Class - 12" (Science)

= TR il 98 YT 5ok S THrRi-eh STrutha
& P 5o T P 9 4 TR ATt
T S OREih Gaet T e R S ®, 99
YA TR e

IERGRIN TS
(Electricity) (Chemistry) |
forgm aw TR ATHIHAT
(Electricity) (Chemical Reaction)

= IYAYR Td TS AR 6 HeT Gordf ot e

(Study of relation between electricity and

chemical reaction)

Electricity Generated
Spontaneous Process

|Chemical Reaction | | Chemical energy |
A A
Non - Spontaneous Process

Electricity Consumed

37 W@ (Electrochemistry) & 3did §&1d: al

ST T A R g

(i) o=a sta=eA (Electrolysis)

(ii) S=a Tt AR (Electrochemical

Reaction)

e T
(Electrochemical Reaction)

= a8 sAfvlhar S TamaeE statrn o faga S
TTH 2l ST €, 39 Frgd Taieh A Fed
2|

= TR THEEE 94 (electrochemical Cell):-
S arr 3 ferega Tt st g Sl €,
B

= TIEgd TS 9 H el 9 3R aee 9 &
A off ST S 2

3IEARI- 3. eI TARIol

y or Chemical Energy v or Electricity

Chemistry

eI T T 1 ITER:- SHAA e, A

T, TU A M|

Feae (Half-cell):- fea=t et o shHT: &1 WA &1

2, e 138 et S 2|

(i) sfteiteeT ste8e (Oxidation half-cell)

(i) @@ 358 (Reduction half-cell)

(i) SAreriieReor 3tg8a (Oxidation half-cell): - ™

AGHA TR SFRIHOT BT 8, IH SR Fgae

el S |

= (i) iR (Oxidation):- SHEREM T AR
SRRl R 2|

S SUFHT HoA - O AZIA W AT BT &,
I =G SHEHSA el ST 2|

= (i) T=FT (Reduction): - SHaRM! T I
SAHIT el |

2e @ 2e

Ammeter

Salt Bridge

Anions
cations

Reduction half cell

Oxidation half cell

(Zine half cell) (Copper half ceit)

\\ Naniall call

Trick: ALQAN

L Left

@) Oxidation

A Anode

N Negative

Anode Reaction = Oxidation = loss of electron
M Mn+ + ne-

(Solution) (metal surface W)

Trick: - R2PC

R — ight

R — Reduction
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Class - 12" (Science)

P —— Positive

C — Cathode

Cathode Reaction = Reduction = gain of e
Mo+ y nee —» M

(Solution H)  (metal surface W)
eI~ I8 gk S hH 9 & e o HATS
detect TR AT &1, IY ATAIHIER Fed %|

el T Sl BRATATE - ST QT SoiaRle il Tk
gATeTeh IR T4 TedAHIed gRT a1 da9 99 31
F5H I ST AT &| AT SY TAE H TS Fl AR
T 1 UETE AT TATE | Fadie I R R am
vETied Bl €| TH gl AWl el Sl g
Cell reaction = anode 3TTHRRAT + cathode ATHERAT

= oxidation + reduction

= Redox Reaction
lonization: -
ZnS0, - Znfy,y + SOF ag
Anode
Zn - Zn?* + 2e~ (Oxidation)
[onization: -
CuS0, — Culyyy + SOF g
Cathode: -

Cu®* + 2e~ - Cu (Reduction)
Note: - Electrodes T &MI T@eTi iRl |IF-H1

o= B
a0 4 (Salt Bridge):= fiea=i A 6 &F o0 §
e e e e
IYFIOT T ITANT TR STt €, Ford SJaon Iq Fet S
2|
% g T& inverted u-shaped glass tube HGIRR
S KCl, KNO3, K2SO4, NHy NOj3 3ie a1
5 STl feras weat <1 el i Sielfed gare
S~ FR-3R 9 92 9 fear S g
[ T A H TR/ }
(Significance working of salt bridge)
(i) T T ST5H o ToRgd aRae A Ul HT 2|
(ii) TR TTEed o UIE RAFIAT 6l I8 J9€5
AT ¢

3IEARI- 3. eI TARIol

Chemistry

(iii) I ST STGHA F I ISTEHAAT 1 FHEH @l

2, Forad Fea aw 1 99 ware B |

= G ¥q i RATare (Mechanism of salt
bridge action):- @@ ¥g & KC1 # § K+ 399
CuSO, foe@= ° S S02~ @t fieerar 9 Iaa
SEOTTERT ol SETHM T ©, STalteh Cl™ 3a=
ZnSO* faeas § ST Zn2+ ol ATghar § 394
ETERT bl Fierd il €| 39 WohR 2l &1 s
o forga SeEiFar veat B aXe & St 7, e
oI o e ey i A aTRd B @l §
Sgdw G Zn - Zn?t A Cutt - Cu H
QRO el €l ST €|

TIqH A H,
Zn®*t + 2Cl” - ZnCl,

fedr ot H,
K* +S0;~ - K,S0,
[' I SSERESESEA TR J

)

(Electrode and Electrode Potential

= ZR(HIS [FHel:- [Tl TIE o Fetore e AN A1
TN L 1 UG oIS [ANT Fedrd ¢
RIASERCIE G Al LRI IRECIGRECRE K]
gan o St €, 79 Ue R fosh ae wnfud g
ST 7, SEeh! a8 9 41g 3R fed o d=
T e & ST €, 36 e
soER S frma FE 2

W%mﬁw%@ﬁ%&

(i) SATRITERLT/TATE [Aava

(i) reeT/%re e

> AT [ - SRS & Sode A J S
fawa 3= S 2, I SHTeRiR [awa et S
| 33 TArE fave et S g
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Class -

12" (Science)

3IEARI- 3. eI TARIol

T Eox, Eiefe T Egnoge ¥ A 4 ¢

Note: - I€ TAE & 9T G TG o AT HA ol

&THAT 1 |9 2l |

> FEH] [GVE: - TATIE F TAF TSI A G S
T I BT 8, S Sasr v et S 2|
e fava et ST 2|

> T EreqEright T Ecathoqe 9 T 19T ST €|

Note: —W%W%WWWWW

Xl ST T A9 BT 8|

AAF SRS fava
(standard electrode Potential)

— 298K (25°C) A9 qT 1 HIeR HIEUT ST TTee

T [uiig oieRe Jva 9 soeee aaa
el 8|
o HMF oIS [wa Al £ ¥ g fohat ST g

EJ, = Standard Oxidation Potential

O.N 17T M(S) - Maq + ne” on Em/mn+

E 0
E Iged = Standard Reduction Potential

O.N1{ Mn+ +ne-,— M(S) E‘red Emn*‘/m

IUPAC % @R, Tl Seiele 1 e goere
v (EO)W%W%W%W‘@HT%I

0 _ —
E° = E; red — Ecathode = rlghtl

SH:- B B
(i) Zn**|Zn, E° = Eﬁ’ed = —0.76v
(i) Cu?*|Cu,E® = EQ,; = 0.34v
T TS R

(Standard Hydrogen Electrode)
ot angat o ol WM AT e o g T
HF Soraere &1 a7 foRan T, 59 Jes gregee
TorETE (SHE) e 2
&= ( Construction):- T sa1 § HCl #11 M
TAT AT 298K T T i I Tk Fell H pt & TR A
pt o I TR BT &, i hl Tl | 1 atm T H,
g ol B 2| Ptes), Hz(9)|H g

Chemistry
“"""n:‘;‘" ’F
N
Z ff\-;.' \ jk“

T pt 1 TSR pt &I A&h H, 19 ARG
FAT €, TAT TS I 1 HY &6 &l © S Hy (9g)
AT e o H31aa & e 9re Wia e @
TS AT 3erae & e Ueh fa9ar=R @nfua &1 S
7, N9 I 9 o1 ST g

S.H.E 3191 SO & 9Uel TAIE qM hfiS Al ol
TRE A T 2|

H,(g) = 2Hgq) + 2~ E° = 0.00volt

Cathode-

2H(yq) +2e” > Hy(g) E° = 0.00volt

ﬁlﬁﬁ@?faﬁsingle TAFEIE o UE TS a9
AT 999 &1 il ¢ [UPAC % S9R, 947 T&R &%
TOFEIS! o e fauai T fHeier SHE & |mer fomn
ST &, 59 [o10 3191 Saaels ol aiaq §g a1 SHE
T AT R et et 1 0T R ST &, Sk
T -1 fa9a 31 1o areeh ad, E cell &1 MR
galvanometer gRT & [T ST | 31a: ¥ 1 emf
B A9 saere # S.HLE & 9iel Ak SoeRs
v E° g1 | S.H.E % ¥ & (S.H.E in the
form of Cathode)

1 bar &/
o H, e

do
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Class - 12" (Science)

Anode:
Zn(s) » Zn* + 2e”~ (aq)
EleiEzu))

Ec(‘Jell = Egathode
Egell = E.S(‘)HE - E§n2+/

0 0 n
Ecell =0- EZn2+/

Zn

0.76 = —E?

Zn?*
Cathode:
2H* + 2e~ - H,(g9)
(3T=T)
S.H.E tAre & ¥4 # (S.H.E In the form of Anode):

vorineer

Zinc Strip —b[

0
- Eanode

Izn

(aq)

M ZnSO, =<~ IMHCI

solution

_ 0
%ell e E%athode c(l)node
Ecen = ECMH/ Esyr
Cu
EO — O _0 HAE = fava
cell — Cu2+/ .
Cu ol (SRP-Series)
ES, = EQp+ /= 0.34volt
cy -
e e

ﬁfwaﬁaﬁmaﬁ@mm%%w%m
H T IS S0 O B €, I9 TR i ol

3IEARI- 3. eI TARIol

Ca**/Ca
Nat/Na
Mg*t /Mg
A3t /Al
In*t/Zn
Fe** /Fe
cd**/cd
co?**/co
Ni%*/Ni
Sn’*/Sn
Pb**/Pb
Fe®* /Fe
2H*/H,

Sn4-+ /Sn2+

cu**/cut
Cu’*/Cu
I?/I-
fe3t/Fe*t
Hg3*/Hg

Ag*/Ag
Hg**/Hg
Bry/BrT
Cly/Cl™
Au*t/Au
Fy/F~

Ca*t +2e~ = Ca
Nat* +e~ 2 Na

Mg?* +2e” = Mg

ABT +3e” = Al
In*t +2e~=17n
Fe?* +2e~ = Fe
Cd+2e” =Cd
CO%**t +2e~ =CO
Ni?* +2e~ = Ni
Sn?t +2e~ =2 Sn
Pb?* +2e~ = Pb
Fe3* +3e” = Fe
2H* +2e~ = H,
Sn*t + 2e”
= Sn2t
Cu’t+e  =Cu
Cu’t +2e~ =Cu
I +2e~ =21
Fe3* + e~ = Fe?*
Hg5* + 2e”
= 2Hg
Agt+e = Ag
Hg?* +2e~ 2 Hg
Br, + 2e = 2Br~
Cly + 2e~ = 2C1-
Audt +3e~ = Au
F, + 2e™ = 2Fe”

Chemistry

2.89
2.714
-2.37
1.66
-0.763
-0.44
-0.403
-0.28
-0.25
-0.14
-0.126
0.036
0.00
+0.15

+0.18
+0.32
+0.53
+0.77
+0.79

+0.80
+0.85
+1.08
+1.36
+1.50
+2.87

T T 2| (i) &0l § H-8 SR a1t electrodes TARE TAT

Tl electrode FATE i TE FMA F o
(ii) 9ol § SR & 1= T 3R AW R 9rgen o
ToraTelierar st €, Stafeh srergeii & st 2|
(iii) 9o H SR F = ST TR F0=G1 A

Li*/Li [ 23.045 (electron gaining ability) J@l &

K*/K K*+e- =K .95 (iv) &oft # = = R e g=TeT o7 Hedr §

Ba**/Ba Ba'+2e"=Ba -2.90 STaffeh fere]e SEomeeR T e |
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Class - 12" (Science)

1. TogoRrEma T 9ot 1 ITERT: -

() I Ta9a (Ey) T TOMT

Si9:- Daniel cell Zn|Zn2*||Cu?*|Cu at 298K
E§n2+/ZTl = —0.76170“:,

Egy2+ )y = 0.34 volt

0 _ 0 0
Ecen = ECu“/Cu EZn“/Zn

=0.34 — (—0.76)

=0.3440.76

= 1.10 volt

2. ATFHIFRRE qAT AGHNhI ol JThHIT: -

(i) +E° I TaerE UeTd Uadt e~ WIHRE Bl §
Fq: I 99 oxidant FT FE FA T

<. SATFIFRE &THAT o +veE”

SRR &THAT o —

—veE?”

G- F, = Vo Ao
AT E FHAT < —veE°
AT &THAT o —

+veE°0
S~ Li= U9 S9=ae
3. di o 9TUTeTeh Gishaar sl Mol
(i) weref 3 eI R o —veE® Al o ——

(ii) 7T % AR UFA o +veE° AT o —wlaEO

Sid:- Li- most metallic, least non metallic

F,- least metallic, most non metallic

EO_ range Nature of metals (Electropositive)
Upto - 2.00
0.00-2.00
>-0.00 Least electropositive

4. IO aﬁqﬁwrﬁ -

(a) &gt 1 foRmae:- BE.C.S § S0 awt o1q =
AT TG ol ek AU o ST (o | freaiud o
<l 2

-

@ Eguzjcu > Egnz+/zm

~ Zn(s) + CuSOy(aq) = zZnS04(qq) + Cu(s)

Most electropositive

Moderate electropositive

.\ 0 0
(ii) EAg+/Ag > ECu2+/Cu
% 2A49(s) + CuuS04(aq) — no reaction

3IEARI- 3. eI TARIol

Top

Chemistry

(b) =gt § Al § H, o faemdq: - E.C.S # H
Y IR I a1 (PR EC = —ve ) 30 9 Hy &
forenfud @ 30 €] 3 H T e 319 ¢

Oxidation

M(S) ME"';C-I) +e”

nH*(aq) Reduction M?aT;)*'e_

~M(s) + M(s) + nH,, = M) + gHz(g)

= #1q % E° I -ve HH ST & Afae 2 € a8
ST & FrHA & H AT e w1 €|

Me(s) + 2HY,,) » Mg%,, + Hy (gas)

Cu(s) + 2H(+aq) — no reaction

= 9gd ¥ &1q, 901 § H & I @ g | 9t &1
3R g 3 # e goId ©, Fiteh Ik dde W
oxide &1 Tq 9 ST &, OrEQ ATUTBRT &R 7
ST 8

= gTqell &Rl St 9 H &7 o= - E.C.S ¥ Fe §
SRR o At &g IS S@ 9 H, faenfua
F T, ik 39 AqTeAH H I
Ey,olH,,OH™ = —0.41v ¥ e sROTHE B
®, @ 9 H § veet so=mas 2 &

3 T F WA SATATHAT

2Na + 2H,0 - 2NaOH + H,

2K + 2H,0 —» 2KOH + H2 J |cold water

ésteam[}
3Fe+4H2 g 6304+4H2

(d) 7= AT foem:- E.C.S # W aw™ 7e1g
Tl IF T F Hi I ATl non-metal R
A 7|

Cly + 2KI - 2KCL + I,
Hifeh FOT H HW A el T TR SATRIThRE A H
g Bt 2|
5. SffaETEel o1 =M@ (Stability of Oxides):-

Electropositive nature of metals — decrcases

»Bottom

Stability of matalovide — decrcases
Na,0 X o decomposition ¥ A EAEHR
A Igelt & sifaaee
BaO z no decomposition g g
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Class - 12" (Science)

Al,04 R no decomposition

¥ fwe Ta foge ameeh s
(Cell potential and electromotive force)

Te fa9a (cell potential):- TRHT feaHT T & T

A58 % fa9a 1 S Aot TG0 el B
anode cathode
Ecen = Eox +  Ereq
anode cathode
Ecetn = —Erea + Erea
cathode anode
Eceti = Erea Erea
right  left
“ Ecet = Erea — Erea

> Cell & AT TUT TAE o TU=a [A9a o X Al
ITH cell 9T (E,,y;) FeT ST

S19:- e A9 (298k) W

(i) Zn|Zn**||Cu®*|Cu;

EZn2+/Zn = —-0.76v

Ecyz+ ey = +0.34v

_ pright _ left
Ecen = Ered Ered

= 0.34 - (—0.76)

=0.34 + 0.76

= 1.10 volt

(i) Li|Li*||Ca?*||Ca;

Epit/i = —3.05v

Ecq2+/cq = —2.87 volt |

_ ppright _ pleft
Ecen = Ered Ered ‘

—2.87 — (—3.05v)
= 0.25 volt

= faEq atee aa (Electromotive Force)™ fral
T o Gol N9 | Ik AZYel o A 94l

T T I [Igd ares a (emf) FHET ST &

__ pright left
Ecen = Ered - Ered
EO — EO _ EO

emf cathode anode

> cell FT emf TR 3T foww fR2afd # cell fava
2|

04.

Ecell = Eemf
v A [a9a & & E,pyp TR ST 8|

3IEARI- 3. eI TARIol

01.

- 02.

03.

Chemistry

o cell & emf AT E,,y; T TS A AT FHIH :-
(i) TS AT R

(i) STEHA o I TS h HITR Fixol T

(iii) AT FT HAE

< [UPAC % 4R,

(i) A Ecey + ve B,

Electric Current

l —

e
Anode » Cathod

(ii) qﬁr Ecell — ve _aa

Electric‘Current
) |
Anlode —>—>»  (Cathod
RIS [T ol fo=:-
1953 H TU WHEMHF<IM % JTHN THFTS [99a &
== 1 e & o o 9 wored! SroeTE S 2|
(i) LOAN
(i1) R,PC

FoTAl T AR 5o ‘Wﬁﬂf@lﬁﬁcellaﬁ

' qfag gl gl AT A5qe H AR
e e T R g 2
7|
HA | ATH STRTH ATHAH voltage I FH
voltage & R BlaT BT ¢
2|
I 99 H steady Ig steady current &
currentmaﬁﬁm W%ﬁﬂmﬁfﬂﬁ
I B =T 8|
ESETRIE] 2l HIY A
potentiometer &I voltmeter gRT foraT
foran T 2 ST 2|
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Class - 12" (Science)

A ATHRRAT ¥ YA-SETAH 1 [T

(Determination of cell diagram from cell reaction)

TRt Fea=t 9 T net cell reaction 39F
SHTARITROT AT AT=II 25, ATURRAT 1 1T Bl &

Cell reaction = Oxidation + Reduction
(i) T ATARRAT: Zn(s)+ Culyyy = Zniay, + Cu(s)
Zn(s) + Culyyy = Znfyy + Cu(s)

Anode: Zn(s)— Zn(aq) + 2e” (oxidation)
Cathode: Cu(aq) + 2e = Cu(s) (reduction)

cell diagram: - Zn|Znf},||Culq,|Cu
salt bridge

(ii) et AW Zn(s)+249(,,) = ZNiag) + 249(5)
Anode: Zn(s)— Zn(aq) + 2e7 (oxidation)
Cathode: 2Ag(aq) + 2e - 2Ag(s) (reduction)
Jq: AT SARIH:

S 2+ +
Zn|Znigqy 11249 qq)|A9(s)
(lll) ZCT(S) + 3Pb(aq) 4 3b(S) + ZCT3+

Anode: 2Cr5) = 2Cr3* + e~ (oxidation)
Cathode:

3Pb(aq) + 6e~ — 3Pb(s) (reduction)

Y SATIH: -

L@
ZC’”(sﬁDZCT(aq) [13Pb{aq)[3Pbes)

T AR § A ATHEowAT T FHERIT (L 2ter unaticn
Of Cell Reaction From Cell Diagram)

IS IECEAC

cell reaction = anode reaction + cathode reaction
q: TAIS qUT hATE SATARRAT T T R d AR
1 o ST |ehatl &

(i) Zn|(s)|ZnEhy || Cully I Cu

Anode = Zn|Zn?*

Cathode = Cu?*|Cu

Anode reaction:

Zn(s)— Znisy + 2e” (SR

3IEARI- 3. eI TARIol

Chemistry

Cathode reaction:
Cultry +2e~ = Cu(s) (FFH)
=~ cell reaction = Zn(s) + Cu(aq) - Zn(aq) + Cu(s)
(i) Ni|NiZ3, 1 Ag"|Ag
Anode = Ni(s) |Nl(aq)
Cathode = Ag{,;)1Ag(s)
Anode reaction:
Ni(s)— Ni?* + 2e~
Cathode reaction:
2Ag*t +2e” — 2Ag (3TT=EA)
T AT
Ni(s) + 2490y = Nifayy + 249 (s)
(iii) Pt, Hy(g)|H(og)r Cliagy|AgClIAg(s)
Anode = Pt, Hy(g)|2H(y
Cathode = Ag|AgCl|Cl™

Anode reaction—

Hz(gas) 3 2H(-:lq)2€_ ﬂﬁa@w

Cathode reaction

2AgClsy +2e™ - 249(s) + 2Clyq) ATTIT
A ATHRAT:

H, + 2AgCl —» 2Ag + 2H* + 2Cl~

T T GHEROT

(The Nernst Equation)

= TIN5 314 € T [ soidere o fave I« |
T g ATHed o Higul 927 a9 9 ¥R A
2, 1889 T qee THE 7 ToRIE fava I R &
310 U G99 =aita | 9 SI9ER,

. 2.303RT
Ecenn = Ecen — Taf ogK
cell = 55'|E|E,‘:|'5'1%|"13|?:|‘

EL,,, = 9 s e fava
n = SFART e "%l T

R = 79 R

T = hicaq | a9

K = SufrRan 1 ar R

Explanation:

IUESEESI

€/
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Class - 12" (Science)

AG » Ed: ThH, AG = —ve
/ Paper / | wshH

AG - JAEd: UshH, AG = +ve
AG —» e, AG =0

s s

A4,

AG = {ferma g fora T ST T}
AG = _nf Ecell

AG® = -nf Egell

AG = T 3ot

AG° = T Frest 3ett

Ecen = 9 fava

EL, = STP W4 fava
Nernst Equation:
AG = AG° + RT InQ

an = l()g e Q = 2303log10Q
aA + bB — cC+dD

I}
© = AeBP
HHETERT U,
aA+bB=cC+dD
_[CI[D)
K= TaeBr

. FrETER T Q3 ®IF W K ¥ErT 3t S 2|

AG = AG° +RT log,Q

AG = AG° + 2.303 RT log4,0Q

—nf Ecen —1f Egey . 2.303 RT logioQ
-nf —  -nf (=nf)

2.303 RT

"Gy

. 0 2.303 RT &
S Ecen = Ecey — n—flOng T

n mole e~ (anode— cathode)

Ecett = Ecen +

1e™ @I AW = 1.6X109 coloumb
1 mole e~ T AN

= 6.022%X1023X1.6X1019

=96485 coloumb

=96500 coloumb

=1f

3IEARI- 3. eI TARIol

Chemistry

now,

7
ﬁwzﬁ

FE = MO X Fa=R

EFRf = Tlf X Ecell

0 AG = —nfEce”

AG® = -nf Eé)ell

(ST TF -nf T 9T 7 W)

HHETERAT U,
2.303 RT

Ecell = Ecell - TZOQIOK
0.0591 log, oK

n

Ecenn = Ecenn —

R = 8.3145/Kmol
T = 298K

f = 96500

2.303 RT
—f— = 0.0591

AT o Uk FeteRre sifutRa 2|

My +ne” = M(s)
_ Tll(s)

= a
M gzq)

TR FHIHT F TR,

0 2.303 RT
Ecett = Ecen — TZOQwQ

0 2.303 RT [M(s)]
Ecett = Eceyy — - 0910 [ (aq)]

2.303 RT [ 1 ]
w0910 [ (ag)

Ecen = Egell B
~ [M(s)]=1

0 0.0591

1
Ecen = Eceyp — logao [m](RTEFTWT@ﬁW)

Ad:

0.0591
Ecen = Edo + Tlog1o[Mn+ (aq)]

[ log% = —logx]
SIS T o 1T e FHiET

Znes | ZnGg || Culay | Cugs)

SHTRATRTTT EEETU|
(Anode) (Cathode)
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Class - 12" (Science) 3&ARI-3. dUARIRIGI  Chemistry

Anode:
Zn(s)— Znfy,y +2e” S
Zn(zjq) +2e™ - Zn(s)

Nernst FHIEHT o IR,

E o _p0 _ 2.303 RT log [ ]

cell cell —nf 10| 7+ (aq)

B = B~ B 1)
Cathode-
Culayy +2e” = Cu(s)  (3T=a)
o Ecy = E¢y — %l‘)gm [m]‘ (ii)
Now,

Ecetr = Ecathode — EAnqgl_e
s Eceny = Ecy — Ezn (l”)
o (iii) # Ao (i), (ii) 1 AH W W
o 2.303 RT 1
Ecen = (Ecy — Ezn) — Tlogmm
N 2.303RTI 1
2f 0910z
2.303RT
2f

Ecen = (Egu - Egn) +
2.303RT

2f
Ecen = (E((J)u - Egn) +
2.303RT

2f
o . 2.303RT
cell (ECu EZn) + T

— log1o[Zn®¥]

3 [Cu?*]
2f [Zn2*]

X

v logx —logy =—

y
0 2.303 [Cu?*]
Ecen = Ecen — TRT logio =

2.303
v ———=0.0591

f
. 0.0591 [Zn?*]
Ecet1 = Ecenn — — logio [z

(298K )
rEqEe] § fiea=1 T & 10 Nernst HISHOT:

Zn + Cu*t 2 7Zn** + Cu

logio [Cu2+]

10910[Zn2+]
2.303RT

2f logio [Cu2+]

10910[an+]

10910[Cu2+]

Ecenn = Egoyy + ———RT loga

qreER §, Epy = 0
~ [Zn2+]
[Cuz*]
Nernst FHIFT % FIEAR,
0 2.303 [Zn?*]
Ecell Zf ——RT loglo [Cu ]

0 2.303
0= Ecell 2f —7RT lOglOK
2.303
Egey = 2f RT log1oK

0 0.0591
Ecell - loglOK

R erarafes S 5ie s 1 g
(Electrochemical cell and free energy of reaction)
Th 9ol | 41 FRR 19 3R g W 9 g qeed
SATeehaH R o THM Bl
—AG =w
T HI e~ & e o o,
—AG = nfE = —AG°® = nfE°
= ST ¥ & FHIHT F AR AR SNl
Zn + Cu?t > Zn** + Cu
—AG = nfE
Iis 39 ATRAT I FH TR 9§ foram S i,
27Zn + 2Cu*t - 2Zn** + 2Cu
« —AG = 4fE
= Nernst FHHT o FIAR,

2.303RT
Ecell = Ecell . T loglOK

Ecen =

qrqreen |, E =0
ECcell = r Akl logi0K
nf

nf E%cell = 2.303 RT logoK

—AG® = 2303 RT log,oK

Note: -

—AG® = —ve (Fd: ATHTRAT)

= 9Eq FT=ed (Non-electrolytes):- o IR S,
S AT STl {oerae e § [9ed o =T
219 €, IV AT FIEA Tl A 2|

S e e AT

= 9gq A=ed (Electrolytes):- AR St &foq
o1 ST feera srEen § e % gErers g €,
S A ATHE Tl ST 2|
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Class - 12" (Science)

S4- NaCl, HCI, H.SO4, HNO; 37fg|

A ST QA WK F B &:-

Tad JEd 7= (Strong electrolytes):- 9 IgA
quEred St STeltg ferera | qofa: st § aivafda &

I €, S9 GO STq SIHeT Fed ¢
NaCl - Nat + Cl~

HClL— H* + Cl~ A
H,S0, - 2H* + 50,72 | HHSTEIE
HNO; = H* + NO3~ Teh 0

CaCl, - Ca*? + 2Cl~

+ TaA 9T TTHed (weak electrolytes):« 9 IEq
U S S forera # S i B 8

I g A AT e B

CH,COOH = CH;CO0~ + H*

NH,OH = NH{ + OH-

H,CO; = 2H* + C0O3*?

CH;COONH, = NH} + CH;C00~

% ToR[a sqered (Electrolytes): fohdil Jiivreh ot
sfad o1 foerae o sraen ¥ R 9w veted Hed
TR IR 1 q=ied e ok TRAT ol Iga STqEe
Fed &l

% 9EA I % FATE § e el § qud a9t
FTTRan =i forgd vEe el S 2|

IFA TEed = agd 7a=ed (Electrolysis) — &HEA

(Cation) (at Cathode) + 9T (Anion) (at

Anode)

Example: -

NaCl- Na+ + Cl- (39 @)

At anode-

2Cl- > Cly + 2e- (3fTeRiTRoT)

At cathode-

Na* e — Na (3dHI)

= faga staeet & (Electrolytic cell):- 5= 9=
H TR seres or R aheelt STt ©, 39 foreg
e T e |

= zer@ere (Electrode):- Iga AT€e-T 91 § &1q A1
UHISE il ZH IA B AT AR TS Feelld &

3IEARI- 3. eI TARIol

Chemistry

A e A H & TAHIE B -

(i) THE (Anode):- Forgd T I | N9 o

TR AT 2T §, 39 TS Fl Sl 3|

Na - Na* + e~

Cu - Cu®*t + 2e~

(ii) FrE (Cathode): - Taga Toee ¥ § oG

electrodemwm%,@%@%’wma

T e ot FET S 2|

2Cl” + 2e™ - Cl,

= &@F (Ion):- TRA-3TT8e [oa | 3w a1
qUTa: STTEfEd BYER TRHTY A1 ST YoEt § o
S €, I9 A FEd B

(= SR = 2 2

(i) g (cation):- & STEANRITH FUT G hgaltdl

2|

SH- Na*, Mg?*, Ca*t, A3+ =g

(i) UM (Anion):- 0T SATEANIH 0T SROTAT

FEAT |

fad NaCl &l de[d e

S¥- €17, 0% =nfe
(1) Ionizati
electricity
2NacCl - 2Nat + 2Cl~
\ AL <« e ’
electricity
BC ! Cl, +2e~ (oxidation)

electricity

2Na* + 2e~ - 2Na (reduction)

2NaCl + 2Cl™ 4+ 2Na* + 2e~ - 2Nat + 2Cl™ + Cl, + 2e” + 2Na
~ 2NaCl - 2Na + Cl,

Electrodes
|
7 |
<+—— Electrolyte
—
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Class - 12" (Science)

sfd CaCl, F1 Sga ATEe:-
(i) ionization
CaCl, - Ca?* + 2CI~
(ii) At anode (+)
2Cl™ - Cl, + 2e~ (oxidation)
(iii) At cathode (-)
Ca?* +2e~ - Ca (reduction)
= S (H,0) & Iq Aqee
(i) Ionization
H*/JOH™ /salt
4H,0 > 40H* + 4H™
(ii) At anode (-)
40H™ — 40H + 4e™
20H 4+ 20H - 2H,0 + 20
0+0-0,
(iii) At Cathode (-)
[2H* + 2e~ - H,] X 2

= % NaCl & Seitd foe@ T dEd siides

(i) Ionization:

2NaCliqy H30 2Nafy,y + 2C1G5,
(ii) At anode:

2C1~ - Cl,(T) + 2e~
(iii) At cathede:
2Na* + 2e~ -» 2Na  (reduction)
2Na + 2H,0 - 2NaOH + H,(1)

(oxidation)

Net cell reaction

2NaCl+ 2Cl™ + 2Na* + 2e~
— 2Na* + 2Cl” + Cl, + 2e” 4+ 2Na + 2NaOH + H,

[[nert electrode: - Pt, Au, Graphite]
« 2NaCl + 2H,0 — Cl, T +2NaOH + H, 1
> Sl CuS0, F ey faerae & Igd sqeeq
(Pt) electrodes:-
(i) Ionization: -
CuS0,(aq) = Cu(aq) + 504(aq)
H,0(l) —» H(aq) + OH(qq)
(ii) At anode (+)
40H(4q) = H,0(D) + 0,(g) + 4e”
Cu?*(aq) + 2e~ - Cu(s)

3IEARI- 3. eI TARIol

Chemistry

= 1833-34 H AIZehel hie = JEd TTHeH & qad H
21 e &1 wiaren e, B e & oA
3TEE o [ Fed §

> ueell 99 (First Law):- JEq sqeed ® U
TAFIE TR GTH B ATl ety i 5em e |
TTied B aTel ST 3 GHIUT ST 8[| 3
ﬁﬁeﬁﬁwﬁQaﬁwwﬁaaﬁWng
TeTe H<h BT ¢

w X Q
w=2zX(Q
w=zXI[Xt

«# 1f = 96500
’W—EXIXL'
“W =

QAT SHTT
X.factor

T qEmEte qedichl AR=
B M B A
" X:Factor X.Factor
M A

i = GAISTHAT  FESTRdl

ToR[a TR ol (2)

e FArH e & § SeleRle W 4 et o
TR ol Heeld T

W=2xQ

W=2Zx1 [+Q=1C]

W =2z

F = 1mol 3@ & electron

F = 1molee™ X le™ & &

= 6.022 x 1023 x 1.602 x 10~1°C
= 96500 C

a0 =W (Second Law):- Afe JuierA # Sig
U &% IYA TTHed & [eraql 9 TIes T of Toea
] HaTied [ohal STTY, a1 Seidele IR T g arl

7
.0

>
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Class - 12" (Science)

TeTet R AT Ik qERAE Jediehi & THIAT
Bl 2

W« E

W=KXE
w
oK =—

E
T AT AT A F I,

3
THET (i), (i) 9 (iid) ¥,
wy W, W
E,  E, E;
wy By

w» E, ' ws  Ej5

w, E,

;Q:%(m
THOT (i) AT (i) F,
w, W,

7 7

Wy z

W,z

w_ Yy

w, EZ/F

W _ B

W E

FS % AP U= F 9 H HHIG:-

(i) 3 ok smafe S sroEe % o g g 2|
(ii) Electrode reaction % | 7% Side reaction

el Tl =Ry

3IEARI- 3. eI TARIol

Chemistry

R stae 1 Iy

(Application of Electrolysis)

(

(ii) oAl R T THLROT H|
(iii) &TgeTi < e ||

(iv) ergeii o =Ry |

(v) AT & e Ide H|
(vi

orga st el o e
(Conductance of electrolytic Solution)

& o =Te <1 R T e 2
(i) 3R =e (electronic conductance)
(i) 3w = (Ionic conduction)
= FAERElE - o 92 § ol & WAl &
FHROT {oEq 1 =1 Sl 2, I Ferae e
ed & 3 " = W FRd §
S- o, fhsreng, Jwre o
AR =M (ionic conductance):- oG fae=m 9
TG & YETE % FROT {Sed o1 <o 2an 8, 39
A AT Fed &
T IEd AT A W Fed g
S[H- WSS TR, YA &R, @€l o T Sl
ICERERCCI|]

%, s | =S

() TewdAfEms  gEes 9 RRE e

‘ YeTEle  FTHAF 3G % THA % BRI
HROT BT o BT T

(i) O AR RS SO S At g
AfufRa T 8| R

(iii) =o¥ TS @ TOH A % €9 H qard

IR 6l BT 8| T ST Bl 2|

(iv) A IEF T A q9 g o HRT A §

F A o 2| ts el 2|
(v) TE U S BT e U g g
7|
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Class - 12" (Science)

| 1 79 (Ohm's Law):- STHAT & T B8
Rk STt | 3+ 1826 H s o fean,
3 1 W Fed €| 39 EW % AgEn,

1T o Rl R ARG favarr 3ad
e aTelt T & o T 2 |
faarR o faea g
fara g = i x foga g

. e il
..ﬁaﬁm_%gam

Id:, R:;

gare (Resistance):- WW‘#WT%H%@H

RT3 ST i TR Fed |

> Tordt =Tt o fwar qon SO yeTed 8 aret
forega & % ST i uferie] el Sl g

“R=V/I

& TIRIE T W A (Q) 2 g

SI Unit ¥,

R_V
T

volt

hm =
onm Ampere

. ohm = volt ampere™!

KgM?

S3A2

A o TR fogm seresl 91 H soiaersi o o
T [ AT TARIS o STTIRI FIE & &%eA-A cm? 2|
-, UTeRIel SoTareISi o Sl ohl G4 oh STTUTCH Q2T STV
FIE o SR o FGHHTIATI Bidl

R x ]

Rl
(x_
A

&R o —
A

l
R :PXZ
_RXA
o
P =rho ()
rho () 1 icRIErERaT 1 f4fRre ufoRrer et s g
gicriger (Resistivity):- 1 cm3 =Tee & ARie &l

ATCRIZRAT el ST T

1 ohm =

3IEARI- 3. eI TARIol

Chemistry

Unit,

A
P:RXT
cm X cm

= ohm
cm

=ohmcm

SI guTreT H,

P =ohm—m

1 ohm —m = 100 ohm cm
1 ohm cm = 0.01 ohm — cm

= ZEhTS TS qUT TohTS Shel Ieh ATeleh o WTrrer

1 el HTCRIERAT Fel ST &
l
R:PXZ
RxA
P =
l
2P =R=
#P=Rz
P=R

EISENIEIRCINNE]
Conductivity or Conductance)
+ ol =meten o FoRd Uicie o Sgohd ol T
T ATetehd AT <At el STl | 39 G 9
B ERRERIISIE IR
1

EINETS

B he
1
¢=%
G &1 A ohm ™! AT mho (W) BT 2|
SI votelt ® G &1 ZeRrs |gHA (Siemens) s BT &

1s = 1071
=rereRal A1 fARTE =
[(Conductance or Specific Conductance)}
= ToRHT SEA SATEET A o Tehish A § Soiaele
T &R 1cm?2 TAT 37 i 3l g lem A
AT Tl A1 fATTe <ot Fead |
Note: - FREt GaTersh o TRRILHRAT & FohH
FTTRAT AT TARTE Aot el Sl §| 36 & (k) 9
e foran ST |
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Class - 12" (Science)

l
R=PX—
A
1 1 A
—_—=—=X—=-
R P 1
A
G:KXT
g | = 1em? T,
A=1cm?&
G_lecm2
N lcm?
G=K |
8T, G = 9ol a1 K = =(efehdT
2nd Method
1
P
(P—Rxﬂ
B L
P l
T RXA
1 1
= — X —
"
K=Gx—
A
K=GXx

STt x =%6h°f@|?1’ TR Fel S o

A: ATARAT = FATH X I [Rh

e 1 AT <o & 2aTS ohm ™! cm ™! &
2|

K=GXx

=ohm™1 x -
A
cm

= ohm™! X ———
cm X cm

=ohm~tcem™! (C.G.S Unit)

=scm™!

K =sm™! (SI Unit)

Note: - F&q a9 W A T=ed 1 ATeThal S9H
T TRl AT T AT qAT 3o O W ¥R
T B

Note: - A9 H iz & ATetehdl | i Bl o

Hier =1eshal (Molar Conductivity):- T AiA Igq
STEE R TATARAT I HITR =TTehdl Fel ST 8| 39 A

m e TR ST |

3IEARI- 3. eI TARIol

Chemistry

1 A1t e Soered = Ve
Tehieh 3T Sl =TeAhdl = k
<V SEaA i =l = k X V
3Ad:,
HeR el = K X V -
. —-H|F—>—7
AM=kxv. ()
Again,
HieRa (M) =5 (0
M = % IRen=1
1000
—V(MD
vMD === (i)
o (ii) F17 Tho (i) TF § @
AM=kxV

k x 1000
Am=——

c
AR  dAeehat w1 z#s (Unit of  Molar
Conductivity)
k x 1000
=—
_ ohm™'cm”

mol L1
= ohm~‘cm 'mol L

qearntamenat ( Equivalent!Conductivity):- TF
U oI [d TTeed o (e i aTeehd SEehl
il =kl &ed €| T Aeq =k xV (i)

? wpx1000
- EgxV(ml)

T I I
- Wp = Ep
3qd:,

: :umwmmmﬁﬁﬁaT

1000 A

~ v

.y = 1000
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Class - 12" (Science)

gHte (ii) &1 9 Tl (1) Uk H WH W,
B HX
~ qE VR X A
Neq=kxV

». AT R =
_ kx1000

HieR SeqHqH

N
qEAA@ N = C eq
SRt C eq = AT Aisal
k x 1000
Ceq
iRl ATCTehal ohl 3alS,
k x 1000

Neq =

Neq =

=0 tem INT

= ohm™cm~\Um gediF L

et feRi® (Cell Constant):- OEq Siq=et 4
Electrode & &= &I g (1) T electrode &
ST HIC o &HA oh SIIAT ol HA (2RI hl el
ST 2|

o &1 Rt 1 6§ qrr B T

l
G =—

A
= [ 3R A %1 A9 FEI-Fe MeRe a9a @t €, o
et i Al U e 38 & SR st 2|

R=PXx-—
A
R=PxG°
R
GO =—
b
G® =—
R
o I sy
B uﬁﬁilw
0 — T e
1
Tt =err
0
YRR e

3IEARI- 3. eI TARIol

Chemistry

HITR FTTehRdl TAT Jeieh! arerendl | 999 (Relation

between Conductance and Equivalent

Conductance):-
KX1000
Am=
M
K x 1000
_/\m_ M
”/\eq_KX1000
N
Am N
/\eq_M
Am_ vV
Aeq_ oA
T
Am A TR e
ANeq e
HIX
Am  SFAR T AR
ANeq "R
HITR 57

Am TR 599

Aeq HIoR SHHEN
X

Am

Neq

(x = 3T

[.'./\szX/\eq]

FRres e
G =—

R
> Topdit forega Taered o foerae &l O it W ST
AT A1 AT Gl ©| d: AT Rl T Feadt
2| 1 =t H gix Bl B
1. I IgA AT & oIU:-
CH;COOH (cx ) —
A > AT T> e T —» a 111> Ao
T
. ST TS T =Tererd § T8 i 2 7]
2. & 9gd dTEed % 0 - KCL(a 100%)
HEAT Lo A ToaeEa TS
-, A S IR =TeT<r § 318 gis il
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Class - 12" (Science)

U TAT Ga AEd ATEed o [Oea &l a F T
ST %1 AT AT Uehich A | Hedl &, S

=Mreteram (k) | AT S 2
3Ad:,
AT o ——
T
qigdrl — AT T— =Arerehan |
ufd ml AT
ge § w41 2|
1 ml a9 A TS
FH B0

(Effect of dilution on Molar Conductivity)
(i) Forga et oM 1 Gisdr geM W agq
U= T AT Fedl ©, 3Td: 1 Hid Ixh Hel SA&a-
# i B 2, oy Jier = (Am) ¥ g B

gedil > @1 T->Am 1T

...................

“ensmnsssssnnnnnnns’®

(ii) I Gisar i AT § s ot S S R, (a =
1)| 3 Am 1 94 =9 iy § #eww g 8, B&
AT HIeR Aeehdl (Av) FET Sl 8| &6 Sa
HIeR STetehar WY e STl &

= Yad Igd AqEed % [0 A m H Iga 9 ad=
T agd a=ed (KCl, NaCl, HCl etc) & 7] faeaa
1 AT | A m TAT AR S & FHA (Vom) &
e I Wi X Hieft Y@ o et 8| Vem = 0 &
eI & HieR =TereRar 319 SfeeRad |9 W Jg= St
g, % HAra HIeR SATeehdl el STl | UTH 3T &l
Am = A% — AvVem TR g R ST €| 39
TRl 1 Debye-Huckel-Onsagar equation
el ST §| S e |ige R § w e g
Vem =0

SAm = /\‘;.rol

d: AT o Afav F T
I AT FT A® m A
frerfRor fomam < ke 2|

3IEARI- 3. eI TARIol

Chemistry

cm = 0V® A m & A&HaT T A UTH BT 2|
o A = SATeeRaT/ ST/ 3 TR =Tl

T AT IS o o0 A m H TIar o |0 giEgaq
I |IE0T o AT § weak electrolytes
(CH;COOH,NH,0OH etc) & Am % | &l
strong electrolyte ¥ ¥ BT §| 518 VY
electrolytes =T HIEUT EHETAT ST & A m T8l G-ER
TAT A1E H HIRT AT 9§ FGa1 & 3T Am AR em &
T T e IR el e v A Sl | o S
T (cm—0) W electrolytes @l U7 A Bral
& Forrg T &9 |isaT W &= 1 A m ST W 2
& o6 sqeRt WO s © U R | A moaw frafon
FICISY % F1EH g R ST 2|

A

Am | N

v

c=0

= HORISY o A o @A AT o Fo:
Frersd & 798 (Kohlrausch's law of
independent migration of ions.:
Kohlrausch's law:- T9-T9e Yae JEq STqered
% AL % T T TRIRE HER U (2799 &
AR R BT 7 1875 § Uk o 1
vierare frar o rerreg & fam #ed 2| 5
a9 & AR,

Torelt o= sTaered =T 31Id HieR =TeTehdl
SO IAA BIAT G AT 0TI o ATHId JFTEH

% AT % R BT 2|

A =V AL +VAZ
EENCEGICRIEER
() ANact = Aya+ + Aei-
(ii) Ager = Agr + AG-
(iii) /\Z'ngc00Na = /\Z‘OH3COO‘ + /\;voa+
(iv) /\zoﬁgaz = /\;g“ +2Ae-
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Class - 12" (Science)

(V) /\jﬁas = /\23+ + 3/\2?1—
(V) /\12012(504)3 = 2/\2(;3+ + 3/\;00%—
A3y FEH H SRURIN

(Applications of Kohlrausch's law)
01. 381 9Ed 39eed S9- CH3;COON, NH,OH +
TS % T HIeR <TeThdl 2l TUMT ST ekl 3|
IEEERE U EENERARE HRE RIS RS G
EEE /\?IOH3C00H =7
/\ZOH;;COOH = N+ + /\(O:OH3COO—
Now,
Aact = 125 S em? mol™t
Acr = 420 S cm? mol™!
Néhzcoona = 90 S cm? mol”Y|  graph

From

extrapolation of

AVact = Ayar + NG- (D)

Ager = N+ + Ngi- (ii)

Ner,coona = Nya+ + Nehscoo-  (iid)

gHto (i) TUT (iii) o INT § THlo &l e R,

Niict + Neuzcoona = N Nact = N g+ + N g +

A ;/Oa+ + A z‘ngcoo— + /\;.\?a++ /\Zol—

= 420 + 90 — 125 = Ay + Ay, coo-

“ N+ + Neu,coo- = 385

3Ad:,

/\Z‘OH3COOH = /\10;+ + /\E‘OH3COO_

= 385

02. Tl gaa [Ea sTeed (Si9-CH;CO0H) & oy

TRt Fiar C W AS, a0 AL o | 2l S8Rl 9

3G TSI 379 () 1 A G R ST Hehall 2|
Ain

“ A

STel, AS, = ¢ GisuT TR HieR FTershal

AL = 3T TIAT T AR ATTshdl

03. Torgit gaat faga sTaeed & e [RRie A

fersT RRie 1 U1 39 T o FRTEdr & S

a

H AB 2 A% + B~
TRIYE 999 §

IR E 0 0
o o

HHEERT 1-«a o o

I 1 [od
AR TET 1—a vV 1%

3IEARI- 3. eI TARIol

Chemistry

=W

1-a)V

(Ostwald Equation)

a%\;‘ll’

K = o feris

EACRISEETRIE

V = fored o e

e g AT I RIS ol A (o) T8 FH
ﬁ%a,

1— «a

ToreTa oht Aot a1 A (V) ok STt o ST

2T 2|
1

AGED)

oa < \/T/C

TR a9 W ot goa faea sTaeed & f&gie &l 7
I HIeR x0T % YA % SRHI! eidl 2|
o A1 I
L(Cell or Battery)J
21 (Battery):- &1 9T &1 ¥ 3119 A Sl o AvTES
TS T SE Fel S |
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Class - 12" (Science)

AT T G IUART S 1 oA
(i) S AT TRl BT MY
(ii) 321 1 Constant Voltage T&H T AT
(iii) g At
(iv) %9 FHq
<% TRATTale U IURIRTET o TR WSS & ThR &
B &
(i) TrtHeR sl (Primary battery)
(ii) fgfae 9E (Secondary battery)
(i) wrAtHeR sl (Primary battery):- 3 Sgt S/& q:
AR &l o1 ST Fehell €, 39 WAiHeh g} hed g
% 9 d% redox ATHIRAT BT ol § T 0 U A
F 2|

% THH ATHTRAT hael T & 1o H 999 Tl o
& TUTsRAT % o €1 ST W et AqUENTT Bl S 2|
SH- 1% ¥ (Dry cell), ¥ @@ (Mercury cell)
I e~ I8 Tk G MATHF A ©, St e
TS STt 3 BT o] 97 T S e T S
HECRUEICREECRE RIS IRSE 8
&A1 U Rty (Structure and Mechanism)s=
9 9T H ST& T Ueh 9 0T Seidels (TAIE) &l |
TN €, TR ATE AT FeAlS § &bl Tl & Ak
IE AIHEAT U9E. § & ®, 399 NH,CL T
MnO, 3 Taor & Inlt A2 R & S 8| 39 S F
A A H Graphite 3l TF D€ a1 & STl © S
g TAFIS (FTE) H1 FE H 8| Tl o e
STRTRROT SO STTUTRAT BTl ¢

el o IO FR 1 A6 H 9& R [T Sl
€ ek I o 31aX 1@ a1 &l @@ 7 =, Graphite
e % U4 TR R faet 1 ea @ §, aif foea
YUk FEH | NH,Cl F 5 Jea Aqered 1
i 3
[onization (3EAA)
NH,Cl > NH** + Cl~
Anode (-) 9 (Zinc Pot)
Zn - In?t + 2e”
Cathode (+) 9 (Graphite rod)
2NH} +2e~ > 2NHs + H

g (g

3IEARI- 3. eI TARIol

Chemistry

2Mn0, + H, - Mn,05 + H,0
ANH; + ZnCl, - [Zn(NH;),]Cl,
(ITF H,3R NH; 1 @9d 38 TR § Fram S )

= [ 9 & START (Uses of Dry cell):-

(i) gifsreedt #

(ii) =gt #

(iii) fre ®

(v) =3, aie H|

Y[ Yol oh ATH:-

(i) 39 91 & [99a 1.50 volt BT T

(i1) F§ TohT SR T B 2|

(iii) 3T Rt 5@ =1 STET S R ST 2|

(iv) 39 Ueh B ¥ T =M o ST A= Sl ©

I[&h 9t el Mt (Limitation of dry cell):-

(i) Gk il oft STareRe o HHTH 1 9T TR I8 9K

&1 S 2

(ii) <7< T ATST STFART T o FHROT STET 6 I T &

= ST € THIOTY T6hT TG FH Bl €|

(iii) HH Zn?* 3/ o FiEOT Hed ¥ voltage T wed

2|

o T T (Mercury cell):- 98 91 ST ffg @R
voltage (1.35v) Y& &l §, I Tl T Fal
ST 2|

Note: - Hedl ¥ & Ruben Mallory cell i #at

ST 2

= Hendl de sl T (Structure of Mercury
Cell) 73 g | Zn-Hg AHT™H TS U
HgO + C & Paste hTE &l & Xl & T80
KOH @2 ZnO T Paste Iga 3TT=ed &1 6
AT &| 9EA ATHed U F Inert Porous &Y
# @ S |

RaTiater (Mechanism):-

Anode W :

2KOH — 2K* + 20H~ (ionization)

Zngy = Znfly +2e~  (Oxidation)

Zn?** + 20H™ - Zn(0H), - Zn0 + H,0

Cathode (-) W
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Class - 12" (Science)

HgO — Hg** + 0%~

HgO + 2e~ + H,0 —» Hg + 20H"

Hgtly +2e = Hgs

Herdl Wt 1 ITAN (Uses of Mercury cell):-

(i) Camera ®

(ii) A ATt I 4

(iii) =St

(iv) Torga Raetn #, i

Hedl e 1 A9 (Advantage of Mercury Cell)

(i) =@ ¥t 1 &9a 1.35-volt Bl 2|

(ii) T T TIF T TR T o T A1EH 2|

(iii) T IET BT B 2|

Herd! 9 T HIATY:-

(i) ¥ T B 2|

= fadEed 9 (Secondary cell)z=a @<t 5 Tz
T VTied R g STATRI Feh SR-X ST &
AT ST R 7, I faeliaeh It el S B

= Storage Cell a1 Accumulator ¥t gl ST &

SH:-

(i) | =t 9 (Lead Storage battery)

(ii) et F=mers 9 (Nickel-Cadmium Storage

Battery)

> I = Gel- T U T iae 91 € S 2
a1 aR discharge AT charge a1 ST & 2|
29 9 § Pb &1 UATE U PhO, ¥ WU Pb and
Grid 1 e BT 8] 38% H, S0, & =
Torea sTTered ol 1 T ©

Anode = Pb (&)

Cathode = PbO ¥ 1 Pb Grid

fa=a stqeed = 38% H,S0,

3’b|PbSO4(g)|H2504|H25‘04|Pbg;zs)|Pb
+ 9] ¥ ®ic Ui FH H Tah GHY o GHR S
& g
= Cathode & Pb &« ATHTeRaT § AR €1 <
e G A | S UeRR S AT B B
(i) e atafRar (Discharge Reaction)

3IEARI- 3. eI TARIol

Chemistry

(ii) 3TmeRT ATHTBRAT (Recharge Reaction)
(1) e sAfirar: - 9 1 Suan FEeE
AR e 2|
H,S0, » 2H* + S027) x 2
(i1) Anode (-) W
oxidation B
Pb - Pb*t + 2e
Pb?* + SO2~ - PbSO,
(iii) Cathode T
PbO, + SO~ + 4H* + 2e~ —» 2H,0 + PbSO,
(iv) Net cell reaction

Pb + Pb** + SO~ + PbO, + SO}~ + 4H™
+ 2e”
— Pb?* + 2e~ + PbSO, + PbSO,
+ 2H,0

Pb + SOZ + PbO, + SOZ~ + 4H™ — 2PbS0, +

2H,0

= T RE¥H % aw% H,S0, &1 @9 g1l &, oed sqem
9@ 1.38 km3 ¥ ¥ 1.20 gm3 Bl Sl 8| =9
TId 39 recharge ¥ I STERIHAT BT ¢

> 89 SAHFRAT (Recharging reaction):-
Discharge battery & DC Source ¥ SIga
(et voltage > 12v) recharge &% %l UshAT
A AT AP e 3

(i) Cathode (-) OX

PbSO, — Ph** + 502~

Pb**+ 2e” > Pb  AT=EA

(1) Anode (+) W

PbS0O, » Pb** + S0z~

Pb?t = Pb*" 4 2e~  (SiTadia)

2H,0 — 4H* + 207"

Pb** + 202~ > PhO,

Net Cell reaction

PbSO, + Pb?** + 2e~ + PbSO, + Pb** + 2H,0
+ Pb*t +20%
- Pb%** + 502 + Pb + Pb?*
+ S02~ + Pb**+ 2e” +4H*
+ 20 + PbO,

2PbS0,+2H,0 — Pb + PbO, + 4H* + 2502~
= & B 9 electron foaia fozn # iU gl &

S99 TAE W Pb au1 Cathode W Pb0O, &t
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Class - 12" (Science)

1 St €, Recharging # cell S et 9«
&1 e w1 FT P
1d: Discharging # M PbSO, recharging ®
AR PhO, H ARIUM B 5 &
= Secondary cell & ITIN:
(i) g |
(ii) TR H,
2o 9 (Fuel cell):- a8 9 S8 S99 & qO@EAHH
o1t & i et ot S B S 2, 99 e e
eI ST &
= 9 9 ¥ S99 % 9 H H,, CH,, CH;OH g
T YA TR ST &
2o 9 & ISE:- (i) H, — 0, Fuel Cell
(ii) CH, — 0, Fuel Cell
(iii) CH3 — OH — 0, Fuel Cell
(iv) Propane — 0, Fuel Cell
(v) CO — 0, Fuel Cell
H, — 0, 299 ¥e1:- 39 9 # Pt, Ag a1 CaO wiRa
gh #ad e (Graphite) Seiaere His sieird NaOH
g1 KOH Sea 3T7=ed # g4 & ©| soidele W H, 9
0, 19 varteq forar ST 7|
FRaTater (Mechanism):-
(i) lonization (TIT)
KOH - K* + OH™
(ii) At anode (=)

20H" + Hy — 2H,0 + 2e-
(ii1) At cathode (+)

1
502+ H;0 + 2e™ — 20H"

(iv) Net cell reaction

1
© HZ(;)Z 0, (I; H,0
249 9 o @9 (Advantage of Fuel Cell):-
(i) 39 e 1 1 &7 e B 2|
(ii) 39 T T TEAT 70-75% BNl 2|
(iii) TG T B F FROT 3T ToA T AANeT T H
IURRT ToRAT ST 2|

3IEARI- 3. eI TARIol

Chemistry

(iv) =8 ¥t ¥ ufathet % €9 et UTH B9 €, S

T Ted § TAT THHT ITANT Saiked amt o |

gl

= Ze ¥ @l 98 (Limitation of fuel cell):-

(i) T8 HEN ISH H1 ITANT B B

(ii) T YA ATHE ATF F&IH BNl 2|

(iii) =9 Handle =T S BT &

Note: - H, — 0, 89 ¥ % 35T Apollo

Mission # 2T =1 |

&R (Corrosion):- CO,, 0, TAATH A 6

IR | eIt 1 ;&7 B I haT GeRoT

FEA o |

SETE00:- (1) |18 H SE A

(ii) Cu Ud Yidel 1 &0 &

(iii) =TS T RIS AT TS|

= YR ¥ YoAl, W1, STeTS, aA1 Alg F 51 31T
FEI3TT T S BT 2 |

= &R &gt o =Ry & Frafa whe 2|

Extraction

Metal Salts = . Metals

Corrosion

Jegror i Brnfate
echanis OrITOS]

T3 1 GHROT Ueh Tl Tt Hel 8, oreeht
ferenfafer it sme SauEmEte Bsi & g/ A S
2|
eI R Ter 50 o ST:-

AGISA™ 0, T CO, TH
STTATST (S STqeed) o IUTRId § S &g o 9Ide
I TEEE I A FE F g| N IF o uHe
T3 31X 9T TS ol 1 FAT &| T o TARR W
STRITEROT o G Y& 9T &A1 | 9aiid giee agd
e foeae | ST 2, s S9e & g 2|
e W H, 19 3G Tl & S 0, TR oA |

SiTeRiTehd 21 ST ¢

Anode reaction: - M5 — M(Tc}) + ne”
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Class - 12" (Science)

Cathode reaction: -

02(9) + 4Hp) + 4e™ = 2H,0(D)

Net cell reaction:-

Ms) + 02(g) + 4H{q) = Mty + 2H,0(D)

CO, + Hy0 — H,CO4

H,CO5 — 2H* + COS

GerRoT &7 FateReer (Classification of Corrosion):-

(i) TETEE qETAt G 9RO : chemical reaction

(i) §&H SiEl g 9&RT : Bio Corrosion

(iii) ATTHSAT T TG FE GRT GeIRT

Electrochemical corrosion

> @rg | S @1 (Corrosion of Iron)i=
FIIHESH AT T 0, Tl ST § AR
U TR Y 0T o [HI0T Sl UThAT 3l ST 9T a2t
o =t 1 <

» ST @ I Rariatd (Mechanism|of Rusting of
Iron):-é@ﬁmﬁm% SRR ?’ﬁETEH\_FF’T
T Ueh q: ST Id TaTaieeh YohH § o
0, + CO, T TH! A Igq = 5 Fe
anode TUT 3[F Fe AT 1 &R & ¢

Anode reaction:

Fe(s) e Fe(2a+q) + 26_
Cathode reaction:

1
H,0 +§Oz + 2e” - 20H™

Now,

Fe?t + 20H™ - Fe(OH),
Fe(OH), + 0, = Fe,.03.xH,0

Rust
Fe + 20H™ - Fe(OH),
Fe(OH), + 0, = Fe,.03.xH,0

H,0 +%02 + 2e” - 20H

5 el (Fe) o1 Y&IR0T €1 €l 2|

ST (Rust) Ha@H, Porous, Powdery e BT §
G e e

ST o o foTu 0, adn moist &l ITFRATT 3T&|7=|'|'€T%|
YeIROT =l T ATl &R (Factors which
promote Corrosion)

(i) 9t T3 A (Moisture and air)

3IEARI- 3. eI TARIol

Chemistry

(ii) sreIfsat 1 IR (Presence of Impurities)
(iii) @TgeTi i BRAmeraT (Reactivity of metal)
(iv) S e il JURATT (Presence of
electrolyte)

(v) argai & ¥ R & (Presence of
distortion on Metal surface)

(vi) aREA | €O, TH SO, 1 JURAM (Presence
of €O, and SO0, in air)

(vii) H1e9H T PH (PH of the medium)

H&ERO § F919 (Prevention from Corrosion):-
01. 98 &9 (Surface Coating)

(i) &3t % 99 W oil, grease, paint AT varnish
KERECIED

(ii) Non-corrodable €1q % 9ael ¥dg
Corrodable &g o ¥1ag W Coating 3T
deposition AT ST 2|

(a) Fe @& ¥1q8 W Zn, Ni a1 Cr & thin layer
deposite TR ST 2|

(b) Cu T Brass & Sn @ thin layer gRT protect
foram St 2|

2. TS A e # TRari

3. ST g

4. TS

5. Mg &1 Zn [ ST &< Catholic

Protection
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