is feasible, because potential is + 1.25 V but
T1" — Tl reduction is not feasible because the potential is — 0.336 V.

e.m.f ARG I TerFar A FFeh witeirer F aiterdiancor o stoeem & fag, sro=m
ST STRRToT faye 1 WM WRerar @ 91 BRan < 9ehar 21 afe fava E° =7 O
TS 8, |l 98 IRadT Tiear @ B 2 |

SERWT T — TI' F seq o 2; w=iifs e + 1.25 V 31 afe
T — T1 3199 weve 8l 2, Fifs favd &1 7F - 0.336 V &1 ..

(iii) To Know the Possibility of Disproportion of Any Species
Fendlt wityfist o fawmrardiertoT = SeswesT {1 61T

. If potential for the simultaneous oxidation and ~ réduction

(disproportionation) is positive, then the species will disproportionate
and if this potential is negative then not. e.g. TI* will not
disproportionate into T+ (oxidation) and T1" (reduction) because
potential for both change is negative. : | o
IS TR TS 6t e 1 ATFeho qen SToerer (Framgardienton) =1 fir
ST 8, O SRl frmmrgudiea @ el ol o R soners 2, Q1 S
Fauifl . .
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Sergeer T4, T8 (wa#}m)uaTlﬁ(W)ﬁamgwﬁwwém
wﬁﬁqﬁaﬁ%ﬁqﬁﬂam%

TI" —» TP* + 2¢” _ E°  ,=-125V
[T1" + ¢ — T1]x2 E° . ,=-0.336 V
3TI* - TI* + 2Tl E° qox =—1.586V

Since, potential for disproportionation is negative, the
disproportionation of T1* into TI** and Tlis not possible.

Hfer faamgurdiestor 1 fawa sumers @ ofa: T, TP+ aur T1 &
faaamardtesor w1t grm ,

(iv) To Compare the Oxidising and Reducing Power of Various
Oxidation State of an Element
Al % T STTaRARuT STaReail it STTaRIahieh 9T JTU=TI & &THAT St
gl ST
Higher the value of reduction potentlal greater will be the oxidising
power of any species. e.g TI>* is a better oxidising agent than T1%,
because reduction potential of TI®* is higher than TI1". Slmﬂarly
reducing power can be compared by oxidation value. In the same way,

the oxidising and reducing power of species can be compared in
different medium.

qugA fava &1 9F 5o sttty gem, el &t siiadiseer &19dn Sa-t &t
aAfges B W TR, T1F & oM siferfiers ©, =ife T &1 s1a=9a
fawa T @ siftres 21 X TR, STI=IE &TAAT 1 i STl favya @ &
a3l fafy= sfufrenst & weadl § fadl & of wielie = sifadiers six
YTIF &T9aT Shi AT Sl S Gehell 2

(v) To Know the Comparative Stability of Various Oxidation
States of an Element

feret o aht Tl SifardteRToT STareenasil T ForTTaieh TITfaed ST

Lower the value of potential for change of a species into another,
higher is the stability of that species, _
e.g. T1" is more stable than TI?*, because potential for TI>* — TI* is
+ 1.25'V and T?* — Tlis + 7.12 but for T1* — Tlit is —0.336 V and
TI" —» TP*is -1.25V
foreht Tiivier & TR wiiels § uftada =1 fasa e &0 3, e e
T @ s B m S, T1Y, TR @ eifvss vl 31 % T — T1 =
fawe + 1.25 V & 9o TP+ — T1 %1 fawiel + 7.12V, aﬁﬁTl"—» Tl % forg
~0.336VamM TI* -» TP* F A -1.256 VE -
Sign Conventions for Electrode Potential Positive value of electrode
potential of a given electrode implies that, if this electrode is combined
with a standard hydrogen electrode (SHE) to form a galvanic cell, this
electrode will act as cathode (reduction electrode) in this cell.-In other
words, reduction occurs on this electrode.
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YIS fava & wecash 1A Q ardd 2, TR 9t 39 soieRIe W A S SEeSH Eae
SllL)@@mqaﬂﬁﬁmﬁaawm A I hee (AT TRIS) & HH

HM TR UK H 79 THFIS T STI== BT

On the other hand. negative value of electrode potential of an electrode
implied that, if this electrode is combined with SHE to get a galvanic cell,
this electrode will act as anode (oxidation electrode) in the cell. In other

words, oxidation occurs on this electrode.

TH{ AR SRS fava % Wueas 7 @ ard €, £ 9k 39 soeeis #1 SHE 9
STSHY UF fieafieh 9o s oY, @ 98 TS (SHaRishiol TOe) 1 SR H)
T ISRl H TH ARSI SATRIHTOT T

For an electrode, oxidation potential = — reduction potential

et TawIe & fau, st fayg = — sTy=aq fasE

E :“Ered or on"_‘_Ered

If value of reduction potential is positive, then reduction will occur at this
electrode when combined with SHE and if this potential is negative, then
oxidation potential will be positive and oxidation will occur on this
electrode, when combined with SHE. Same is true for oxidation potential.

I sTreE fava 1 09 oieees 2, o SHE % W19 gy W 39 gaeere T 9=
BN A< A% 9% fava o €, 9 SHE % W9 Siey W 39 0TS W S
Wl%&lﬂ@wﬁﬂa%ﬁqsﬁwél

Fe* /Fe? B, =+0.77V
Sn* /Sn% E, =+ 015V
If Fe®* will reduce to Fe?', then Sn?" will be oxidise to Sn**, thus
"~ Sn* /Sn*,E,=-015V
Fe®* /Fe* B, =+0.77V
E g, =+062V
Since, E g, =+ 062 V is positive, hence Sn? will reduce Fe** to Fe2*

Q3/Keeping in view the following EMF diagra;m for bromine,
answer the following [2013, 11]

S % T aTes 99 SI@ w1 & W g, Frafatad & S
HiE
| | }

s E; BrOg 1.44 HOBr 1.59 %—Brz 1.07 Br-

| NV

Eg  BiO; 2%, pgo-0%, T p, 107, g
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(i) Calculate the value of E°
E° 3 FT9 I I0HT HSQ)

(ii) Indicate whether the following statements are true or
false. Give reason to your answer.

wﬁqﬁﬁmﬁf@aaﬂqw%mmlaﬁwww
oft dfsa

(a) Bromine dlsproportlonate into bromide and
L a hypobromate ions in basic medium but not in
acidic medium.

e e H S S STEEIEI eSS TEdsiie
At o Arar €, AfeT i Areaw 7 A

(b) BrO; ion is better oxidising agent in acidic
solution than in basic solution.
BrO; A it faera 3 e faera =61 ger | STt
Ffaefenes Bl

Ans. () (@) HOBr —— % Br,
HOBr+ H* + ¢ —— %Br2+ H,O; B =1.59V, ny =1
(b) -é- Br, —— Br or —;-Br2+ e —— Br, E; =+ 1.07V,n, =1

‘Therefore, E for the change of HOBr —— Br~

P n % + nylE°y -
. Ny + ng
_ 1x1.59+ 1x 1.07 _ 1.69 + 1.07 — 2.66 —1.33V
1+1 2
(i) (a) In Acidic Medium ( T HiEaq W)
-12-—'Br2 — Br~ E} =+1.07V
%Br,z——) HOBr E,=-1.59V

Br, —> Br~™ + HOBr

L+ ]

o o
E = Ecathode = Eanode -

L]

=1.07-1.69=-0.62'V -

Since, potent1a1' E° is negatlve, so ‘Br, will not disproportionate into
bromide and hypobromate ion in acidic solution.

=% v E° ®1 A HUTHS €, 3 Bry, Bro anOBrﬁmmgqmﬂéé’m:
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In basic medium, (&R AeaH )
%Brz.é Br- E°; =+ 1.07

%Brz-e BrO™ E°,=—045V

Br, » BrO™ + Br™

E red — E cathdoe — E anode
=1.07 -0.45=0.62V
Since, E° value is positive, so Br, will disproportionate into BrO™ and Br~
in basi¢ medium. '

Jfp fawa E° &1 91 maﬁ%, aTd: Bry, Br~ ©&@ BrO~ ® S@HIuM rM
(b) BrOj reduce to (BrO3 qafag g8em)

+ 5 +
Acidic BrO; —— HOBr E°,;=+1.44V
ST
Basic BrO; —— BrO~ E°g=+054V
i

BrOj; will be oxidising agent, because it reduces to HOBr or BrO™. Since,
the reduction potential is high in acidic medium, so BrOj; will be better
oxidising agent in basic medium. .

BrO; 3T=s1 ifeiieie 2, % 98 HOBr @ BrO~ ¥ srq=fim € 81 s6feig
BrOg%@wﬁa#tw%: A HieaH B 3R oTuTaH fava anda Ares |
FfEes Bl ‘

" @ 4. Consider the e.m.f diagram for iodine and answer the
following ' [2016, 14]

ST F e.m.f 3W T &4 WA gu, Fr=fafaa st sax s

o - 054 . -054_ ,_ 145 114~ AT
Es ~13 -3 > HOI rl% ~HglOg

-1.20

Eg 1T 2284, =088, o =204 105 =2 HglO%
S T | - M
| -0.26 1

(i) The potential of I” /I, couple is the same under E
and E; conditions.
I/ L, e, Eo, aen Eop A a1
(ii) 1, disproportionates in basic but not in acidic media.

1, &0 wreaw  RraArgariete 2, At st 7 i)
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(iiif) The 103/ I couple oxidises much better in acidic
media than in basic media.
STA W12 H 105/ T ST HIeas 1 gt § o 1e8 §
SRt g 2
Ans. For I - I in acidic medium T — I; & fou sria wiegs &)
8> Iy + 26, E°, =-0.54 n, =2
2I; — 3L, + 2¢7, E°y=—-0.64n,=2
Therefore, potential of I — I, couple in acidic medium will be
~(3M:, 1= I, I 1 faua r<ita wieem & grm)
Fo, = TmE% + nakoy
AT n +n,

Substituting the respective values (A9 W& IT)
2 (—0.54) + 2 (- 0.54)
E; = -

The value is the same as evident from e.m.f diagram under acidic
condition.

A H1eH W e.m.f 3RE T °HF T B
(ii) In basic medium ( 0 JIEeay )

(a) IZ—J»OI' or — 12——>OI'+e + H,O
) *

or §Iz+ 20H™ - OI'+ ¢ + H,O

=-0.54V

or, + 4OH™ — 20T + 2¢” + 2H,0 E°5 (2) =—0.45 (D)
M) L+ 2¢ — 2I" E4(2) =+ 0.54 - ... (ii)

Adding Egs. () and (ii), we get (¥ (i) T (ii) H SIST W),

2L + 40H™ — 20T + 21" + 2H,0, Eg = Ep + E 45 =0.09V

The position value of E; indicates that the reaction would occur

spontaneously from left to r1ght Hence, L, would disproportionate in basic
medium.

Eg T gees O 98 <9 €, ﬁawﬁwmm@rma‘nﬁ st & AreEm W L,
TRt B

Let us see what happens in acidic medium
278 @A € fop orei wregw § ==m BM . "

— HOI
({,2) 1

or L + 2H,0— 2HOI + 2H" + 2¢7, E,(1)=-1.45 )
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Lok
or | 31, + 2¢” = 2I; , E°, (2) =+ 0.54 ...(ii)

Adding Egs. (i) and (ii) (FHt. () 9or (i) HISTST W)
E;_ = E(;) + E(;) =091V
The negative value of E, indicates that the reaction would not occur

spontaneously from left to right. In other words, I, would not
disproportionate in acidic medium.

E° 1 SEUIHS A1 3 g9ian 2, %aﬁﬁwmm%mﬂé’r@ﬁlwmﬁ A
iegH 7 1, 61 e 1€ m

(i1i) In acidic medium, (3T HiemE H)
10 —— T
or I0; + 66 + 6BH® —— I + 3H,0

For this system
E,-2019+ 145 +2 059 +2(069 497y
4+1+2+2

In basic medium (&0 H1s99 ®) :
o, = 2019 +1(0.45) +1 (059 _ ooy
) 4+14+1

z

Now the reduction half-cell reaction in acid and basic media are written as

(3T ITI=EA A5 Tt ATafehan ereefta aon s Wieny & 39 YR o < 9t 21)
I0; + 6e~+ 6H" —— I+ 3H,O E; =0.907V
I0; + 6¢” + 83H,0 — I + 60H" Ep =0.26V

On comparing EZ and E; values, it is evident that I0; has greater

tendency to accept electrons in acid medium as compared to basic medium.
Hence, IO; will act as a better ox1d1s1ng agent in acid media in comparlson

to basic media.

E, M Eg % WM % goH % R, 9 ST faera 2, 75 10; = vt e &
IR AeT § SAfieh T TR0 A Sl &l €, I1aiq 10; STl meaw ey
e J Sem SATRAIHRE B
Q// Consider the following EMF diagram for manganese
TS % E° °WF @ Fe EMF fas § guitar e R

E° (acid med'ium)in volt , [2015]
Mn —2 Mn2* —15L, Mp3+ 299 nvpo,

- 226 2
—=2,Mn03%- 22%%;, MmO,



E°(basic medium) in volt

Mn i>55 Mn (OH), —O> Mn (OH)4 +—o'i(>]

MnO, 2% MnO2- =22 MnO;

(i) Calculate the value of E° for the couple Mn?*/MnO
in acidic medium.
(ii) Explain the following with reason.
o it wror wfga same it
(a) MnO 3~ is less stable in acidic medium than in
basic medium. x

(b) Mn is more easily oxidised to Mn? * in basic
medium than in acidic medium.

(c) Mn?2 *is stable in acidic medium.
@) I MnZ/MnO7; % faQ steitar Wieam § E° &6 A &l IT9FT
S|
- Gi) T = SR wiea sEme i
(a) MnO2~ &I TIEaT S o H ST [ress 3 &6 Tl 21
() Mn awﬁamwaﬁgamﬁ &TlﬁqwﬁwaT@Mn“
- H AR & e 2
(¢) Mn2* oTreltyr Ares| § Tl 2
Ans. (i) E°for Mn?*/MnOj in acidic medium
Tl HiemH § Mn2t & E AF

+ 1.19 -1.51 ~0.95 - 2.26 ~
Mn —> Mn?* —S Mn®* —— MnO, — MnOj
n =1 . =1 ng=2

nmE, + nolly + ng g

n, + ng + ng _
_Ix(=1.51)+ 1 (X —0.95) + 2X (2.26)
- | 1+1+2

E°=

=2.478

(i) (a) MnOj is less stable in acidic medium than in basic medium

MnO;; &g |19 &t ol 3 %9 TRl 2
In acidic medium (3T HIEH ),

2 [MnO2~ ——> MnOj + ¢ ];, E°,=-0.564V
2¢” + MnO2~ —— Mn**0y E°,=+226V
3MnO%~ —> MnOj + MnOy; °, =-0.564 + 2.260

=1.696=1.70V
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In basic medium (& Aeaw #)
MnOj~ + 2H,;0 + 2¢¢ —— MnO, + 40H, E°g 4 =0.060 V
2MnO2~ —— 2MnOj + 2¢, E°g(5=-0.56V
3MnOZ~ + 2H,0 —— 2MnOj + MnO, + 40H" |
Thus, E°g = E°g ;) + E°g (5 =0.60 + (- 0.56)=0.04 V

Higher value of AE°, shows that MnO%~ is more reactive in acidic
mediurm as compare to basic medium, so less stable in acidic medium (
E°, =+ 1.07> E°; =+ 0.036).

AE, =1 31faes A g8 sl 2, i MnO32~ srcity wieam & ety wWem 9§
a1ferss aftra, 2 safee &0 TRl 1 (B, =+ 1.07 > Ep = + 0.036)

This means MnO3~ is less stable in acidic medium than in basic
medium. :
31l MnO2~ &9 wreaw sl gorl # e Jrsad § 8 sl 20

2+

(b) Mn is more easily oxidised to Mn“"~ in basic medium than in acidic

medium.

Mn 3T HIEAH i g1 § &0 AieaH | 21 e 9 Mn? * # sitediga
o W @1 '
In acidic medium (3T HILIH H)
Mn —— Mn?* + 267, E,; =+1.19
In basic medium (& T TrEam V)
Mn + 20H™ —— Mn (OH), + 2¢, E_, =+155

The higher value of E° (is positive) in basic medium clearly indicates
the reaction is more favourable from left to right in basic medium.
Hence, one can say that Mn is more easily oxidised to Mn?2"* in basic
medium rather than in acidic medium.

& Wiegw N E° &1 3ifies A (¥FeTes AF) 9€ g9l €, 7F Mn ety
areAH W gor § E WiemE ¥ wed § Mo?t ® oifaitea €1 S g

(c) In acidic medium (3T<Hg WeTH H) .
Mn?* +2¢7 ——> Mn E°py=—-1.19V
2Mn?* ——» 2Mn®" + 2 E°45=-1.51V

3 Mn2* — 2Mn®* + Mn
EOA - .EOA(I) + EOB(E) = - 1.19 + (—1.51)
=—1.19-151=-2.70V

Here, negative value of E° indicates that the reaction in acidic
medium would not occur from left.to right. This means Mn?* is more
stable to oxidation in acidic medium.

¥
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el TR ST W 9% Sefia s & e sifaiear et W ¥ 9 9 qhe
3R safa wEl Bkt ], erufq Mn2* ancita e & s worh 2
In basic medium (&TOF Hegy |).
Mn?*(OH); — Mn®*(OH); + ¢ Lgny=—0.1
Mn (OH), + 2¢° —25 Mn Ef(y=-1.55
3 Mn (OH), —> Mn (OH), + Mn

Eg = Eg o t Eg (2)

R =(-0.1)+ (—1.55)=—1.65V
The value of E§ of Mn®" in acidic medium is less than in basic mediun
thus Mn®* is more stable in acidic medium.

Mn? & E° &1 A S Qe ¥ &9 "ieqs $1 o ¥ 9 Sl €, ST
Mn? speiia wiems § sifyes womrh 2

(li). Short Answer Type Questions

Q 1. Write a brief note on electrochemical series.
o Tarafes Soft W e feouitat fafa) [2010, 05, 19932

Ans. Electrochemical Series A series in which elements are arrange:
in increasing order of their reduction potential is called electrochemica
series or emf series or electromotive series.

forga Tamater it 7o w5t 97 Ao, SEd 9@l B ST s e (E2)
Sed gU 9 H sHafkyd fwar smar €, faga warafe St ssam 21

FS TN soarS fawe oY frs gl #§ gwtar = 2

’ Table

{
_Half MRE?QH._?_’E ____ E!éqtrode System Standard Potential (E °ﬂ
LAY g 1j LiT /L - | —3.04
KY + e :IC/K - 2.0
Ba?* 4+ 2¢—=Ba 'Ba®*./Ba -2.90
Sr2* 4+ 2¢-—= Sr Sr2* /Sr —2.89
Ca?* + 2¢e +—Ca |Ca?* /Ca |—2.76
Na* + e == Na 'Na* /Na —=2.91
" Mg?t + 2ee=—=Mg Mg?2* /Mg —2.38
A" + 3ee=— Al APrY/A1 —1.67
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Ialf React1on Electrode System +  {Standard Potential (E°)
Un%* + 2¢- = Mn Mn 2+ /Mn ERERS M ;T S

in%* + 2¢~ = Zn Zn?* /Zn —-0.76

Mt 4+ 3¢~ == Cr' |Cr®*/Cr j-0.71 3
fo2* + 26 = Fe  |Fe2*/Fe | —0.44 =
M2t 4+ 260 == Cd |Cd®**/Cd '|-0.40 g ‘
F',}o‘“ + 2¢7 — Co Co?* /Co —-0.28 % |
Ni?* + 2¢° — Ni  |Ni®*/Ni ' |-o0.24 @
n?* + 8¢« = Sn _Sn2+fol_ -0.14 0%
M2t 26 == Pb  |Pb2*/Pb ~0.13 |
RHY + 2= = H, H* /H, | 0.00 @y definition)
Cu?* + 26 = Cu Cu?*/Cu ' + 0.34
AR' + e =— Ag Ag*l/Ag - + 080
Au®t + 8¢ = Au Au’*/Au + 1.42
[, +2e~ = 2F" F,/ F~ _ + 2.85 \

. Strongest oxidising agent Weakest reducing agent

mportance of Electrochemical Series (faga tramaf e Sioft & wgvr)

iloctrochemical series is important in various aspects as given below.
e T Soft & Hew e TR @

(1) Electrochemical series is very important and helps us to understand
electrochemical behaviour of elements.

forgra Tt ot sga Aewgul B aw ' mgaﬁ%ﬁgatmmwaﬁ
T & wErEw 2

(ii)) EMPF of a cell can be calculated from £° values of the electrodes,
e.g. Zn-Cu cell.

foreht Q1 1 e.m.f 7H TS F E° AF ¥ 919 RRa1 ST Gehar 2 .
IEEOT Zn-Cu THA
E:::H = E:athode - -E:node = Ecouz +fc'l.1 - E;n_z +IZI-1

=0.34 —(—0.76)=+ 1.10V

iii) Another important use of electrochemical series is:- to predict the
occurrence of a redox reaction. e.g. Position value of EZ,; shows

reaction is spontaneous, i.e. reaction occurs from-left to right
simultaneously.

wmwmﬁﬁﬁm%ﬁm?@%m@@mm%l
IETEA0T Fordlt VS T GATH Eoy I8 NG A E, for fore sTE @ & W AR
wWa: s e .
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U ﬂﬁTAgﬂﬂﬂ?‘?ﬁﬁTm"W(H2804)ﬁMﬁH2ﬁHﬁﬁqﬁiﬁgﬁ,ﬁﬁm’
M E° U HIFE SEesH seere fava § sifte @ safay & wfrs sra # aftha ==&l

| frer E° |l % ST9ER,
Eozricy =034V By Hy =000 ¥, EoAg“!-Ag THO.EAY
(i) Cu+2H" — Cu®*+ H, :
, ...

(i) 2Ag + 2H" —— 2 Ag™ + H, | '

: ...(11)
‘or Eq. (1)
" G) & fag, “eetl = Ecathode = Eanode = E §H2IH+ B2+ ica

=0—(+ 0.34)=-0.34V

‘or Eq. (ii)
i (i1) =+ f?'l'!., E c’f:«a:ll‘ =E cathode — E anode = E _; Ho/H' - EAg+IAg'"

=0-(+ 0.80)=—0.80V

‘hus, the negative E,.; indicates that the above reaction would not occur.
Ience, Cu and Ag cannot reduce H,SO, to liberate H, gas.

U FHR B, Ut 1 HOTEF A I8 Fhe FW 7, BF CuAg, H,S0, | H, g 7
T ©

Q@ 4. Predict whether the following reaction will occur

spontaneously or not? [2001]
forer sifufipen & o Ta it e sfifear snd & g omafa @ 76
& ? * |

Ni (s) + Cu®?* —— Ni®* + Cu®”
Given E"NimiH =0.25V
and E°, 2. =—0.337V

\7n2s. The given reaction can be written in two half reactions as follows

lnéafﬂ&mﬁmﬁ'aﬁ.#maﬁﬁﬁ@mm%

Ni — Ni?* 4 2¢ ... (oxidation) (ATeRiHTOT)
E. ,=—025V
Cu?* +2¢ —> Cu(s) ...(iQ) (reduction) (3TT=TA)

E_3=+0.337V

)n adding Egs. (i) and (i1)
it @) I (Ji) B SIS &),

Ni(s) + Cu?* —— Ni®** + Cu (s)
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E.y = E,q (cathode) — E..; (anode)
: =0.337 - (-0.25)=0.587V
The positive value obtained for E:ell indicates that reaction would occu
spontaneously from left to right.

E ;) 1 9T W1 I S s ©, 76 sfiifear and @ el spraia 2

@ 5. With the help of standard potential given below explait
why Zn liberates hydrogen from acids, but copper does not

= fOU T " seaRre faua @) werar A sare it fF 5

E°zn2+rzn =—0.76 V
e =+0.30V

Cu® T 100
Ans. Zn liberates H, from acids, but Cu does not liberate H, gas from acid
- because Zn has lesser electrode potential than standard hydroge
electrode potential while Cu has higher. So, Zn liberate H, gas from acid

and Cu does not. : "
Zn 317 ¥ foran ¥k H, 19 a1 @ s&f® Cu ﬂﬁ,aﬁ%ZnsﬁH@E%ﬂam@ﬁﬁé
e SIS fava @ %1 2 Safs Cu FI soeeis favd aH soaee faya 9 a1l
8 3HRTT Zn, H, 9 a1 @ @ik Cu 7= |
Zn +2H" — Zn*" + H, o )]
Cu+2H" — Cu®*+ H, ...(iig
For reaction (i)
fufsran (i) o foa |
E::;l] = E:athode - E:node =0.00 — (_ 0°76)= + 0.76 V
For reaction (i) ‘
afisran (11) & faw
Econ = Eathode = Eanode=0.00 — (+ 0.34) =~ 0.34 V
Positive value of E° indicates that reaction (i) occurs spontaneously froni
left to right that means Zn replaces H, gas from acids.
On the other hand, the negative value of E°indicates that reaction (ii) does

not occur spontaneously from left to right that means Cu does not replace
H, gas from an acid.

Wm%mﬁm%%ﬁmwﬁmﬁmﬁ@%amzm ST
| H, foreenfyd e @ aen SAfaferan (i) & skomeds 919 9 98 TU= 21 2 55 Cu, 21R
A H,, fereenfua =& =ean 21
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R 6. 1Is Mn?2 * stable in aqueous solution?
T Mn?* S e 3 e @2

Given that

E_ . st =— 151V
and EMn/an + =119V

Ans. Suppose Mn2™* ion is not stable in aqueous solution. This means

hat Mn?* jon disproportionate into Mn° and Mn?* ion.

Mn%* —— Mn° + Mn®* (This is not balanced equation)
{Mn 2). (Mn=0) (Mn=+3)

{nvu Mn?* stae wicha foem § @Rt 7@ §, s1giq Mn?* &1 Mn @of Mn?* &

M TR ToT B TET 2
Mn2* ——> Mn® + Mn3* (g Gfieto awgfed =8 21)
(Mn=2) Mn=0y O®™Mn=+ 3)

I'his equatlon shows that some number of Mn?* ions are reduced to Mn
“ind the 1 remalmng number of Mn2* ions are oxidised to Mn®™* ions. Thus
in reaction Mn?* ions act both as oxidising agent as well as reducing.

"w e guidt 2, 56 $5 Mn2* emEa Mn® ¥ oafya €ar @ @R 99 Mn?*

Wi Mn2* & offeRiieed Bl 21 Mn2* ST Sieriieheh del ST9=TEh Sl st Wit

i st 21

Reduction
[ -

. ang)—-+ Mn® + Mn3+
n=-+

1 HA |——— Oxidation —j

Now, since E°q,inoge (%, 2+, 0 =— 1.19 V) is not greater than

1 hode = (EOMn“anz* =+ 1.51 V) the above reaction is not feasible, i.e.

Mn*"* will not disproportionate into Mn® and Mn®* ion. Thus, Mn®* ion

>

in ntable in aqueous solution.
W, By (E°, 240 == 1.19 V) T WH E e (B°y s+ 2+ =+ 1.B1V)

0 sifees 9 2, o1d: Sulea AAfafEar F9e 981 21 Mn2* S Mn° 991 Mn® * smeq &
[MamrariteETer 98 €, 31d: Mn2* 3ma+ seig faeaa & sarh @ :



dVery Short Answer Type Questions

Q}/Whlch of the following metals can liberate H, gas fro
dilute mineral acids?

frafafea 3§ A S-S 9 ag ag sra A Hgﬁvaﬁﬁm‘eﬁ%

Zn, Mg, Cu and Ag. Given that Zn?*/Zn = - 0. 764
Mg */Mg=-2.37V,Cu®’*/ Cu=+0.34V,
Ag*/ Ag=+0.80V ;

Ans. Sinee, Zn and Mg have negative values of their Emd these metal ¢.

liberate H, gas. On the other hand, Cu and Ag cannot liberate H; g
because E:ed values for both, these metals are positive. \

HfF Zn AN Mg F E crqque TROTHF €, 310 A 61 o771 ¥ H, a foeentia
W Cu a1 Ag, H, e freenfuq 7ef s, R0if% $71 E o 1 7 S 21

@ 2. Will Fe (s) be oxidised to Fe?' jons by reacting wi
1.0 M HCI ? Given that EF S pe?+ =0.44 V.

T Fe (5), 1.0 M HCL Y ATARAT Tk Fe? * AEA H SATFIFHd
e §, E° =0.44V

Ans. Since EF g2+ =044V, EF 24,5, =044 V. Now the value of
E’ (= —0.44 V) is a negative quantity, Fe (s)is able to react with H(‘j

Fe/Fe?*

Fe® * /Fe
to liberate H, gas and to get itself oxidised to Fe?* ion. Thus, the followi
reaction is feasible.

4, E_ =+044V, E. =—0.44 V,¥f% E.

HH '5EUII6F!$:
Fe/Fe? * Fe? * /Fe =Bl

Fe? ¥ /Fe

#@: Fe (s), HCl ¥ ifufipar &t H, & fremfaa &an ik Fe?* smH, Fe
SAferdiepd 81 SITam, ofa: ﬁvrl%iﬁgaaﬁmmﬁ%:

Fe (s) + 2HCl — Fe(Cl, + H,

@ 3. Arrange the following metals in the decreasing order |
their reactivity : Al, Zn, Sn and Cu

Al, Zn, Sn and Cu. Given that EA13 +/A1 —-1.60V,

E 2+/ —'074VE 4+/Sn2+’ECu2+/C =+034
ﬁmﬁﬁaau@aﬁﬁm#m%aﬁ@mﬁﬁ{ﬁam
Al, Zn, Sn @ Cu e ®, E° ~1.60V, E, ——0.74 Y

2 o A13*/a1 T
E =+ 4
E5n4 +i8n2% 2 T cu2tiCu 0.3

Zn2*/Zn
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Ans. A metal having lower value of B, is more reactive than the metal
having higher value of E . : -

Ui, TSRt T ST9=T T9E (B ) 9 €, 9 S =g § sAfres wfepa 2, fSaa
3o fava st @

I
i

o -]

5 > ' >
13+IA1>EZn2+IZn ESn4+fSn2+ ECu2+!Cu

-1.86V —-0.74V +0.15V +034V
Decreasing order of reactivity of metal (s1fuferar & o2d % H)
Thus, the reactivity of metals can be arranged as Al >Zn > Sn > Cu.
uTg it TRETA B TH TSR HEyd R ST W ©

Al >Zn > Sn > Cu
So, redox potential

-]

Frae =B, +Eg s2e= G 027D+ (+ 0.136) volt= 0.413 volt

Since, E° of a reaction is positive so given reaction is possible.
Sfr sifufiral 1 £° W gAeT €, ot @ TR sk e 2
@ 4. With the help of the following EMF diagram, find out if
Cu (I) will disproportionate into Cu (II) and Cu (0) or not
frafafad EMF 3IR@ 9 9eEdl § 9@ SIS 6 Cu@), CudD T2
Cu(0) Toramrgariisa Srm = =Et? ' . |

+0.153 +0.521
Cu D) > CU{I)

Cu(o)

0.337V

Ans. Since E°value for the simultaneous change of Cu” into Cu®* and Cu®
is negative (— 1.06 V), so Cu™ will not disproportionate into Cu?* and Cu.

e Cut ®1 Cu?* ok Cu® ¥ & @i aftad™ o (- 1.06 JITe) EIRCI e
waftia @ €, fF Cu*, Cut &t Cu o foamrurdiesa =&t g

Q 5~Standard electrode potential for Cu? * /Cu and Cu* /Cu®
are 1.58 and 0.52 V] respectively. Will Cu™ undergo -
disproportionation? [2011]

Cu?*/ Cut TE Cu* / Cu® F T A soeIe Torvie <1 |F sl
1.58 AT 0.52 V B M Cu* SATHIIE # ¥OT 0 ? |
Ans. Given that (fg@ 2),
@) Cu?* + ¢ — Cu*, E°=1.58V e
@) Cu*+e - Cu® E°=052V y ... (i)
Reverse Eq. (1) and add to Eq. (ii)
T () 1 SYoHT ®IH Hl (i) F WY e K,



E°=—-1.58V

Cu’ - Cu?2?t +.¢,
E°=+0.52V

Cu' + e — Cu®,
2 Cut> Cu?t + Cu®
E..q = E,.q (cathode) — E .4 (anode)
=0.52-1.58=-1.06 V-

Since, E° value for the simultaneous change of Cu* into Cu®* and Cu"’ is
negative (— 1.06 V), so Cu* will not disproportionate into Cu?* and Cu®.

%gFECu 1 T Cu?™ @Cu°ﬁwﬁmﬁz°m(—106 dee 7, s9fae
Cu* =1 Cu?* wd Cu® ¥ srgaaE =&l ghml
@ 6< Predict the possibility of the following reaction.

frfafaa sitafseat &t e9EAT sdaEe

Co (Cobalt)+ Sn (s) —— Co(s) + Sn?™ [2013]
Ans. Given that (f&ar 2)
Ee° =0.277V
0/Co%*
B . =+0.136 V
Co?* +2¢- —— Co (9) E°, 2+ =+0277TV
Sn (s) — Sn?* + 2e” E° . 2. =0.136V

Co?* +8Sn (s) —— Co(s) + Sn?
Redox potential of the reaction (3fufiran =1 TStad 1%!‘%116[ )

=

Ereac = EC 2+/00 T ESn(s) /Sn2*
= &+ 0.277) + (+ 0.136) V = + 0413 (V)

Since E° of the reaction is positive, hence given reaction is possible.

s ifufear o1 E° o1 AM oA €, oFa: <t R sfufieen s 2

¢> Numerical Problem

@ 1. With the help -of-following EMF diagram, calculate the value
of E®p, O%~/Fe2*
ﬁwf‘?frﬁaaEMF s Y "eEEE 9 E° sd-pads ® HE H AOET
HFTQ|
— 0.445

- 2.20 : !
EOA('Volts) F804 ey F83+ _i?l) F32+ Feo

SOI' EoFeOﬁ“!Fe‘2+
_ 220 g, —077 2

FeO2~ — Fe’" —— Fe

3><.2.20 -;— 1x 0.77 _ 7.37 —1.84V

-Eoz



