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Chapter 10
ELECTROCHEMISTRY

The branch of CRemustty wWhich deals Wil e
Convexsion (& 47 ) of ebec/tycal ererdy inle Chemicall
enetdy and cAemical ener gy ints  elechical
enez!,jy' 15 Called £é’ccfra(/fem55fry-

Ke inleyconversion of electial and  Chemical
eneéj/'&s laXe /Jﬂzce )7 Efec/zfotﬂyﬁc éﬁe/ﬁs and
”n gafVamk: or Voltaic Cells.

E&’C{YI'C Curréent - 7Fe fféw .af elec/lons s
Called electoc Current oy electicly

Cona/ucfoy (ij"f e A4 Swhslance j{;;,ycy)? ik
elec/te CU);fenﬁ can fass is Called  Conduclor
e-3 Joen. Copper, Sitvey ele AL melals
ave jaad Conducty of electely . It s diue b
free elections  Present 10 melallic Gaitbce.

£ fec{romb Qna’ﬂcj)bnw:f e Condichon f'L";/ of
electicly dve £ free movement of eleckons

# ough o metal s calld eleckomic (sndichon
St is Simply called medallic Conduchon

Jf? HKis case bels f;/ﬂﬁ&fcy of rnafen;qf Za!«’ar,bé(e |
" Efedn?yfe:- A Substance ,J,{;«,,,,aqj Wheh an
elecic Curvent Can Pass in Solubon form 67" J)

wolten form ™Vl is (alled eleckobile /0.3 L5y
g racl . KBy ppSoy, Naok elc
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’E&cf:’o&'ﬁc Conduchon:- He flow of elec/vr
Cuvrent Hrovff an elecioltyle due lo movement
of Jens and nol due 1o elecHons is  (alled
elecholybe Condychon . Ip Kis case tunsfer o,
malenal lakes place . €-§ lofen we fass fe
EJ?EC/Z/C/fy /frpzzo?ﬁ _{ZJJ&J./ f)"!Ldj;/.' f.é[f}_ . Hen Pb

and cly ave frodured
2bchs Lecktioly

> Pb+ (b
Jomizabon:- He pbthng of a Substance i
Pasihve and negatve Jens s &Zf’a{ fornzation.

€ j ~act -—-j:']a—jé}:—“‘ ~a + b

/587 __}_/ﬁ_g____?

| /ﬂ_{; “ 28y
axida/)bﬂ_:— p&momg of elecFons from a
Substance is alled oxdelion . ge aditin
of oxygen to a Substarce or yemoral of
Kydsogen from 4 Sihsiance /J (atfedax,ﬁ{,/}
/‘? I —> Zv) + 25
Ph s PE s 27
Recluc hon -u,ﬁ’.:}f Gan( ) of elechons
by a Suvbstance 5 (alledd Keclucror
Be vernoval of oxygen or Rddibop of @g‘mq
b a Swhstance s Called  Yeduchon
ed Cu*‘z # R > (w

2HT F 26 ey p

— 0 - e
@LIL Lt

f \|.‘7_|7:\,’\;,]\_7ﬂ ;'Jil\ S W‘j:ij,"} 4
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Oxidahon Number 07 Oxidabon State
7he ﬂ,b,mrmé Mﬂ)ﬁf o7 an alom in a mobecube
0y Jon 45 Cabled oxjdabon rumber oy OXidatin St

It may be basite neganve or Zero- €. Nacl |

Z7; g //*C? elc .
* Rules for assigning§ oxidahon numser
(" OXidedion number of all elemenis 1 free
State s Zeso . -5 /{20, Na Mﬂo) 2,7
(1) We ovidation number of K Yareger is +1 but
in  metal Kydrides < is —/. e 7 it
(/'/'/') Ae orxitathon number of oxy P60 45 —2 . But
in Peroxide AL is — . n Super oxide it s 5
Hle exidebon number of pxygen in OF s +2
(V) Re oxidanon number of Kalogers 45 —/ 1y
binady Compomdls . e g el ;/f" |
tV) In mevbal moleculos HAe Sum ef He oxidadon
nymbers of all elements is Zeyp. e.¢ /7?/;';: 0;:8
v In rons , He Sum of bl exidakon numbexs
‘/;Y 52’4“{ L He Mﬂ?;je on Je /bn-ej[fg;gj 4
(V11) e morve elechonegatve elements  Aave
n.‘.’fnéife oxsatern rymber
(Vi) We  oxia/on pymhes of j)bt;é 74,
Poup 4 and Group WA elements ave

# . +2 and #3 vepechvely/ ity
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EXAMPLE:-1 Calculation of oxidation n
manganese in KMnQ,. ' Hmbert©

50&1’)‘0!"!:— oX/2ahon number (0-N) of K =
oxidhbon pumbey of p, = X
OxIdaslon number of O = —2
" Swm of all oxidatin rumbers = o

+/ + X 7"‘4(-2) =0
I+xX—8 =0
X -] =0
X = 7
S0 oxrdahon number of My In KMnoy = 7.

EXAMPLE:-2 Calculation of oxidation number(O.N.) of sulphur in
en -z
SO~

Sobubion:- 5., of oxygen = —2
o of § =X |
Cﬁa;ge on on =-—2
Sum of"afg ox1daion numbers = —2
[0N of S]+ 4fo-nef 0] = ~2
X +4(-2) = -2

X —8 =~ .
X =8-2 or X=16

. =2
So oxidaton yumber of Slfr jnsg, s

4 .Bafanci»j of £;mj,;mg by Oxidahon
number Mebod
We (an babance an eguaton By oxidation
ymeod ¥ Aelp of Folluing SLAS -
o Write dawr Skelelon eguaten of o vedsx ¥
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160 .
(i ) Jenkfy He elements whrih Change HKery
oxidaton rumber diring yeaihis,
(/l/) Record Ke a,wrz‘dffm number fioie AP
J)/)nba& of ebemenls Whose oxidafion ,:J-wmgafy
fas dani?ea/ :
U [naﬁm{e He C)ﬁm{?e i oxidabon &y &Y edls
Wil Aelp of elechons Janed or bast
(V) Ej:mfe He number of elec4ona T ved o éest
.5)’ MUI%/’&M‘? wi switadle 4 iz s
) Babance sy He vest of equakon by
'm.,y:ecﬁbn mefhoa’ .
EXAMPLE::3 Balance the following equation by uxdation

number method.
#aCrO; + HCI . KCi+ CICiy + Cly + HC

<S’ofub'an: - 4) Wyite a’mn Oxidabon o o,l-'mc)? elom

200) 206 72) #1 - N
KoCiy + ek — > Kl &7, ),

2y IdenhFy He eiemts which cha f,gfe Feir ¢
Mhe  oxidaren number of Ly C/gargf_s From +5 T +
Be 0N of cl thanges From —2 b 260 - S i
and Crcls He o-n of (L 7emauns Same (~:)
We Shotd write el Iwice  en lert et sidh
N Reduchen v

+ B
Wl + chz,_o;,mcﬂ > Keli Ootly + o+ iise

T 1
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3 Two Cy aloms gawed 6 eleclrons and Hu
Cl aloms Uost 2 eleckons.
oy Ve mllitly Hel it 8. Crely with 2 and
dz wilh 3.9 Hrs wa 5% Hase aiams AVE batanced,
1fick Fave beer oxidized. oy Yedced.

HCC Ky O 07+é}/i{g K 200 +3(Ls# H,0
(55 Notw WE batonce Fose cl atoms whef Fave il
been oxir)zed, or vedyced . Heve we bkl Kl

W 2 and offer moleade of Kol i H 8
8 HCE + K 030 46l —352 Kl +2 Gl g # 300y T O
Cé) Balance He vest of €Juator by nspecton meffd.

MILEAE 10 W 7, o babance H-aloms and O-atwms.
BYCL + Ky Cos Oz +6HCL — 2404 7 265 Ch3 #3080 + 7HbO

07 KylraOz# I HCl — 2 2K0L + 205003 + 3682 #7400
s final bablnced eguaton
*~ Balar ung of Fquaton b Zon- Fbochron Metod
j)) Hes mefhod we eliminate (vemove) all He
Unnecessary fons and vedan only e essentral ons.
Ae @enemf yubss of fs mehiod ave given Sebeu
) Wyt o SKelelor egzzg//m (AR Shours only He
achally invbed Species in Feachor
N 5/%% e Efue/ﬁm nls Ao Falf veachons. One ss

ox/daNor and offer s Yeduchon
() Bose aloms , Jons or mbecibes shonbd be wrilten

Rk ackally exist |
(V) Balance eack falf veachon scparately.
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Jo éd@ma@ 0)()/678/) and Xyﬂ/)‘faj&‘) zZZﬁV?J) LIE C'V?add
seudoal and ACAIC Mm&m‘; .‘
J}'mi@!ffy weé an add ON 1onS and $ho aﬁ;a NE
medim- OXygen aloms are Zaaéwcgp/ F778 .é
Viy Mubbiply each Fatf yeachon by 4 Jz//zi@ﬁz%_ 1 2;’ S0
( Fal ot electrons st p:; jﬂ/}:m’ yemam €3ual .

i Ko #io Fabf yeacnos |
((‘Zlf);‘)ﬁgem St dotal rumber oF soms and net chagge

ALh
Should be el on bk the PR

L ‘
/7120 and 4 +/}:wg V//

Sides of

Example 4 {Acidic medium)
Balance the equation for the reaction of HCI with KMnO, where CI” is
oxidized to Cl, and MnO," is reduced to Mn?'. The skeleton equation which
does not contain either H® or H,0, is

CI'+ MnO, — ClI;+Mn~

Solubion:—Sfhl He equabon il hio Fabf 762CH0NS
cl >, (¢ bxdabon)
M/}'&g #’f::" 'Mp+2' ( )/fﬂblf//'ﬂf))
2) Baﬁmabﬁ of oxidaken Faly yealhon.
Mubbply’ Ly.s by 2 and add 2¢ on RM-S

to habance atoms and day/e&’
| s >l # 26 — D)

(3 Babanomg of yeduchon ﬁaif YeALhon
pdd by,0 on RHS and 8H+ 2.0” LHS
Min0y, +84 S My #4Hh0 "
Notd add s€ on LH-S éémgmce He Charges
Mn0), F8Yr 58 ——> Mn" #5450 ———(8)
([f) MU[WFV e9(4) by 8 and 82(3) by 2 1

(
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batance He Cﬁmg&f and Ben add

ol ——>5cly +10€
— P #2
2P0, + W # o ——~>2 Mp 4 840

g |
/0(£+2M{709+/£H——=->5C£2 +2M;2+8/'7’20
It 15 a balanced eguation - |

Example 5 {Basic medium})

Balance the following equation in basic aqueous solution by iop electron
method.

MnO,” (aq) C.0." (aq) + H;0 -  MnOgis) + CO4(g) + OH (aq)

Solirion: -\t He equmbon b hio Rel seachoms.
Cg_’b; ——> (D) (Dxfdaﬁbl))
M;@;i > M0, (Yeduchm)
(2) 511&"})&”«!7?6? of pXidaboy /fqéff Yearton .
Mulhtly Ry by 2 and add 2€ on R¥-S
625; P20, +26 —(A) _
(3) Balancing of yeduchon Faly reackvn - Add  Ho¥ on
RS and 240 on LH-S lo balpnce ¥ and 0 —atoms:
MnDy + 24y 0—> MnO2+ hoH
Now add Bre on. LHS Lo babtance He Chages
MGl 5 L1y +3E —> MOz +40§ ———(B)
(> Mulliply €4.0) by 3 and €348) by 2 and Ken add.

30,0, ———>62rbE  _
2 My + 40 +5E ——>2 P03 +80H

?%2-}- 2 /’\’:';7 511 + 4;/;0 —> 60 +2 V005 +8 o¥

e | QO P /‘/ Z\\
@@L L“}
LUK ‘ '

ww,guldaste
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Electochemieal, Cell  and ballery

An a,bpam&_r whek tonsisls of o eloctrodks Apped

man electoble and Produces et cuyrent

due to Chemical veachon is cabled electochemal el
or Simply a (el e DYy Cell, Daniel cell elc.

Baltery :- An appasahs whiek Consisls of A or more

electric cells comected witf eack offer and Prouces

tloctric Corvent is llod batlery- €3 (ar balfoty and

Ni—Cd baltery ele. There are huw Lypes of cells.

s Electolope cell ) Gaboarie et/

(]) & &c/ra,y?ﬁé Cll:— 4y electochemieal cebl
in WHIK an elechic cuvvent is used 4,
déve o nen —Spontanesus Yeachon /8 (a e
C&szafy/fc cell . €9 Nelson's cell  apa/
Downs cell . |

s Volhaie or Gabranie cell:. |

An elec/tochermicall Cell in LUK a Spontancous
rg’a’ox veachon Pesduces an eblortsiy Cuyvent
5 alled Voltaic oy Gabwmie cell.
ef Danmel cell, Ni—Cdell, gl colls
‘ fiecfiofy-fis 3 pe Process jy ‘

Which o Compund jy Soliten ov in mollen Sy ek

State a’eamme‘r(b'lp&g) by /4-!-975 e&cﬁz/&'

Corvent (s called eleckobysis . 4y exanfle

) : .
2Nuch 4 240 EClbSs o v,
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TRe Pbocess in which & non SfonlaneotlS Yeactsn
tkes Place at #e Cast (expensedof elec/zignl
energy is Cabled electrobusis.

me electrlytic Cell
Consider an elecktlybe cell Shown in fiyure

D.C Sovyee

anode /’};D—’* caklode
N
T(‘—@m

A e
iy e 'é{{—::—
et e Tl
S I :‘:"'.'_,@_T‘.“_".'_ Iz

gn eleckolyte 1s Lken in a Loptwner.

o  elecHades ave dipped in 4l . Ren elechodbs
ave Copnecled fo & divect Current (D-C)
Source . When electic Curvent Fusses , Ken fusibve
jons  move lowards (affode and wagyaﬁl/e /ons
move Lowards anode . Al /e @node #e nepatie
/th' ffve ub. elechons - Rus aﬂﬁ/aﬁbn lakes place
ol anode. At He Cafbedefosiive Jons preK up
electtons . Fus veduchsn takes place al Cathode .
Re  oxidabon and Yeduchm veackons Carry on
Similbfaneously (s J)  When elechic sypbly
s Cul ofr , Ke Yeachons J/c;b. Ae movement
of 1onS die Lo fassage of ebecHrc  Cuvrenl is
Called elgec/Zaéyﬁ‘c Condichor . Fe eleckockenical
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veachns whdh taxe face al eleclyodes by fasyng

elechic cuvrent Hraylh an electnobyle is Cabled

electtolysis- e ﬁ'Z/}ﬂi[; bt biy2erls o 4 Uy
(fused) -

In He eleckobysis of a fused (md%fn/;ﬂtaf Yoalt , He

L he Predicted from equahon. n 6&/@?)/5}&
fép Z&:’C ;?”C’ng Za}zf/)bﬁ He /ﬁWCZI (annol be Peedicted

From eguaﬁ‘m- e veason is hal water Ras abilily to Show

oxidation oY yeduchon - Moreovey Some (b»& Can nol Compele
ng Yedox Yeacfions-
H;Z;;}Zﬁ of Fused Lead CRloride . Pb 4]
Gy elecholusss of fused Hclo , He bead and Chloyine
e Ploduced . The meckanism of veachon 1S Jven bels.
phel, 22zt s ph ol
Re Caons (Pb2) move lowards (nthode and lake 4P

lechons and Show veduchon- TFe aniens (¢€) move
fowam’J anpde anp{ %WE up &VFC/ZOIM and Show

oxidaton -
P12 4 28— Phs, (0l (athude)

20 - > (L2 +2¢ (al arvde)
Electrdysis of aguesus sobuhonof NaNO3
Consider He eleckolysis of agueous Solubon of NanOs

NaNO3 g, Jepi2aten >N 4 Np
Self ronizaton S 4 APy

o+ Hr0 P _

Re Cations (Na > H30) move lwards aa/%g@ .
The Hip (Rvcvonium tor) Shouis easy YeAUchon an Nav
TRus N Jons Yemain i Spbuton:
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H30 3 & ———> ) + A

0
HtH ——> 4 ] (a2 catiak)

The anions ok and Moz move Lowerds anode .
TRe oK lons Show easy oxidaten Kan NOy lons
: 07/ %) >0 + €&
Yoy ————> O #2440
TRus Auring eleckolysis of aguesus sanss | 15 js
Peodiced 2t f‘»’ME} O (& Ploduced at ansde.
The lons e and Moz Yemaim in Splybon - THey
are (alled SPectatsy sons

Elecllysis Processes of industial tnforionce
> Elechtbysis of fused Nact: - Sodhinm 4s extucss
by electrobisis of fused Nack. I s doe 5y Down’s
Cell . I Bis coll ivop Catbode and Jraphite arode
e dipped in molten macl . |

o 2l ) ——>2fe 128

! -ZNat 428 ——22Na (al Catfode)
2t ——> )y +2¢ (at anode)

Sedium defrsits on catlpde and cly’ s /i as .

n hy Peoduct on arode . USaVARR M

iy Electolysis of aguesus Nacl - 77 electilusis

of agueous McL gives Causlic Seda (Maoy). 3 je

done in Nelson cell or Castrey-Kellney ceff - ¥ 47

] (at arode)

&

http://www.guldasta.pk/b.sc




http://www.guldasta.pk/f.sc
168

In #is cell- anode s rade of Titanium and
Cakode is made of Steel or Mercury
2Mall e==—=2/p +2(7
_ 200 — > (L +22 (1t anode)
Now H, 0 Showis easy Yeducky Har sz /ons
2RO + 28— My ¥ 20 (at Catfode)
TRe ovexall yeachon Js
2Nacl +2H,0 ——> Ha + sz +2hz«+20_}; ‘
Hence e&dm&:&; of Aajuecus Na.cl Jives
NROH as main Ploduct and ¥, , cf, o
by Ploducts. '
i we exbrct M and (o by elechvllysis of
Heir fased CKlorides. €-§
$2 -
Mgtz > Mg r20l
,M52+ 28 —> Mf (il Cafinde)
200 ——> (L) + 28 (af anode)
(V) we can extrct Muminim by electobusis
- Of fused mixture of éwxazé"(/)lz Q3-2/20) and
Coyolite , N Ay - THe Peocess is cabled yaff —
Benult psocess-The veachms e Given bet
Al 03 ____}/24[*3_" 3 0-2
W3 138> AL (@t cathode)
C 20%F C (anode)——> (o4 (af anode)
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(W) Electnlysis Peocess 1s used for Clectofleting.
An His Process one metal s Aeppsited on #e
Surface of anoher melal. Generally electopling
of Copper, Sibver, G-ld, Mickel and  Chromim
Can be dene - € In eleciroplating of Copper
ollnoing  Yearhons occdy . ]
. 5, —— (i tag, +2€ (at wrade

e —— Gt (al o)
W) Electolsss is used gy Payisicatim of CofYer
Anode 1S yade of mpuxe Coffey. Fe Cakpde 1S
made of Hin Seet of Pure (offer. Be Sobuton of
CusSty js used as electobyle . Duying elec Fobvsis
CIE ionsBem anode g0 L Solihon and Hen Puye ¢,
defosits on Cotfude .&/ﬁq {m/’avﬁ&r are beft o anpe.

Gt ——> (u+2+2£'" (at anpde)

. a/ﬁv‘*Zé_fw——?' Cuisy (af Cabpee)

) (V’ ') Anodized Alumininm - When  Aluminium
IS Coaled Wil o Hm &L&@Y of oxide 4y
eleckolysis Process, #en it is Gabled ancdized
'afumj/)/ﬂm. Jf _QJOﬁf nol Shew Codbpsior L.Jffj
It is used o absorb dyes

Voblaic or Gabvanic Cell

A el which Poduces electsical enexyy al #e

Cﬁﬁt D;JEW/GQZ Em")ﬁ’}’ 75 02[/&.‘1/ I/gf/g/‘(‘ oY

Lalvanic (el OR An electrochemical cell i
WHICK & SPontancous -2edox Yeackion Ploduces

an eleckic Cuyvent 15 callod Vobbwir o3 Gabir ¢
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: ol ccll . It Consists of hio Falf cells whief
eﬁrﬁ%r/@&’ y Connected, - Half reacton LXesflce .

ineach Falf cell- = Jebbmeley

Zn = S N

B B

(4 Galvre Cell) Glass Nw{ pluss

Qﬂn left Fand Sie cell a 233F~df2: :j;;
is dipped in IV ZnS% Soll . o s
as  arode. Sh Vi Kand Side ’&,;-
Copper Stip is dippet 7 M cquso{ Soluton
St oacts as Cafhode . e Lo Sobutons ave

bricge .

cormected by @ $att i |

- following yeachons lake plare in He cell
’ | (af anode)

Zn —2 Zn;’z #+2e

Cuf e —> U (at cathode)
Because Zn 15 more achve Han &/ So
it lases electsons and Shouis OX)datior . .ﬂe
Czj % ons Aan elecHons and Showw vedichon.
fe ove1all cell veachon & o

+2 £
+2
Zn 5y + Quay)—? Zn + Cu

http://www.guldasta.pk/b.sc
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e eleckons flow From anode o Caffode
jn outer Civewt - Aus dve & fbow of
electans, an elechic Curvent is Produced
Hence We smay Say Hat Voldue cell acts
as &~ Source of E‘_!cc./i)_c Cuyrent . Zs electse
Comvent  Can be used & UokE L5 a buts,
dive a woloy and &b on . Be wltwe cell
Can be rehresenled as follsuis

o /2 z(aa) M| Coag)vy/ e s
fe two farallel (7 ) Ones in. He Centée
jnditate a2 Saft bridge.

Funclion of Sabt Sridge
A Salt éﬂ'ﬂljﬁ’ consiste of 4 JI—JXA/’&{ ﬁ/ﬂ&_{ M‘f
Contaning aguens obohi of Kcl in gel. 9} Js
Sealed al to ends by Jlass wedl. plitgs. It fus
following funchens . |
b It Keeps electtial cantact of h Kalf cebls.
W, i Peevents v ) direct mixmg of ki Solohons
z;aczuse byjirg Zﬂ»j of tuo Solutions He Fabf
are des : |
(iﬁ){ﬂt maintains %&dz;‘mf newtnabily in twp Soluhims.
vy L Paevents any net charge actumulatin'y o
in eilber gobuton because AL alloess EXCEss jos
B diffase fom one Soluton % ober Soludon.
S Aiffusional exchange of ions dees net lake flce,
He nel harge accumbales Jn Sobolons. s Fu
of electons in euler civeuit Sbps- and vedox
yeaction Woubd stop- : ‘
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- &Wrsiéi[)fy of Voblaic Cell:- .
Men we Cornect puw eleckodes of vobbisc
cell 1 a DL Seurce , Hen ibléecam: a
Aeversisle Cell. Now Copper SHyp acts as anede
and Zn Stp acds as alode . Be flow of
eleckions i also in Aevexse divechan . In Kis
oy a -2everse non-—Spenteneous yeachsn
lakes place . /b[’&'w}y vealhons occur in He cob
Cuwy ——> CA°4aE (at wrnte)
2y a6 ——> 7, (at Catfode)
Nel  yeachon s
Cu+ Z— G4z

Now Ho cell is wonking bixe an electolybe
cell because external electic Curvent is

- dwmg a non—S/boannCayJ Yeacon

By Flechode Polenal
When a melal elecltode is dipped int M
Soluton of il sun lons, Hen & folenbal
differvence ks Sel up begieer Hem . It is
Called eleckade Potental . It indicales He
bndency of He sons b et reduchsn .
When a metal elecHode s dippead inds 1M
Solypon of AL pun jons al 298K and 1 abm
Pressure , Hen Polentid Set ub is called -
Standard electede Polental or fm_:a’ara’,
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yeduchon Polenbal - It s yepresented by £°.
Te Stindond electade folental of Hyaregen
 fis been fixed as Zew. We (an explain eleckode
Dolential 12 lerms of an equbbrinm attaned
behieer, melal atoms and ls 1ons - for Eample
a Yod of Zmc 4 dipped 1» Solorton of ZnSay,
Some  aloms of Zn J/ve elec/tons 8 z,, ~od
o prece of Zn - Aus Z7? CEEmiEs
Jons o into Soluton  and ;:j_'_;j_ H“
edecitons accumubate b3 f—:! f
on #e 10d. AL He Same bime ;;g;ﬁzg ,
77 ions  alrady present -~ F ing
0 Soluhior ke Up ElecHoms i i
Flom 2n vod and depasit as neutal aloms.
At e Libvium State , Ke fwo Processes taKe
plue ai Same vate . Rus HKere & 2o
fur/ﬁer Cﬁan;}e Iz Pallemj)aé] dl,fferenCe_
s e;’u; bibyium s yg/b/afepfea/ as

ZniH —— Z” +RE

. gc
Standavd Hydvgen electrode (SHE)

4 Standardd Rydvegen eleckode jis Used as
Standard L>>) Jor He measurement of elecHade
folential . J’é consists of a0 Platnum foil kick

15 Conled (DA ) black plitoum . I s
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(onnecled to e P(.Zzzf»um wive and Pfécea’

n o ﬁf’a&: fuﬁ: /s é?&r.r Lvbe 15 ..ra_r/be»c/gd
 nl 1m. Kl Ja@/ﬁ'(on

Plapimum bive | L;_—‘eyz éup/)é’y
‘S ‘

| scap™d
T :__ft.“‘:* g Hf buﬁéf&f

4 2.
T8 ;e
Plabnumfoil <—~$.§1_-=§ o =i et

(Siandamﬂ H ya/rojm Hlectode )

Five e fas at 4 atm Pressure 15 bubbled mio
IMHCE Spluton- TRe Hy G5 absorbs on Platinwm
foil A eqwlibrium is altamed .bfrb;m f){ﬂ’)ﬁéﬂ
and ls Jons. The ﬁ,péenﬁézf of SHE /S M}b&ﬁé’y
taken as Zero. SHE may acl as catfode oy
Ansde. It Aefends ufon nalure of electroqe
Comected 1l L. SHE acts as anode when

Connected with & melal Raying Kigher value of
veduction fotential. e -§ Cu . ~In#is (ase }y has
Greater tendency to lase elecioons.

Hy ———> 2)742¢ (oxidaten at nyivde)
SHE acts as Calfede 1Frn Commecled, 1% a
metal Raving losey vabue of Yeduction Felentinl

e.9 Zn-In #is Case ydrofen fas prealer

Lendency to §on lectyons L
t oYty 2 —> M2 (Yeduchon al (athore)
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Q) PMeasurement of Fectyode Polontind

We Can rot measure absplute electiode Potontinl
The velahve electode polentinf is measuren

/ jafwwz’c cell is %ﬁédfﬁn a melal
electyode and standerd Hydragen electrade (syr)

We Ao Selutons At Jfﬂzgpz;j{q/ ,,c.f,%" a, /;,g?gg Dirtiton

: P

o sabt bridse Bécause [olerlial of SHE s zero
So  vollmeley 7’5@(/1)’)[? Jves eleconde Potentind of |
melal electode. 7 &)
Flectrode Folential. of Zinc:- A Zn-elbchede

15 AirPed. in M Zn S0y Sobuton- 4 Jabvansc
retl is e’%ﬂgemgm Zine electrocde and Syr.
The two Sobittns (1M Znsoy » 1M HCl ) we SELuntend
by Porous fartiton. w18 fhe Stardoagl (o 05 -

Cathede 1y gus
/r‘j’ g

|
:} ‘: t'!f_:l,(: 5 ;: _, _: '? 7: Too- _‘_—:I‘-‘ ‘_ j:—:—' j -
Y7 Eer I S TR R 57 & e
!M Zﬁ A"H?’,;’_—:ij_-‘-— -

T = N u "__.__-'-;__; - - SHE
LSyl X s

\
|
\

The veading on Vollweler §ives electrode Polential
of Zn -t is 076 Wlis. It means Hal 2n Fas
(77542‘57 Lendency o fie up electrons Han Hal
of Rydrefier by 0% volls . n Hrs ayyangement
7, electode acls as anede and SHE acls
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a8 Catode . '
F»Mwm@ Yeacrhons take Pplace on elec ot

+

Ly —> 4y 2+.?é" (Al Anedle)
oo *

Y rae ——> H, (at lathode)

Electode folentsinl of Coppey - |
electode /ze/m?;f ofoéf/fréiyﬁ/;;;fmwm

A Coffer electode s diped in 101 Luesy bk
Then o Jabvanic copy /SKMmgm 2, elocbode
and SHE al 25 . he Auo solubons are Seferalect
by a forous fardition . [L is Showin 10 7 ure .'
The veading on voldmeler JVEs electuode foteontnl of
(opper- A 1S 034 vobls. I means Hal iyﬂ’z%f?f»
Ras frealer lendency fo Jve 1P electons by 0-3y yubs
 following yeachons dake /%Cf in He (el
Yy 22K +26 (A arede)

(07 26— Gt (W Catiode)

o NS M
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£é€ trochemical, Series

The Uit of elements ayranged in #e ordey
of Hery Standara eleconde Podentsal on He

ﬁyd;/pjfm Scale 15 Cabled electochemical —

SeLes . s JéZJ?J can be tl)’)’ﬂnj&{ o0 He
basis of oxidabon oy yeduchorn Dolenials
e Inlevnaronal Union of Fure and Aplied!
Chemishty (TUPC) fas Zecommended (V556
Ko veduchon mode . By (Xﬂnjfbj He mbn’e, He
magnitide of Dolenball dbes nol Change bul He
Signs are Levessedlly)) . Ao pleckockemical
Setyes 'arﬂmim’ on He basis of Standard
yeditchon Potertals is fiven delow.

Element Electrode Reaction Standard Reduction Potential

Li Li"+e” Li ~3.045
K K+s® —— ——» K -2.925
Ca Cal+2e— - — —» Ca - 2.87
Na Na''+e" ———+ Na -2.714
Mg Mg*?+2e"— > Mg -237
Al ALY+ 3e" T Al - 1.66,
Zn Zn*l 4+ 20" T ——* Zn ~0.76
Fe Fe'l+ 2 — —+ Fe _0.44
Pb Pb' + ze” ———— Pb - 0.126
H 2H '+ 28" ———— H. 0.000
Cu Cu'?+2e” ———= Cu +0.34
" 2+ 2e" > 21 +0.535
Ag Ag'+e —-—-—+ Ag +0.7994
Hg Hg'* + 2¢” +———+ Hg +0.885
Br, Br,+ 2e- ———— 2Bt _ +1.08
Cl; Clh+2e” -~ — = 201 +1.36
Au Au'’+ 3eT ———— Au +1.50
F2 Fo+ 280 —m— e 2F . + 2.67

http://www.guldasta.pk/b.sc




http//www.guldasta.pk/fsc

| 178 |
In Mis Seves Litfum s al Ko dp and Flwone
< al He bollorr . APC e&mwlfr above SHE
fave neﬁzzﬁ/c yeduchon Potenbial  and, elements
be&w SHE Fave Pasihve yeduchon Folenpals
J/Jpﬂzaﬁzm of Etectyo chemieal Sevjes .
oy Feasibitily («Spwfﬂﬂflfy) of a 7edox Reachon
By electochemial Seties We Can Check e
Feasibilily oy Spontareily iy »7) of v veahx veachon.
Jf Sum of E° valves of fwo A’af’[ cell Yea(hins
iS Positve , Hen veackon wibl be feasible
e'j Zy — > Zn+z'+o?g s EC:: +0-74 Vo:p)fr-
(F pos—> Q. , E = +o034blss
Be ovevall Yeacton IS
Zn o+ ¢ —-——aZrﬁLCu L E = 1o bells
Be E° of [0l yeachn is Dosidve . So 4L 45
enetetially feasible . ~Sf Sum of £ valiis of
fwo fdf Cfgf yeachons 1§ hef_ﬁaﬁ'ye  HEn Yeackin
Wit naf be fﬂa&éék
ey o > G 28 £ e 3500
Zht 128 > Znisy, E= ~o 7 wilhs
Cv + Z;%Lz_-——a Czm s £ = =0 Vells
- As £ of Tl veackon is  megatve , So i s
Y ot feasible . | .
(i) Vollage oy EBctromobve force (emsy of cebls
Ae force Wil WHER elecons move jn exdoinad
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Cirawl 7S Called Vollage or emf o & cell
At indicales He lendency of a cell veachn
to  laKe /bﬂ:ce St /J Calentated as folfouis

Z)’J (S — Z f—if 2 E{)x/ = +0-74 Volls
Ci* v ae

> CU(J') 3 7&{ = -}-0-34’ Vﬁfl{f
fie DVem[E Yeacban /8 |
Zn * CU —-—-—)02)7 * CU ei[ éz; red

¢ ox)
= 0-7 + 0-34
= 1710 Volts

i) ﬁlﬂ(_/)bn of metals wilf diluls acids
A metad Wil veact wil Lbvte & acid and dispbhe
#e w if <o fas vety b veduchm Polenial oy
74 )S  above He Ay}/ﬁ/)fsz) » elecHochernical S&Lies

e-9 M3+ 208 —— Mgl + by
LN + Hp80y —> Znsoy +H2
e mmelals wilf Kjgf veducha Polental {bebses SHE )
do not 550’%&(9&)@#‘2 [lom acids
8 Mg, AusCo, FEs Mg ele
()-V) D}Jpﬁiwmené of oné mefaﬁ by maﬁer:—‘
A wetal wll displace aroher metal Feom ils
Salt Solvton Af AZ 1S above He Second medal in
elechochemal Setres. e-9 fe Can displace Cu
fom Cusoy but Zpn Can ol a&rp[ece Mg fom
Aqueols <Solupon of M;Jog,
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Fe + (uS0y (ag) ——> Fesly +
Zn + Mj&&g (4% ——-——-—? No Yeacfiy
(V) Chemical yeachvily of melals
/‘ofﬂcﬁm‘sf of meldd a/ty?t’na{s Ypon ads lendency o
_(aje elecksen 1 f[;rm fosidie sop - MHus melabls wh
Jma[éﬁer 7&?@0{@9 ﬂsfenﬁbg Aave jrcaz‘m«‘ éemfency
lo lose electson - So Hey are more Yeachve .
e-j AUals metals (17, N, K K4 ave ﬁjflymcﬁm
Ae melals wi )fr(‘ﬁﬁ (Pesipve) veduchom folenpal
are less veachve becayge Koy fave Otdle tendency
b lose elecksons . € j Ca/mye me.[éﬁs‘(;i"f'.i@éé)
Iike »4(?, Au and Cu are He least yeachve
(VD) oxidizing or Reducing agents :-
If an element fas G ( n%ﬂﬁlfe) yeduthon folentald
Hen AL fas Jreatty lendency 2 lase eleckon .
Rus 2L Wl act as yedutng acymz? fle s )
:e-<f Lr s He J&m&?&.{ﬁ Yeduomng agent
g;m;fm?y an element wilh ﬁo/f/? (Positive) veducha,
Pat’fnfhf fas [j’mzz’ey lendenty 2o Fam elecHons .
Hus 42 il act as axfa’/jz/‘nr:? agent. €8 D e
Mec/iacﬂem/‘raf Seves , Fluorine is # SHongest
;0)@1’/2/?147 Qg&a[f, !
Wiy As Cathude oy Anode:- A element wity Gu vabise

of . veduchon Polenbal acls as anode and #al eV
Kigh veduchan Potenbal acts as a Calfode.

ﬁj I Dansel Cell, Zn 1s anode and (i /s (atbedp

i
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Modern Ballevies and fuel ells
Those cells which can not be rechaged are cabled
Primary Cells. e.§. dey cell, alkadie ballery, Sibver
patlery , merary batlery - Thase cells whik can be

called Secondary Cells oy Storage cells.
72’5-(; ﬂ%p’ agmﬂ&&m M—Cd Zfzz’/e/y and fuel cells elc .

- Lead Accumibelor (Rechargeadle)

It is commanty used as a Car battery. It 1s Stndary
oY 1530)’%76 cell . I ConSists of Six cells .k CE/Z
Papvides 2 volls. The Six cells a /gdgz,ég?; /j,( ;{57;.

0 anodes axe wade of Lead [Jrias(4tz) packed v
;/?C;:mjy Lead . e Caffodes are made of lead Grids
Packed witf Dodered lead oxide, /3'502- ey we
Aipped in 30 K>S0y Soluthor Mf;ﬁ i ;:;4.5 2\4

Fibve glass skeets e /%a@féeédfm He JrAS

Psevent Shortmg-

—

B8 ) nodes are lead
|- gris fitled
Wit &Pmﬂy f&gm’

Catfodes are
bead 97ids fitled

wj%}%ﬁd’f?’/%ﬁz ‘

cay-Ry
; &
RO

Lead ,4\'(;:umuzctz‘ or

!
-

v
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Discharging :- At e anode He Zem/ alom
loses oo electons and form /JA "2 4

e Pb 2 ons Comémne il Jo; 6nS z% form
PbSO, . fe ,0.«5&94 deposils(Lref) on apade

Ph s SO[,

> Pb S0y + 28 (/)& ;;,wt@) |
e eloctons Prom angde o b exlernal Civcwit
as electtic Corrent . s electe cuorrent Js
used for stavbing e engme and for f/ﬁ/ff//?ﬁ

\5)‘5&”’ of Car- A He Catiode  He Pb0s, 6&74 1ons
// /onS  andl EZJEC/ZW)J .wa ﬁffwn ﬁ Yea

DbOs + 4" + S0y #.26—> PhSO,+240 (AL Gafbode)
LiKe anode , #e /éd’ﬂ;' is alse Jlocuced

on Catfede . Becawse PbSOy is insolible
n 30,7 S0y . So AL detasils on bok He |
electtodes . pifen bolf He elecHodks are Coveved
Wik PLSoy , Hen Cell Can ot Produce  Current .
Recﬂarghﬂ - Sh e C/ﬁ’arjmj of He cell
- We Connect (L27 ) fe @anode and CaMfodk of
He extlernal C‘/'nfw't 1o He anode and
Cathode of He cell. So He cwrrent flows
i Aeverse divechon ancl yecharging of
He Cell lakes /b&ce. ﬁ/@wfnj Yen chons
take place during He vechuging of e batlery
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il e T‘/ - T ',.‘_,"‘; o . : el P y » Pl ST T e EENNEE AN
R e ht’t’p?/wm‘«"fglfghsta.’i‘;k/f{sc TR
3 i -

e ;T
A At He cafhede G figns e AL T

)-;5’{:5«}{,‘1; - B —2
R (MH"‘))L pAoSOZ/ +2e — 7 P[) 'f'SOZ,; (YEdUCﬁb)‘))

I I pescloron =7

T Phe e Joi Yest oYy

_J: i & At ﬁﬁ Mﬂdﬁ oved o7 Boail

Lo M + 2
Do, PbSOyt2hR0 5 Pho, K + S0, +2€ (oxidatin)
iU l\-rtél’

%

During #e process of Aischayging #e concerlrahon
Df Hasly Aecreases - So L1s a’m&fyd&:rmm&

Fom 128 g 67;73 . /-/Sﬁ&f .Dz)nbg e Pbocess
of vecharging He concentyattn of acid agon

intyeases . hus s Aensily Increases do jnitinl
value of 128§ (m> At Ke Same hme He
vollage of cell which was dwpped duving He
 discharging > velumns 2o avourd 2 volls.
JZ/(EPIM 3111‘[87)’;_..‘}% is a dry alkabire
cell i» which  Zn and Mn0p (manjanese drowige )
aye veacants . A Zinc yorl acls as arode
and Mn0y acls as Catbode . e efecfra@//e
Contarns Kol - Il 15 Hhe veasor Hal batlesy
i alialine . Ae ba[/ery i enclosed 1 a Steel,
Conlainey - s ballery delivers move Cuvrens and
Kas A%rzjfr ZJ}"’G Han a Commen 0’7")/ éeﬁ(&fﬂéﬂ
He ypz%‘jp of s bathyy 5 ISV
Faf&ufﬂ‘f meﬁbf)«-f fake /bfaaz i /ic 5ﬂf/€7/"’-
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Z)’? + 204 __'__92)9[0/7’)2_ +2e /af Anede

AMnO; + Hy0 +2E—> Mﬂzaj +20H (a2 (affsde)

: oy 7=l
Sitver Onide Bal ((’:'y orex S J@E’? ;A
It is a é’)”’}’ ((.'i“;7 ) and expensiir baltery .
Jf: /5 //J&i n EZ‘c/)’om'c !JH[CXEJ N Efea’?’o»/c
&fwﬂafom. and ﬁJJ(’D — ExpoSkire Cameras .
S s Shwwr bebwo . (ap pvey anode

i

Zinc 4 rade

m}z‘d Cap ‘5@5‘%’45«”’ 0 ottt

e Cafode is made of Sitvey Oxide , AJ,0 and

anede 15 smade of Zirc mell - e wltage of

Kis ballety is aéamf(z;)j; ISV - Heve Naoy

oy. Koy s Used as m: ef;ec/Zagyfe. /5(%:.»'4/0

veachons occuy in Ke ballesy.

Zn ) + 20/ gy ———> In(oH) F26 (af arade)
A3,0 + HoO o 28 —> 249 2208 (AL Calfoct)
he overall rveackon is B

Zn 15y + ApOusy 20151+ 24 (s)
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Nickel, Cadmium Cell (Rcda»;?w@

W s a J/ionj cebl widely Used in NiChp
oy NICKEE Cadmiwn batlery . fe anode it made
of  Cadlmivm . H Sous oxidaton m He abkibne
electsolyle . HAe (abode is ymade c"f NIO; -
\.91 ¢ S yeduc bon

cd + 20 > Cod (0#), + 2¢ (2l Anac/e)
NiOz + 2,0 +28 —> Ni(oH), 120k (4L GHede)
Re ovetall veachon IS
CA + NIOs + 2,0 ——> Cd(0H)p * PNy (oK),

e+ Nr— cell is used in Yecﬂargenbge
elee fanse Calenlatoxs | cﬂed&‘cﬂé Muz‘[‘er& and

Pouer tools . I is move expensive S Han
Ke Cead Jfarage baltedy

* Fueb, Cebls (Recharfienste)

A fuel  cell s a bpe of bl ip Hhich
¢ hemical eneddy i Convetled mnd “ebectiical
enetgy - In K cell fuel Jases (OM”G"/)

Such as Kydrafen and oxygen veact U fooduce
electtreal (lfn&égy, fe elecHodes are’ made
of /’mﬁ} Cavbon - Aey are /fpf&w@//j tubes
of Powus Carbors fFrlled by Phatnun . I
Platnwr acls as Catalyst . Re Koy is used
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cess M
& ’_JTZ- f £XCCSS 02
H,) ; Yl eI
;’;f—_l i i :';—:’ = — 02 ”

( Hdregen —Oxyien fuel cetl)
as an electwbole . Re Kudrgen Shewss oxidativy
and  oxyger Showis ek
[P+ 208 —>240 #2€ 2 (af arade)

Op +H0 +4E—>hofj ~ (al (atfade)
Ae ovemll veachon is :
2My + Oy ——— > A0

When Supply of fuel fases shps, He Korking
of cebt Jtca/&_f. He fueZ cell LoyKs al a
(,Lem/bt:mz@rc Sp Hal Producec] toater foyms
Vapours - Tis fuel cell is lsed in Space veicles
Re woaler Vapouss Condensers and Ligul
Water s used by an astroraut (s )

A number of cells @ coppected logeHer
12 jenemzte many Klowntls of fhisey

http://www.guldasta.pk/b.sc




http.//www.gulglggta.pk/f.sc
EXERCISE

Q.1 Multiple choice yuestions. For each question there are four possible
answers a, b, c and d. Choose the one you consider correct.
{i) The cathodic reaction in the electrolysis of dil H;S0, with Pt electrodes

is

(a} Reduction (b} Oxidation

(c) Both oxidation and reduction {(d) Neither oxidation or
reduction

{ii) Which of the following statements is correct about galvanic celi?
(a) Anodeis negatively charged (b) Reduction occurs at anode
{c) Cathode is positively charge (d) Reduction occurs at cathode
{iiiy Stronger the oxidizing agent, greater is the:

(a) oxidation potential (b} reduction potential
{c) redox potential (d) E.M.F of cell
{iv) if the salt bridge is not used hetween two half cells, then the voltage.
{a) Decrease rapidly (b) Decrease slowly
{c) Does notchange {d) Drops to zero

{v) If astrip of Cu metal is placed in a solution of FeS0O,
(a) Cu wiil be precipitated out (Py Fe is precipitated out
{c) Cuand Fe both dissolve (d} No reaction take place

Answer: (i) a {i) d (i b {iv) d {vib
Q.2 Fill in the biank. ‘
{i) The oxidation number of O-atom is in OF; and is tn
. H20.. :
{ii) Conductivity of metallic conductors is due to the flow of while

that of electrolytes is due to flow of \
(iii} Reaction taking place at the is termed as oxidation and at the
is called as reduction.

{iv) is set up when a metal is dipped in its own ions,

(v} Cu metal on the Cu-cathode when electrolysis is performed for
CuS0, solution with Cu-cathodes,

{vi) The reduction potential of Zn is volts and its oxidation

potential
is volts,

{vii} In a fuel cell, react together in the presence of

Answer: (i) +2, -1 (ii} electrons, ions {iii) anode, cathode

(iv) electrode potential {v) deposits (vi)-0.76, +0.76 {vii} H, & O,, KOH

Q.3 Mark the following statements true or false.

(i} Inelectrolytic conduction, electrons flow through the glectrolyte.

(i) Inthe process of electrolysis, the electrons in the external circuit flow
from cathode to anode.

(i} Sugar is a non-electrolyte in solid form and when dizsolved in water
will allow the passage of an electric current.

(ivi A.metal will only allow the passage of an electric current when it is in
cold state.
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(vi  The electrolytic products of aqueous copper (If} chloride solution are
copper and chlorine.
{(vi) Zinc carrdisplace iron form its solution.
{vii} S.H.E. acts as cathode when connected with Cu-electrode.
(viii} A voltaic cell produces electrical energy at the expense of chemical energy.
{(ix) Lead storage battery is not a reversible cell.
{x) Crchanges its oxidation number when K;Cr;0; is reacted with HCI,
Answer: (i) faise (ii) false (iii) false [(iv)false (v)true ({vi)true
{vii) false (viii) true (ix) false (x}true
Q.4 (a) Explain the term oxidation number with examples.
(b) Describe the rules used for the calculation of oxidation number of an
element in molecules and ions giving examples.
{c) Calculate the oxidation number of chromium in the following
compounds.
(I)CrCly (i) Cra(S03); {iii)K.CrO,s {iv) K.Cr,0;
(V)Cr0;  {(vi)Cr,05  (vii)Cr,0;7 -
~ {d) Calcuiate the oxidation numbers of the elements underlined in the
following compounds.
{i) Ca(ClO;); {ii) Na;CO; (iii) Na;PO. (vi) HNO,
(v) Cry(S0.})s (vi) HPO;  (vii) K:MnO,
Ans. {a) See Page No. , (b} See Page No.

©)— @ Cels
o~ of Cﬁmmwm =X
o-N of Chlerine = —1

(o/vo,f Cy]+3[onofcl] =0
x ¥ 3(-D =0 .
X -3 =o0 L—_i3

(i) 0N of Cy =% Cé(&%\’j
o-N of S =té
o-N of O =%

2[o-Nof &) 4 3[0-Nof S |+ 3x4[o-~af0]:o

AX + 3(&) pi2(-2)=o
2X +)g-2y —o or 2x ={¢ Dyti 3

Py KyCr04 .
( Y ONof K =1, onefcrex
o-Nof O =2 .
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2[0'N°FKJ+ O-Nefly +4{oN of O0]=o
200) 42 t4(-2)=0 oy 24x-8 =0
. X—6 =0 oy [X=4]
vy K (%03
onof K=1 , ONOf Cr=2x
ON of 0 =-2
2{o-Nof Kl+2[aNofCr)+7[o-Nef 0] = o
2{N+2xX+7(-2)= ¢
24+ 2x -}y =0 oy 2x—12 =o

v
() C')/Oj 0N Df’c),:x .‘.ﬂ\.‘f"
0N of 0 = -2 :
x+3[o-Nof0]=o
X+ 3(-2) =6 oy A—-4=0» DVEQ

(V’) C)’ZOj
L ON of Cr = x
(s
/z_;! o O-N of O = -2
;&16 +1 2{0-N of Cr) +3]o-r of 0] =06

W FL 2 v 3[2] =0 S
1}5 oY QA —4 =o oY X =4 mf@
— -2 .
(V”) C'}:QO? . 0-N 07( Cy = X
O-N of O = -2
2[0-Nef &) t7(on0f0) = =2
20 y7(-2) = -2

2xX ~lf = —2
oy X =2
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("('}\“._ o

dy (1 &(Q05)21?aco(- Tl 2
ONof (U=x. b ~of Ca=p
o~ of O =-2

O-N of Ca+2[cHof cbj+ 2X3[0Nf0)= ¢
F2 42X 442 = o
2422 — 5 2x =l oy;‘{ :

(ii) Nafj POZ/
O-NE}N»:) L oN af Pox
o-N of O=-2 '
3[o-r of Na]+[on of P] +fonop 0)= 0
3N+ X +4f-2y =0
3+4X—8% =0 oY x-c
O (S0y)
ONof Cy=+3, 0N of S=.»
0-N of 0 = -2
2[o-r/of O] 3 3[0m of ST4 3xbforvof 0] -
203) 4 3x 412(-2) == o
6 +3x 24 =0 o7 3 —i8 =
3x =18 ev| x ,fg
vy Kz Mn0y
ON of K=), O of Mp=2x
ONof O =—2
2[0Noﬂ<j+[o No{Mn&é/[o nel 0= e
2{1)+ x +4(-2) =0 or 2.-,-1 § =
oY X—6 =o oy x4

=5 ooy X =85

i
i
D

Fy
s,
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(V) NeyCO3 O-N of Na =+)
ONofc=x, oNofp=-2
2[0-N of Na)s+ (O-NOF C)+3[oNofO]=0
2[174+x 3$3(-2) =0 07 2414 =0
| oY X-4 =0 oy =
e

ONOfH=1, oNof N=x
oO-Nofo=-2 .

(oNof W Ho-Nef N)+3(6-Nof0]) =o
I +X +3(-2) =0 py I+x-4 =0
_o’f X—§ =o ar{x =5/
V1) ppos
ONof H=+ , ONof P=x
o-N Df‘ 0 =—2 ‘
(o-Nof H)+(o-Nof P) +3~Nof0)=0
l+x+43(-2)=0 oy j1y_g—,
OY X—§ = ¢ o @

N
Q.5 Describe the general rules for balancing a redox equation by
oxidation numher method.

Ans. {a) See page No. 159, Mo

(b} Balance the following equations by oxidation number method
i Cu +HNO, — . Cu(N03)2_+ NQO; + HO
i Zn + HNO, —_— Zn(NOs); + NO + H;0
iii.  Brz + NaOH —_— NaBr + NaBrQ; + H;0
iv MnQ; + HCI - MnCl,+ H,O + Cly
v FaS0 + K;Cr:Or + H;$04 — —»Fey(SO) + Cry(SO4)s +K2504+H:0
vi HNO, + HI - NO + H,O + {;
vii  Cu+H,SO, —— CuSQ4 + SOz + H;0
viii  Hi +H,50, —_— l, + SO; + H0

ix  NaCl + H;SO, +MnO; _____, Na;SO,+ MnS0, +H0+C1;
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.. i

;I) Cu + HNDs -—9@0\’03)%-/\@; + 5,0

Weérte oxm’aém number of each e[emené
o H¥5-23) +2 $5—8 Hy-4 12

G + hpioy — Cu (N3, + No + Ho
Idenhfy te eloments phik Change ox;a’afﬁm riimbey
and wenton He Cianje bY an Arrew
J '—26 D)ﬁﬂlﬂm,»(r -}Z/

CU n HN% —> CU(Nﬁj) F NG+ 10

FE (veduchn)

CU bst aeleckons and /\/ Janed 1- electton
7o babance /6 bass and gain of e[amn) we
wmilhply Cu i one ard KW F 2

Cu + 2ymo3 —> CU(M03), + NOT HO
Balince #e vest of eguatm by inspechon

_ Cu+ NG —> Cu(VQ3), +2MN02 + 2 K0

) Zn + HNO3 ——> Zn (M03), + NO + Hho
Wyite oxitdhhon mumber of each eloment

o 414623 F2 a5 -2 42 2 1 -
B4 WRG > By Nzl + Ot 0

fa/mﬁf Y HKe eéme»::z_‘f w/?/d? Cﬂm@e Herr O‘X/dfz/iaw rimber

-—2&
/f‘ s [QX;da;FM) v 42 +2

Z» + HNO3 ———> z,wq;) ¥ ;\ﬁzo F Hho
F3E (yedud) |

Zn  last 2 elecions and - N (c/vaa‘nea( 3 elecsons

Ty babance Ko lass and 527 of elecHern o mu/ifﬁ/;y
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Tn by 3 and HWNO3 by 2.

37n+ 2 WNQ3——73Zn(NG) + NO +§0

Belance Hr yest of Sjwon by mspechon

3 Zn + hxa pNog =7 3 (NG), FANO+GHO

32Zn +8 HNO3 —> B-Zn(N&_;)z FAND F 450 |
W) BX+ NaOH —2 NaBY +NaBr0; + Ko

Write oxidahor number of each element

. SRy =) A2 A,
Br + Naok -——-}/\/aﬁ)’-/-'Nab')’D_a + Hy0

Jdentty se eloments whch CKanGe Herr oxichsv,
79mbey and mention e (fanQe With an Ay yug,

-

‘Z . .".__53 (ok’/daﬁon)fl' e

872 + /Naok > Rugy + NaBY0y + Hp0
4 1e (veduchw) j

Becavse Bry mvelves oxichrisn and J{aﬁ’/oé'aﬂ, So

We write o mgfc’a/éj of 87

Br + 87 + Naoy —= 1By + Nabrly + Ho

To dalince Ko lass and Jon of elecltorns we
uliply By w5
Br,+ 587+ Nasl —> NaBr F B o #o
Baboree Ko vest of e’ez/aﬁm by inskechon
8 BY, +12Naol — )0 NaBr + 2 MaBrO; +é4o
oy 35})’} ENapl —> S'Naﬁr-f—NaBr% + JHo
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V) Mo0s + yel —> Moty + B0+ Cly

W’Ut’c oxydation number of e€ach element

+4 =2(2) 47—/ 2 - 2 e
MnOyz + Hcl — Mrch + 40 + b

j{/{’ni:ff Y e elements JRich (ﬁﬂﬂ(jf Bery pyidaton
numeey and mwenhon He hange 1wt axsams.
o F2E Oreducknyd

1y + =) +2 ¥
P10y + Bl —— p1cls 5 9,0 +

2 g (oxidetory ]
7o balance loss and Jen of elec fons e
mulbply pcl by 2 and Mh02 by 1
PMinOs + 2HCE —> Mncl, LH,0 + )
Now babince He Yemaming atms by 1ngbechor
POy + 2x2 Bl —>Mnll + 2,0 + cls

67 Mnb, + el —> M + 24,0 +C4

V) feS0, +K.
W feso, z£§9+&5%”—>ﬁ°z(604)3+f>;(£%H«:z.sa; #4450

Whrte dswn oxicdabon number of €ach element

20+1) -2
o2 46 402)  201) 26) 762 A1)+64(2)  2(+3) 2023 1) e

Fe SQ. + K, Cr, O,+H,SO, —Fe, (SO,), + Cr, (80, +K,S0, + H.O

Jdenﬁfy Ke elements whrch Cﬁdn(ye iiery  O¥/daton
number and menpon He O?aye W arroe .
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—1e"  (exidalan)
+‘Izi +6 13 73
fe SO, + Ky (0 H80, Fep(S08)s+ G (04 #4550 + 4o
| +3€ ([ yeduchon) J
Fe lost 1 ebeckon and Cy 3::/‘»&{ 3 elecfons
T babuce e loss and @fvb of electoons Le mulliply
e wh 3 and Ly ¥ 1
3 Feso, + ’*’15107 ) ——asfe_,__(m%yt Gy 3),# Ksorto
Balance #e vest Species by genesal inspechon
mefod tyKout a’/kﬁ/réinj mz///},‘éﬁ‘er as Coefhcient
2% 3[65%7* KOy o 750, -—?3@@; L HCrco, )4, (2 ¥
(3X 6‘2604,7‘}6_(19*7‘51% ’?3%(50;,‘-)3{- C{ﬁ?,%ﬁ\i.f%?"?,gg
VD YNO3 + HI —> No+ K0+ 1,
Wiite  oxsdation number of eackh element

/ o ! py —2 '}’/ —2 P—
D 07— 156, Bo + 4
Jd’ﬁnl&f)’ He e/%mcntr LHER Cﬁﬂnﬁe Rery O i’/%/bn

numbey and nie_nﬁa

-, +2 o
/-//t/{?j 7"%/]/#-———) ~NO F A0+ L,

1 P

L 7 ~JE( ax/daﬁan)J

N 34’?764 3 elechoms and Jodine bast 1 ebeckss
So e mu@,‘b/y HI ¥ 3 éna’ oy Ll
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HUNO3+ 3HT ——> NO + #0 '/']:2
Balance #e vest of Eﬁl/aﬁaﬁ by m;be&o» melod
sobout a’/k/l/éé/hg mz./ﬁ/}/béi‘.’r as coefficient
IUNO3 + bHT —> 2NO+4H50 +31,

It is a balanced ejuaion.
Cu + HS0y —> Lu S0y +56,+ 4o
Wiaite ovidator pumber o[ eacd eloment

o 4tbwy F246 3 9, H -3
Cu+ H30, —> Cuso, + S0y + B

jden/ﬁf)f He C&mﬁnﬁ JJX/CK dﬁnje 7}2"6/)»' a,r,z;{g;}g;;
numbey and mention e M’ar{fe WE arretd.
\[" —28~ (ox;daﬁan) J:; y
e + //1-504 —> CUJ&; + SOp+ B0
T 4  (reduchon) 1

(u bost 1 eleckons and S Janed 2 —electtons
Lloss and 3-01‘/’) of elecBons /s Same - So tle balonce

Ko eQuabon by general inspechon meHd -
Cu + 2480y ——> (usSoy + 02 + 240
Wi yr + 180, —> 1o + 801 + 0

Woile oxidahor nz/méey of eack element

H —~ w2 -2 At -2
Vs 450, —> I + 500+ 0

ﬂa’mﬁf?’ 7% L’(@'mmif Ui/d C/ﬁané?e Ko gx/‘gé!,é}”
rumbey ard  mendon Ke Change wif aymo.

(V1)
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5"“' o e (o vida bw%

n’[ b Hs .50(,

+
4 ey + 0.31/2 + }/‘20
126 (XF_@_‘(_’!’Q{)_)_T
Jo /Jzzf;fma’ Ko boss and Gom of Elechons, we millpby
Y1 wilf 2 and #r80 w7
2HI # #: 80 2 /7"&72+/ﬁ
! albarce e yest ¢f FZM&/? by nspecthn e o

2B+ S0, > o+ Sty # 2450
(X2 NaLE 3 1yS0,+Mn 0,2 NLSE, 3P0, 7 150+
WEItE pxidaton number of Fﬂ&i element
oy M-Il H-2(2) FICV+E-2(y) 4246-2%) +//2>
NALEF Hp50; 4 Pinly —> Nay SO )+t 40 7 ng
Qa’enﬁ}f y e elemenls whch Chane Hery oxiahiion
by and omertin e [/’mw Lty aryeL
f 28(?’&/z/f5m o
m’zdﬂ b K50, + 4»&2 —> Na, 0 Wnsor 2450 + b,

r ’ 5
B G . R—

7o balince #e (oss anid Jan of eff?C/Zom) Ue
rulbply Nacl 1B 2 and MpOy e 1

2 NRllt HySOy+ Wiy —> VB SO, 4 P50, 0+l

Bg[gncc He est 73 fj?zfaﬁwév /»J/ecéo,o meFocd

2N+ 2H5G# M0 —> Noa SO, #0504 240 ¢4
JL s a 5:24;766&/ equaton
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Q.6 (a} Describe the general rules for halancing a redox equation .y ion-
electron method.
{b) Balance the following ionic equations hy ion-electron method

(i Fe »8np't -  fe’?+8p™

(i)  Mno. '(ag)+ C,0,%aq) >  Mn'*(aqg) + CO,(q)

(i) Cr, G-+ CI’ - 2Crt+3c,

(iv) Cu+NO,' - Cu'’+2NO;

(v} Cr,0;%+Fe'? Cr'’ + Fe'® {acidic medi.)
{(vi} S;0,7%+0cCI Cl™+8:0:% ({(acidic medic)
(viiy 107"+ AsO;™ I”+ AsQ,” (acidic med:a)

(vili) Cr'' + BiO,™
(IX) H}ASO_; + Cr207"2
{(x) CN +MnO,"’

Cr,0,% +3Bi"® (acidic media)
3H;AsQ, +2Cr™ (acidic media)
CNQO” + MnO,(s) {(basic media}

Ly il

Answer (a) see page No 4/, /{2

. +3 *+2 +
(b) (hr:- Fe + SA > Fe T+ Sn 7

A SPlit #e equahon inks o Fatf yeachons.
5;;*2 > Sn”7 (oxidetn)
Fé’ o > e (veduchon)
(2) Ba&mfwj of OXIdahon Subf Yearton . Add 2£
on R- /7’ 6 o babance /’»"f Chazges

A5 837 D m—
(3 Ba[f:znff ng of fmf//(/m Al veachm. Adel 12 op
LHS b batarce Ko ()fmgj&f

Fe'° e —— s 22 (8)
COMUBRly e4.00) by 1 ang €5(B) by 2 ang
#en add .
St Jné/ +2€
2fe7 4 56 — 2172
P24 2?3 S o577 4287

S a aa/an(m/ e jz/aﬁm -
(// ) M»Oz;; + 5204. SN Mn 2y (O @I

LYY .,.w,,q‘,«H':sz\ sta Pl

http://www.guldasta.pk/b.sc




http://wwwgyldasta.pk/f.sc

() \SP[)}Z #e Efﬁﬁ/&bﬁ 7/})[5 Heb /?ﬂ/;r Yeac ke
C2 54? > (0, (0x)daton)

Mn @; —_— /"/)n+2 ( educhon )
t2) Ba[’@cénj oxidaton bl veachon. mibhply 4y ¢ by
CZ 04/ —> 200,
AAd 26 o1 RH-5 2o babance Ko harges
(0] ——>200; % 26 ———(A)
(3) Balhrcing educhm Ballf veathor- 4dd o o
RitS and 84 on LA
—/ # +2
Mnly + 8H > My + 9460
Add SE€ o LH-S 1o balance He charges on bok sidk
~) o
M0y #84 "+ 5E ——> My or 4o /B)

4) 7o batance foss and Jain of Electons, mulbpty &34
5)’ 5 and €908y by 2 and #en add

-7 -
5[204 > /0C0 + 106
—) -
2/%04 + /6H .};-/08 —> 2M);LZ7F 8%0

s 2 . =] 2
56204, +2Mn 0(/ +/5//t—‘> /0 (ﬁz -F.ZM);‘ +EHo0

I s a sabinced €guaten
-2 ) +3 :
) Crp07 + ¥ > Cr s
(Jy S Pf/‘f He ajz/aém wlp Ao }W{ Y2 AS

CZI — Cfg (OX«’\/?//.?/;;‘CW,}

- +3
(7 072 —> Ty (redaren)
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(2) Baﬁw()p(y of o,x//ziq/ﬁm/?;zz!’/‘ yeachon .
Mubtply L.y.s by 2 and add 2€ o0 RH-S
200 —— by + 26 Ay
3 Babancing of reduchon Ralf veathon
mMubbply Ry.s by 2, add 7H0 on RY-S and
add /Z;H+an LHS Lo balarce nimbey of alons

~Z + ' +3 :
(2,0, + lhH —> 2 (y +7H,0

Add  LE on LHS o batnnce [ﬁarje;
+3
693572+/l;}/++£57—————>2(y + 7H,0 —5)

([/) To babance lpss and ger of electyens, mu/ﬁ)ofy
€9 f) by 3 and add i 10 €] (B)
-/ 3c0, vé¢
bl —> 3 j:é
20y F 740
T3
ly+ 207 + 740

B R

4cl v cror HY s 3
(v NE 72, NO
vy Cu + NO3 7 i [pz e
22 D Y0NS
) SPOt He €Ww inls ff fialt e
cy — (oxidation)
NDy ——— MO (veducrion)
3 o |
) oxidaton Faly Yeacoon-
(3dg’ﬂga;; ’2,0;2.;5 4 balance He C/?arges
(Y —" CJ 4 26 ——)
(3) Balanoing of yeaurhon /Wf YEachon
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_ o , +
AdA 2w D H S and o) pp /_-%/g

R SN o+ /0
i B opy S o abance He K ges
Gt S N0 —i8)
(T biiance €pss ar Jam of elechens, b,
57/(3)’5;/ 2 and add 4l i €9.08)
2N03 + 1///++2é———->2/v02 250
b ———> (%, 06

2/\/% n Z//'/"L—} C;( S 2/\/02 +2—H20+ Oj+2
N ml 2 *
(I’)C’QO; te — C;’j+ =
) Sphl #e t’.?///z)fbn o 110 Babf reachons.
/'1'2.”———————77" o (Oxidakon)
T2
(703 —— (7° (v educhon)
2) Bﬂéznfjng of oxicluhon Fably yeachin
AAd 18 o RYS b fﬂ[;?}?(t’ HKe Charges
S VR - (A)
(3) Balancing of reducton fal] reachnr
PUEBly RIS 82, g0 240 om R 5
ﬂ//{f on L-H-S lo halance He aloms
030, + 4> 2. O -
A 7 ¢ e on LHS 7 Aatance He Cﬂv’j&f
‘ . 43 \
672572+ WY +EE > 2057+ 70 ——E
() MulHly €9 ) by ¢ and add 4l i €5(8°
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I 20z .
VA4 7 i — > 6 /L }é €
C;g07 M L Le >0 C'y + 7HO

+2 -2 + #
6re "+ Cyo +/¢//e——>55i;(;‘i 40

Jtis a Aaéwrm/ 0 Jucloon.

" 203 ol >0y J,/O/ (;w///z merda )
(/) 5/)5f #r fjﬂﬂﬁéw Wl /:(fo YERCIENS.

\5’2,05 —_— \%Og (oxida o)
ocl = ([ (veduckn)
: (2) Bafcw(/)oj of pXidation &f)’ Yeachon
Mzsz}ffyL;/S by 2 and add 2& en R-H-S
250 %692‘3;2+)_§'—— -(4)
(3 Baémmj of yeduchon Falf reacton.
Add H;O o9 RHS and 20 onl#-S

otl 424 > ol 4 Ho
Add 28 onl K-S % batunce 4 (Xaﬁﬁj
ocl +2j 428 —> (0 +40 (6)
(%) Bcw& loss and gan of elec Fomns s szm[
wm* e9.(A) and €7 (8)
2 \520 — \5‘9% J—),E
oct y2H 28 >l + MO

7‘52% FOel 2207 S, T+ 10
K oisoa batrnced E1AATD .
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Vi/ —
&, éﬁgf He 6}1&/55)9 nds Ao /fdf’/ V&ZCA&)DJ

As@ — . A 04 (0x12atan)

103 ——> [ (veduchin)
(2> Bﬂgﬂﬂ(Wi of OXici /fﬂ/’/ Yealtpr
Add ¥, M0 on Z}}Jﬁzm/zf/ eh KH-S
AsO+ 450 > A0, #2247

AAZ 26 pn Ry 2o babarce He (/fmfj&;
ASO; + Fs0 ——> A 0, FAY £26 ——4)

3 Ealéw(mj of fm’zzczfm FalF reacton . 4 340
o0 RH-S and 447 pn 115

0y +6) "> I + 310
Add (& pn L-#-5 1o balance Hp Aarges

J&; + 6H 7;55———> T +340 (&)
1 MRy €3.00) by 3 and Ken add 14 i &7 (8)
3AS0; + 310 ——> 3450, +64 T+4 6
105 +¢¥ +,§£;@>I + 340

.3/).503 # 103 — *33%0,9 7
JEis n_ m[ﬁm(m’ eIURNDP) .
—2  #3
W ¢y 8oy —— > (305 +8

) PO He equaton inle i /izéf Yeac s
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3 . =2
C;_.‘._’a (920? (ox{[/a/ﬁ’m)'

el #3
80z ——> g ( Y EAUCAon)
B Balancing of oxidehon Fall yeacon. Miubkply
L#S by 2, add 70 o0 L-1.S and 1p7%or Rys
+ —2 »
25y3+ 7HO ——> (00; s
New add &€ on RIS Lo batance HKe Charges
+3 —J |
by + 7450 —> 0505 +/4y++55-7/4) '
(3) Balanc ’37(7 of vedic hon Fabf veackpn.
Al 340 0n RIS and 4 mm LS
—) 4 3
Bilz + ¢4 > G/ 4 0
Now add 2€ on L-H.S
- +3
BiO3 +4) 428 ——>8) +340 (8)

(%) Mubhply €9(8) by 3 and Ken add 17 €3(A)
iy -~ +3
38105 + /8/7’7;58 —> 38/ +9H0
20734 THp0 —> C?"z(—);z e

—_—

+

~/ =
3 5is +2£7’+37L by —>3B; %C?jﬁj-rzggo
Jt is a bablurnced eJuabpn. )
/ — 3
UX) 1; AsO3 + C1p0s ——— HsAsly +Cr
)y SPOL He equmaton ints Ho Kby yeacrons
Mz As O3 ———— W3 Asy (0X/rin)
C 3.’25}2 —Z S ( 7educhon)
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(2) Bzzé)')(.f/)j of oxidaton Aty yiachin. Add e b,
00 LM S and 217 pn £y )
%A;% F O ——s }{;/,950; 217

Now adid 28 op Ruts ty babimer 4 Herges
HyAsls + Mo ———> #5450, 42//4+;g_“;//,;}

@) Balancing of Yeduchip faty yearhon

MM%W/)/ RHS Y 2, add 7h0 o0 KH-S and
WH on LH-S o

| = . #3

C7207 FIGH —> 20+ 70

Mo acld 4E on _L//-Sé balance K {Xmﬁﬂ
(725; +/4'H++b’fr—---- '52(;{‘ 20 (5)
14 Mubhply £9 (A by 3 and Ben add in 3B

- 3 A0, +340 —> 3 A0, +4 4 e

-7 L = ?[%3 -
CH05 4 IH 346 —-> 2.0 7440

34 /)J% +C’§‘?;2+8//£:---%3/5; AJ&;.‘)‘EC)}E 410
Ko oa balanced € Jhahen

(X (N +Mnl, —-**-‘)( NO + Mn0 (/’Dd&/'( media)
(D SPlit e eguanon inle i Aalf yeachms

Cr = CAD ( OXiclaton)

5 Mn—0-4, > NMnOo ( Vmé!(/)z'w)
(&) Bﬁ/ﬂmo‘nj of OXidlaten Faby veachon - Add 204
o1 LHS and one Mo op K2S I balince He
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L/)Y ¥ SJ,pf‘ f(?ffm 3 rf\ o Ar/'{‘v ‘,"- v E

( P\/ —-}— '} ﬂ;_, ....,.._,,.Hmv.,‘_}, ‘,o ’\:.:, " ;‘;

7 "-"' = - DA :
£ ‘r; '.( {1;’:{{4 2:_{) ’x)s'_l‘; ,L‘ [ . .

L E ‘ ; -.",_‘_ E
CN 4208 /\ LA >
mefﬂj r; JELH A b .

AT

in L',f'? mm B Ny

Add ¢ J T g T PA e g s 1A g
Add 40K o0 R4S ons 2R G B D s babiney
DXYGEN alems pn prt ek

v

I
i
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Q.7 Describe the electroiysis o muoten
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Q.9 Outhne the imporiant appiications of electrolysis. Write  tho
electrochemical reactions involved therein. Discuss the electrolysss of
CuSQq. using Cu-eiectrodes and AgNQO; sotution using Ag electrode

S afe KO
ANS. See on Pags Mo _*,i;__;;;it-‘,,{_?
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Q.10 Describe the construction and working of standard hydrogen
electrode.
Answer:- see page No._/ 23,/

Q.11: is the reaction Fe® + Ag — Fe®” + Ag’ spontaneous? If not
w e spontaneous reaciion involving these species.

N +2 + o
Answer- The yoachin oy g —>F€ HAG
non-Sfertaneeus betause e s of cell s negalie.

13 #2 B
A - N L %

2]

A AS L E L F = 0799
L‘ .
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Since cell voliage ov cnf s NEQAVE 5 0 Yeachon 1S
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Q.12 Explain the ditterence between
ta)  lonization ana electroivsis {0 Electrouvtic ceil and; voltaic cell
(v} Conduction through metals anc . oiteh electrolytes.

Answer:- see page No,__"f.;{.', oMb, LS
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Q.13 Describe a galvanic cell explaining the functions of eiectrodes and tie
salt bridge.
Ans - See page No. /85

Q.14 Write comprehensive notes on:

{a} Spontaneity of oxidation reduction reactions

{b) Electrolytic conduction.

(c) Alkaline, silver oxide and nickel-cadmium batteries. fue! ceit
(d) Lead accumulator, its desirabie and undesirable features

Ans:- see page No /78, /8%,/85,

Q15.  Willthe reaction be spontaneous for the followmc set of haif reactions.

What will be the value of Ece?

i Cr{ag)+3¢ —— Cr{s)

i, MnO,(s)+4H +8e” ———— Mn® (aq) + 2H,0(}
{Standard reduction pote 1.l for reaction

(i) = -0.74V and for the reaction (i} = +1 28Y).

Ans- e deverse He £ nsz‘ /fa!’f Y ens Hen

]

C)/((g)#‘_é/’ cr’ FIE ., £, F 0ThY

-cOxJ

MnOZ ¥ 4K +25,_>}y;n #2550 E?’(’d = 28V

o e, 505,,
ECeFf’ - EDX*' e o
= 07y + 128 = 2LV

» P 6,%;7@)785%61}?5/ Ece(é /5 202

g “Q16. Explain the foliowing with reasons.

. Since E S P&&;/Wc L So bl veachon s

~ (a) A porous plate or a salt bridge is not required in iead storage cell.

(b) The standard oxidation potential of Zn is 0.76 V and its reauction
potential is-0.76V,

{c) NaandK can displace hydrogen from acids but Pt, Pd and Cu car. not.

(d) The equnhbnum is set up between metal atons of eiectrode and ivis
of metalin a cell. ‘

{e) A salt bridge maintains the electrizal neutraiity «n the ceil.

{f) Lead accumulator is a chargeable batrary.

(g) Impure Cu can be purified by efectroiytic process.

(h)  SHE acts as anode when connected with Cu elecirode hut as cathe

with Zn efectrode.

v
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Answer:-(ay 4 salt bridge has too mam finchoms

(/‘) J/ /1’(’8/.)5 (P&’C?’E’f/@f CD/)&[Z‘ éf/ﬁdgf/p Db jﬂ[;([f/&
VNI mainlains ebectical nentsalily in b Sobutong
by diffusinal exchange of iens. Becanse i lrad
\Siﬁl’@.ﬁf 4 fﬁ; bo# id/f (eHls are Ajppecl n 3% H _c% :
So Heve s o need of bectical newtabily.
pence <ol bridge is nol egired i bead Storge
baltery. |
(by:—Acestding & Lecommendatons of JHfsc
He Standard elechode Polential is Given 1
Ledurtion mode. By ¢ ﬁdnj/}%fi He mode » He
maj)?ifudf of Folent il Yenams Same bul 190 is
Seversed . It s Ke veasen Hal

A - o )
Z)’) + & 7121?(5); LE):F = =Dy
+72 e '
'Z”(\S; ——> +26, F

A o =40HKYV
(C) N and K fave low vabye of yedutton

Polential and Hey are above Ke Kudragen »
plecocRemical <Sexves. It is Be Yeagon He Y Can
disptace Ky from acids. On ofer Kand fr, fid |

ard Cv fave Rgh valie of veducton falenlinds angd
are below F :/[/)zﬁf’/) m ‘f’/f’c hochemical Sevies . - s
Hence Key do not displace s from acids

(d) see\page No. /73 | .

(e,) see page No. 17/ ﬂ

(1() Seepage No. )82, /EX

(g) see page No. /49

(g) See page No.  / 71
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