PP Tt T

e R RS GJ)

UNT 7= |
“Electo Bhemistry

Electvo Bhemistry :-

Electro Chemistry 1S

that  deals with conversion

o bhranch of  science

of  chemical enerqy '?‘ﬂ{lo‘
'gledY{CQl er\g'{q-‘d ~U1C6 vevso

tﬁmg Rasic e rminalogy -
] '512(:?:\'0131:2:— M substance which  decomposes: as O result’
of passage  of  Blectric cusvent 1S called 'Slec_’cvolgbe o

This phenomenon  f  called "Electrolysis .

3] Gorductor:- ® substance which  allows . the passaqge
of an electric cuvrent through & & called

BGonduclor . , g ‘ ‘
Egr cfh_ll metals , Graphite , fused salts ,'qquveous . solution
of Wwcids and tbases , salts .

3] Non Gonductor (ot) 4nsulator:- & substance  tomich  does
not  allows the poassage  of  electric  current {;h-(ough'

it 1 called mon - conductor

Eca el M non - Mmetals Cc;,accept Gl\'Cl'PhTJce)

s, Wood |, sublben ,

PaPeY ) (31063 . |
(]'\dpes of Bonductors -

Bonductors are  divided  into two types J

bases  of RPITIE o b IPES Ton the

.o Conduc’mng RClements. |

(| Glectronic  conductors |

3] 'ﬁlec%rolﬂ%ic t’onductorg_
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']'ﬁ.ectronic Bonductors:- The Conductors  which conducts

the electric  currents without decomposition g

to flow of free
callecl  Blectronic  conductors

conclucl'{u'dg i due

electrong are

Ex=Wetals  fike Fe VLY I

8) Blectvolytic  Bonductore- The

conductorg which  conducke
the electric

decomposition _and
Llow

Current  1woith

condue ’ci'u’{iﬂ 1S due to

of  {vee ioﬁsleleclrm—\s

Ex-Mqueous Salts: / Mheids, bages |

‘depes of cens- , ’ ,
ﬂ'&echohd’dc cells . : =k
9—:\ Qalvonic  cells C’&edvo Bherical ce\\)

ﬁleclrolgl:'xc cel\s:- 'Electrohd?;‘ic cells  41hat convevis

Qlec’cﬁ’ccd
energy mio Chemical energy |
Qalvanic cells~ Electro chemical cells convexts  ehemical
. m
enercald into electyical ener% of spon’éaneous Yed
) ’ edox
Yeaction S . calley Qalv anic cell .
Exr

Zn [%ﬂHCU”fCu.

Zﬁt'ruckuv*e arid wo;rki'ng of ’@q\uan'i'c cell ~
J Bnc  Mnede immersed  in NSOy, i . actg as
Mnodic  Halr  cell .

&] Cu Ccﬁ;hode {mmersed
Cathodic Half colt

Eﬂ The two taw cells  are

in CUSoy  golution g Qcts Qg

convnected by  tnuested
U-Shaped tube called Salt - bn'dge 0t containg  KCL ; KNOy

(00  NH3NO3
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Punc’t‘{ons of &aly Bﬁdge -

L To prevent mix‘{ng. of two Solutions .

Q- TJo prevent accumulation of

3 Jo  wode electrical
Contact between W

cells . ® helh
CA_
e N cathode
) (+)

Saltbridge

\] Mt anode - oxidation

N — 2t +3e"-

Q] Mt cathode - ‘ﬁ’educﬁon
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Galuanic  Gell

"glectvmld%‘{c cell

by T\ega’c"we s'tgn & anode

S vepresented
SN |

oy positive

Tt converts electrical ] T& converts  chemical
energy mnto chemical energy into  electrical
er\enaﬁ . energy . -
1] T& vequires Sources of JT% acks Aas a Source
electricity 1like ‘battery . of  electricity |

B3| Gathode ~ i vepreserted ?J"@a’chode s vepresented

by Positive sign g
onode 18 vepresented

by negative gign -

”J dalt '@ﬁ'dge 15 absenk

L[J ngvc Bﬁdge ‘hS pregen%

5) Tuwso

present

electrodeg arve

N Same el@C“‘ITO\‘\dke

53 ‘Two electvodes ave
present in
elechfo\ldbe :

Separate

6] 'Elec%v?c cuvrent  fiouy

from Hdoode

-

to cathode

6| Blectric cu¥tent Llows

from  cathode o anode .
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1PN Dantel cell

e —

Geft)  Znes) | 0 (aa) [T eu™ (aq) | culs) (Rrignt)

The electrode  poterticl  of  ihe 1ght  hand  electrode
CroW cell) 38 wwilten  as

Ecw‘lfcu - Eocu“-]cu’ + g— n fcu‘”(aq,'))

" Tre  left hand  electrode 1S roritlen as

F o T
?n-n'(q” = E Iint -+ R 1 4
[ 3in TN n [Qr\ (Qq)]

. The °
Cell  potential Ecel) = Blectrvode potential of 1he

- ﬁlcclrode

e Y T e L e

right elecirode ‘
Potential  of et electrode .

< Fen =) g0 + RT
[ cati lCU F n [CL{"\l(Qq')]] - [El;nﬂ'l?.n “'é@l'\n [2 nta )}]
¢ @q,

— 0 -
7 (6 catrleu T annﬂl-'m) e tnLC““CaqV] ¥
aF | T

1ntl(aq)
Ecell = E°% ‘f_ET n ICU'“'(QQJI o

F W €cel) = €0 -
[ iﬂ*lcaq)] (\ e (‘u"l lcu €2h41 l ?,l'\]

o )
E%ell 1 cell Potential {0 standard  siqte

‘335 conue\—’c‘{ng natural 103cwithm to the bose log &

R, T (298k) § F

GO?H = eze” i O'QOSCTL 103 [Cl'{-}l(qq"j]

Q-n'h_(aqﬂ]

.C‘ISD wiitten g

Subs’cﬂu{fng the values

This equation g

£ = E€° - O
cell cell \(:ng 103 ﬁ“”‘(QCDJ

[m]
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IFor A reaction which  inuolues  movovalent €
blvalet  3ons , et us  consider the cell

Nics) [NT>caqy 1] Agteaq) [AgCs)
Tne expression  for  emf  of cell i wilten as

Ceell = E% +-§é‘£1f\ lABu(Q{D >

Q\ﬁﬂ (aq))
The Nevnest equation  can e wyitten  qg
Eeen = fo — 9303 ‘e
' 2222 Moq |C
= Tog [Jq (o]
(A [a)®
Reference Electrodes -

Reference electrode s an electrode  of ~ standard
Potential ; with  1ohich <we can - Compare  oith poteniials
of anotrer electrodes | :
Qgeconchrg Reference Blectrodes -

’@qlome[ rglech-ode -
Gonstruction -
l ;
—%-b'qu{oo mel  electrode consistg of  a lube at the
I;: r‘: of  which a Small  amoyunt of H3 S placed -
©  Covered with aq t *
5 e { Paste  of Solid Hg, c1,. (cnlomel)
on 1
i ' oo keb s then Placed gyer the paste .
7 M platinum wdive dipping  into  the mereury  tayer |, i
Used for mak'l'ng electrical contacy - '
Jre side tube i
=5 The : S used {fu making  electrical Tondh
Contact  wilh o Salt bridge
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—The electrode potential  of the
to. v | R
A L:__, )
il — Platthum wive

’ - —~ KCL solution
> Hg,Cly paste
== i

Tt & vepresented s
N3, Hg. cly , kel (sat-solutlon); €% g.1120v
WOY'HT('\(J '—

Tf the electroge acts - Qg

The

calomel electrode 1s

£ the electrode acts asg anocle  the Yeaction is

2+
1H3(1) — Hgl t e

RS "
Bl t1m H?];_C'z(s)

1 v +' -—
HBU) pra | # Hglc'll(s) +2e”

cathode  the Y\eacﬁon- is

H32Cla () — HgX* 42y

24 "
Hgl tle > YHg¢q)

"E_-,_Cl)_ 1le”
(s) T 2Hgqy aC1

1 fal i o
electrode Potential is  gven by (for example Cathode )

E ~O
(calomel) = c(fnlomel) - g—\n%r
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depends  on the actiutiy of
decreases as  the

The electvrode ‘po’cen’c{’cﬂ
the  chlortde Yons § it

aclivity of
the chlodide fons  1ncreases .

The single  electrode potemtial  of  the Lgee calomel
electrodes  on the ‘h«ddrogen Scale

at 29k

ave given as
O N Kt =0.3338 V.

IsON k¢l = 0.2800V

FBaturated K =024V,

$ilver - FTver Bhlortde Blectrade -

’lgonstruc’ci’on and  wWoy King -~
Tt % prepaved BY depost¥ing a  titn layer of
:Ecl flec%rolgkth\\g oM Q Sllver o plainum wive € it i
en :mme\'sed tn QA Solution Con{cx‘i'nfing chlovide  Tons.
‘Jris  electrode S represented  qe
Ag | Agcl fC"qu)
ard the o lectrode  veqction 18
Agcl 4 e~ = Ag +cI”
The  Ag.a ‘
-Agel electirog 1 It Y
" e . e 18 ¥eveysiple 1:0,|f:h Yespect
- S = = V
y Potential * 4t VK toih Saturated
R A T With «
( . "
wpet 1o g O IN kel i OV ik
f\

— A9 wire

D,

s Sat'uvol-ed kel

, AQ¥ PG -
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Glass  electvode :-

Glass electrode 5 the universally emploged  for

Prl measurements . |

'Gor\s%rudi'or\:— THe qlass  electrode  'i¢ ™made up of q gpecial

qass  of  we lative ly 1om mel U’ng pPoink & h‘(gh e lectrical
Cohc-luc%'nv'rud + Jhe Qcsembly  of glass electrodes, Consists  of
A thin QNAss  bulb  Flleg with o (n HCL  and o Stluer

A0Tre L 2 .

Coated  4yigh
i T

A'The

siver chiovide :. = e o
, d B Immexged N it

. tlere
~eference

A an  interng)

electrode -
Qlass elecirode

1 Yepresented

as .
[O-IM He L [calass .

Ay IHSC‘CSB

Principle= Yonen the

glass electrode
arother Solulion

1s immnersed 0"

) r Whosge PH value fs o be deﬁefmﬁned
here develops @ i _
Potemtial by, the
S two Surfaces  of the
> The potential difference deueloped 1S opoional  ig
the ditference N py vVolue . el
’Jheondr ‘The glass membrane  of 1, Q0ss  electrodes
Undergoes  gp ion €xXchange  weaciton y Ehe Nt ons  on
the  glass exchanged  fy H* Tong
_j(_BNqu +out E"{E‘_}E?HJ' t+ Nat
£olutinn
MeMbrone HERORGS
dhe  potential  difference  or  thg

bocthdéﬁs Potenttal (° €r)

at  the  Tnterfoce s the wesult op the ifference in

potential (€,- ¢,) developeg

QAcrosg ’thel qel lmder of  the
qlass  memprane betuween

o Tquidg.'

gl S
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e e e wmmad il L L TTEN s i

AN
IJ “ e
i arnd w,f
\mnc
'm a waled
%\QSS bul®

Advantoges-

U Gloss electrode  is i
e the most convenient G ST(Y\P\E to

3 Builibrium o
15 YuPndl\d ac hieved -

3] The Yesults  are  accusate

LIJ Tt con ke i i
v Wed in Wwbid, copur  § collidial  sowubons

dtandavd teduction potential  yatues.
® Agt: ng = 0-80 volts.

® cut: oy o /31 Volte

@ 2T Hy = 20.00 yolt-

B pgtr Pb = —0.13 voltg

®) sotr ‘Sn =
© nivr g =7 ~0. 1 volte
® cd™: = —0:L46 Wolie
Fe™ 1 e = —o'-uq volis
@ 212, 4,

=04 valks

= —0: 36 Uolie
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rpr‘ob\erms on calculation  of 1the ernf  volues .

‘] Jo calculate the standaxd emf of 1he | celi codmium g
copper  § determine the cell yveacton oalso

Cdesy — Cdfgqq) +e” (anodic reaction)

o =
U agy T2 7 W)  (oathodic Yeackon)

+ .
Cd(s) + Cu (QC\,) %—l. . n Cd-*z'qq:’ +CU~(_S‘)

€Cell = ER" =

5} 0:34 +0.HO0

= O3y Uolis .

Q] Balculote the emf  of the cell  represented as

g 41 %
nesy [2n (aq) HlH*OM) [t (aki)
ECel\ :ER‘EL :
= 0.00+0:16
= 0 yolts.
sy —> n™ - -
CQCL\ e -CﬁOﬁOdlC {eackc('ons)
IHY 1qe
€ —— 1y ('ﬁq‘thod{c "‘E‘QCHOOS)
z * e~
NEAHt = o Lt
3) | Galculate he et of tp
o 4 e %n"A% Cell' Q{: -Zsoc
neentration  of ' L oo ¢ when
- con -
CEOCEH at lsoc :{,5‘6V> Ceﬁtr\a%[on O‘P P\(3+: 10:0 \
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[ BEYsiE

Se\r 47
= Ecey = E%en ~RT tog (30™]
" Tagr)t
= Een = 2303RT log (2nt?)
ne [gaﬂl
...>_ .5 — ¥& 1 303 x @, Aly X'lcl% (08 [O lO]
2% 96560 Lo

= .15 volis .

PGQ]C\“Q%@ the Standaxd  emf  of Ni-Ag cell

Cell  Yeaction-—
Nicsy — nyt (qq) t2e” (Mnodic reaclion)
A" + qe- ﬁ\mg(s)

-l

(Bathodic reaction)

—_—

EM‘p = ER-EL

= 00+ 011
= 10y yolts .

Bonductometric titration :-

Principle 1~ Gonductometric Titration
based on the

Measurement  of conductance of
duﬁng ttration .

The Conductance of g Solution depends on
() the number  qnal chur%e on  the Free Yons

() the mobility of e zonc

5 a volumetyic

the

&
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=
Mocid - Bose  Titrotions -
)| rorg acid vs Strong base (Mcl vs noow)
Krown amount  of acid (Mch) s token in the condluctivity
Cell & the -alkall (KIQOH) N the buxetke.j‘nm’an«j the
COr\dUCH\ij(J "of the HeL fg high | this i gue ko e  presence of
fast i s
St Mouing  p+ ORS  AS the Nooy is added %Taduolls,
:::S'\duc%qnce will  be 30705 on decreos"mg unti| ‘t‘he acid
| br;en Completely Neutralized . Mfhie i due 1o the
Teplacement  of iy °
o ask MOVING Y §5ns by sbw moving  Nat jons |
The point "indicates .
°mplete  newtrott zation of all Wt iong.
gty
T b
g &
2
g <
e
9
3
T
C
8 |
|
' > x-0xis
vol of NooH ——
H'C™ 4 Naton —> Nater oo
#eid Base Salt  aoqtey.
Further i : |
- Addition of NoOH Wil introduce the H{ast
MNoUIN o™ lons. Iy
15‘3 . ‘Thevefore the onductance | aftey Teaching a
@ytain  Mimimum 3 -
) Value ¢ WO begtn 1o incveqse
n lottin the co °
o \ P 9 _ nductance Against  the Volume
Alkall  addey rthe  two lines Nierg 1 at
) ) et at o pant ‘B!
Ques  the end point , Tris coRespords 15 tpe U; of
ume
NOOH — requived o neutralization
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Weak aqcid s strong base (CHacooH vs NaoH)

Known amount  of

weak  acid (cH,cooH) 5 taken
" the onductivity - eon

Nd  the  alkali (NooH) in e |

.
_ the conductivity  op CHacooH 15 tow, this '
S due 1p the poor dQSSOC'{C&Ton of CHaCooH
S oadded Jradualy Conductance 1

Wil pe
ncreasing s

burette . Tn‘lunlud

As  NaOH

%ding on S loua‘l'g

S odue Yo e fovmation  of highty

1ONised
& HaCOONQ, .

/N tﬁ*&ﬁg

JC

A

Conducfunce —>

>

X -QLis

Vol of Nooy -

CHCOO™ 1Y 4 ot ou- — CHaCoG Nat

) + Hy O

pPeoxly 1enised Strong H‘.Shl‘d Tonized Unitorited
Ocid base Salt

The  point g indicates complete

T\euhralmauon of

CHCOOM + Ryether addilion of NoOH ?n%roduces

fost mcu?n% OH~ Jons - Theve foye the
solution begins 1o

before .
On plotting e
ClKoll  added |, ihe

excess of
©nductance  of '{hé

Increase . auen Move Shaxply  th
| an

Cenductance

against ’the_
Wwo lingg

volume = of
intersecl at point ‘B* o

Ques
the end point-
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Q‘S{chg actd Vs weak base (HCL Vs NquH>

Krown  amount of  weu 15 taken 10 the COnducftTu'f%lj

Cil % NMyoH % added gvodually  from  the bugette.

Toitiolly  the conductivity of we i high -Rs the Nuyon
18 added %\’adual'hd the  conductance 1ot

decveos'ing umtil ol e
Tris 5 due 1o  the

be Qotng on

acids been completely  neutrotised

replocement of Ht

ons oy slow
o + Ld
mouing  NH, {ons . _
/\Lj_-Q'JUS
I A
Q
(]
C
g
3] 2 ¢
el s
8 Endpo\r\ﬂ'
Vol of NHyOH—s X
F oy~ P e .
HHC” ¢ Ny on —> NHG " $ 0
Eg‘tmnﬁd weak Salt Unionised -
Qc

base

Rirther addition of poorty onized NHLOH  does not

apprecioble change

cause GLmd
point  of intersection B g the

N the conductance | The
end point -
Weak acld Vs weak base (CHaf—DOH Vg NHqOH)
When CHaCOOH i

- Titvoted mad’ms’c NHLOH
Conduc’c‘l’u?”cg 18 (301,”‘3 on

| ir\c‘recxs‘ing - This

‘ ‘ € due 1 the
formaotion  of highly  fonised  galt CHaz (oo nlot
Crla COO™ Ht NHyOH™ — 5 CH3COO NHy ¢+ 1,0
weak acid weak bage H‘gh“d untonised
tonised Salk
L

O oo

- ol g
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further  addition
any  appYeciable.

fofter  the neutrglisation  of  CHacooM,

oM zed NHyOH does mnot cause

of poov
conductance « The poimt  of intersection

change N the
\Bp s the th pOif\k'

"S> A
%fd}’ ‘\n%

T ¢nd PO

‘ 4

S - /B

Q

b

i)

C

8 o
. >x_a‘fjs

Vol of NHUOH —

Batieries -

‘—>-'81.QC’C\’O chemistry g Mmany  applications
Saence € in  ayr everyday  1iyee o
— One  of e
batteries -

n

™ost
Pepwlar  yses  of QoWanic cells are

— M b(’ﬂ:’cer‘ld S  an

electro  ehemical cells

electro chemical cell of

AotLiEd  classified Nnto  three types
ﬂ ”Pﬁmonj cell (o @Q’c%erﬁ |

g] éeccmda'nd cell (o) 'l’aq&eﬂd.

3] Fuels cell -
Pﬁmm\j cell ‘- Thego cells  are

not e
— Teue@lble i havged  or ey

al most  been

TeactHon
\’QOC{ICU’\JCS ) ha\je
o products fuvthuy
Produced ¢ g4,

Hence |, d{scharged batteyies

Converied

e-‘lec]:T{C{:]:‘d o no mMorp
bﬁ{’ce‘"ﬂ becomes dead

cannot  be  yysed again .
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Ex- 1} Voltaic cell (coPPer and  #ne plates
of) H«,_SDL,)

Q) Pantel cell (_%h élec‘hrode irr\ NS0y

'(Secondmnd cell oy @C&’cey\d;_— The chermical reactions -

TeVersed  hy Passing  divect
direciion . The  cone

’che\d Qre  able 1o

electyic  cwyvent  in
are des‘igned {or
techu'\'%euble

Eci:— Ni-cd Siom%e' cell, \N\ercu-sg bod;‘terg

Ni - cadmium cell :- Ty onsists  of cadmium Anode

a poste  of N (oH),
BGadrmium S
Combines  10ith,

cathode g

Al vdnode :- OXidised 15 catt

or® fons 14 {orm “Cd(om),
_ dischomging
Cd(sy +20m T on), () +re-
Choocgms

At cathode:- NToy,  4g teduced

dipping  in

§ cu in CuSDL‘)

&

Qve

oPPos‘iJce

Yepeated yge g

ac

%  Futher it

to ' NT* {onc which Auvther
COmbine with op® NS 1o fovm NT(om)y .
Qischanging
ANI(OH)y (5) +he” —= < N7 (oK) -
Chasging S F RO o
Overall  weqction duﬁr\% use Cdfschmca‘(ng) |
. . dischaxging
Cd(s) + Nito, +tiko T —2N cd (oH) .
‘ 8) +
cho;gca'fng 1 (8) . N {OH)l (s) +-§ner33

FOf the (\bO\}e Ceu RECICHoﬁS ’ -|E 'is

Jaseous  products |, Tpo
cdlon), ¢ Ni(oH),  adhere

be (orwverted b‘d

No  formation of

P‘"Od ucts
Wel} o the

Yechan g‘u’na the co I

Cleay that  there i

of

Susfaces . This can
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y_-‘ v
'RCChmqﬁng The BnHNld.-

When  the ewrent s
divecifon |, Lhe
Yesull  ed gets
Cathode .

The duiing  charging

. b s chaxgi'n
C'd(OH'),, (s)  NUOHY, oy ¢ Pr\er% :Lv____‘iﬁ-‘;
dlschfmafng

passed

Clecivode Yeaclion

ch osited  on

nel  veaction

Uses:~ Ty S used  in calculador
lransisigpe

ordless  appliances -

18
both
1t

bcxll?l”}_j which can  operate

elecimhdl?c cell - 1ohen
Supplies enerqy

When 13 1s techosged | the
elec’cr‘o‘lgh"c cell .

~> The  1teqq. Aeid
3 b ¢ Volilaie
—> The
—>  Jhe

Qs an

i e¢lectricql

§

cell

S%orage baJchemd

Cells .

up  of

paralle!. m
Qlso

—> Jasipus

NUumbey
Connecied

Plateg

Pavalle)
Qre

Insulators | ke
©mbination
(28" b\d-moss) ha\ﬁng

Sepa¥ated

one _ 0y Tubber

—= Jhe entive is

dgns'l-hd |

%eLS

anode

r elecivonie

a .Secondaarld WYpe of

Qcts

then

1he
Yeversed

NTOy

opposite
. Ns

[
1n
a

g on 1ihe

1S

cd (s) A NTO, +2H10

flash  (Reeits ;

as a oltaie

as

cell

&

cell
becomes XYundoyn
Operates as an

QA voltafe

ONsiste of A numbey of

lead dl"ox(‘de CPbﬂl)

Qe connecteq

Plates (C‘athodes] ase

from the adjQ cent

(@0 glass (o0 fper
'?mrne'csed
1309

Tn CrllH:_SDq :
of
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© _ 0
prode l cothed® -
Tl i i
d " i h\'lr'.
o fnf}g i
. 7 y v )
&k Ay l
A .' ‘!:l i
ik i i
aal || N
3 Sai iR
- %ﬁ?i‘ =M =
& T 1 B "F.,M‘,‘ =_ =
il :{'fﬁég{ - i'ﬁ.}‘.,lr =
oo, TR L5
ol S
=0 i el "J—»' Hysoy
golution
‘The  cell Mmay  be vepresented ag
Pb | Pbsoy (1 HyS04 (aq) |PbO, |Pb
wovklng (@ischmg?na)
At anode :- | 1 ‘
‘ d 1 o o '
Purther combines

with  soy™ fons
PB(s) + 50, (qy “Lhorging
Changing

insotuble Pbsoy
PbSOy (sy +26 -

R%  cathode ;- PoOy, 18 yeduced . o pyt s

) 1ons  which
combines  1otth Sog* ‘ husther

ns  forms insoluple
B0 5 ¥ Py /33m)) N

PBO, (s) + Ut 450> = discharging
- (8) u +re ——  PbSOy () +aH,0o
Choomging '

Pbsoy |

) 3 cell weackons i 18
'S precipitate  at  potp the

used up -

clean that Bbsoy,
eleckodeg & HiSoy s
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As a vesult, the concentration of HS04 decrense 2

hence  the densﬁfﬂ of HySoy  falls  kelow 1420 mim1. So
the ‘oo%’cend needs *rechoosg?ng.

Rechangng the battend -

The cell can be charged by passing electic
Cuxrent in  opposite  diveciion . The  electiode Yeactons gek
veversed . s A wesult Php s deposited at Anode &
Pbo, at  the cathode .

The density  of HSOy  also  Tneveases .

@PbSDL, (s) tRHYO + Eneycaxd = rb (s) +Pbo, (s) 42ty S0y (oq)

UsSes:—
O kead g5, e i
- o 9 cell ig used . 1o SUPPlY  cuwrent rY\dl’n\H n
molles ; such e Ca¥s , buses, trucke etc
® ™ 1 A0 used 1

das engine  ignittion telephone
exc haﬂges ’ hOSPT{;le , '

thium cellg:- These
%

Cells  dg roy contat
tain metallic LTERT
y : o rthium
=’er\ce hey ave Called Ltk Sum ton cell g - B
INstead gf Litheum e it o
-3 .
In  Pact the cel's Ooperation - does not Actually  Tnyple

true  eatdation & Yeducton . ;

— But % Uses

the post of 5+ fons
'{\TOIT\ one

{hxough
elechode  4p “the  gther

the eleckolyle

thvough  an ex tkernol electical

et to
change  blance . d
= Tt was discovered

of  elechone
Maintain

that bi® fong Qave ' . aple to ‘gl?p
between  fno lagers ot atoms i, Cerding ~yuciale
Such g qraphite P O coo, ' ' 5
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—>When  ihe

~

cell

unchayged

of

Slate

caxbonates in

s o

disaiherged  construcied Tb 6 In s

with no ki1

the

fone  hwelween

qraphile

the tayer

~—> When

— When

the

the

cell

cell

18

{ravel Lhrcmsh the e\cclm\ﬂl,c l
Mcooy, 4 Qraphiie (cg) —s L

15

dischavged , bi®fons  have

o qraphite (ce)

W oo,

(- CODy o Ny Cq

electrical
o the
externa
to the

Power.  1® fone

cobalt  oxide wWhile

electrical  efe Uiy,

oball  oxide
e hcma‘l’ng ‘-

Wi €00, 4l ¢, —s 1
- Chcng'ms d?schumg\'ng
blw  two

Clectrodes  eoith

cycles

MOoVe
Lhe

oM {he

eleckode .

l-x Ty Cooy &
WO one

elec kopys

back

elec kons

Spon'laneouslu cﬁsc'hm'gc% 10

l.hmug )

qrapht te

Uxbucf_

back @

provide

t’lQ(‘h()lUlC

electioc o

fosth

externa)

etreuty

io 'k(’ep
ho Y ycle

the

L low\'ns

chavge  wanee |

Lhwugh

.

o
L

;

move -(.hwrough Lhe

LT COO; - w{hﬂ‘ﬁ
Groptite -anode

)

W
ctﬁ\&m

®

o | cicle

e
L'clec Hond low

" T
electron fiow
Lt

9\0-\

o

e

P2

Rischanging

Grapnike
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Fuel cellg ;-

= %he  gatlvanic cells  mn only  produce  electrical  energy

for a mited Hme because the  eloctiede  veoctonie
axe evenlug\l‘d depleted . Fuel cells  axe é§7ﬂc4’€790’5"3'i‘£3

ave  electrochemical cefls  in Wwhich “electrode  yeoclants

ate  supplfed conl—fnuous?g & ot oble 1 operate  toith
out theotT1ical T4 g long as .

—Ina fuel  celn an  eleckical energqy 16 ohlaned

without  combuckion  from oxggen € o qas +that con
be oxidiced .

Fuel 40, — ex’idation Product 4 Elec%r&'(hd
Hﬂdrogen-ondcden Fuel cell «-

T70ne of the simplesy & successful fuel cet g Fydy

oxygen  {ye| cell ene
—> It congsic of an electrolyte ) @ hot  (500°
Solution of FOH Tn  the Centre ;COmpaztmen& ST
ntact  with 3,0 Porous  electrodes that

cQtatHs% (uSualud plqli’num) 1o facitiate the
veactions .

contain

eleckrode

—
Gaseousg h\ﬂdro%en G oxygen  undey Presswie  qye
circlated gq A5 o come In contact  with  the

¢lectvodes .
2H, (q) + 4OH™ 7 LUHMO() ypye- _ fonode
0y (g) +tho (y + ety HOH (aq) - cathede

-

1t () 10)(q) —> A0,y

The  standoxd emf  of the cen ¢

]
EO = egI 4 E\(ed = O:%3 +O|L{0 = l‘agv'

B
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Tn  aclual praciice

—> G}enomﬂtd ; lawge

in  Sertes o

—> Hy- 0y fbel celis
qasoline

axe

powdered
pollution free
13 hotmless
= Fuel cells
Convovt{ng

ote

as
usge-ful

C&Oso\?ne

107 K
% diesel

make

water .

mMuch as

Compated

the EMF of cell is 08 to 1.0V

these
called {fuel

humber of cells ave  connecied

a bal:tend cell ba’c%erﬂ

Oxe an alternative o

Pc\-a’dcu\mhd becauge "cheg
§ the only WOdUC’b_ of  the +eackHon

attractive
eng‘?ne .

\g o
a'so ‘chermodxdhamcallg efficient

57 of available

o approxi mately

[
.

)

energy to

95-307/.
Gngi'nes . ‘) [ Ao

(-)
Nnode

—

o\‘ﬁs\'

ot

7
[ & :{_ J .

&t 7.'.*
I et

J

——
1

g

oot Z
([

_>H1

e
% 1 .

—> The

MAJOY  problem

fex vapoust
ot

associated  1oih fuel

(1) Ere rqy
(1) problem

cost

[

n

highly  flarmmable
(lll) QUG.'L_.IC\blll{:LJ' of

of %enequ‘l’ng

p\'omdmg
hydrogen

S’comge

alternative fuels

' cells axe
Hy ﬁuels

and Jdistribution of
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F\Ppl tcations:-

'] M -0, fuel celis are used Qs qux_h{c,w\d energy

Source  in  space  wehicles

) Submoxines oy military
Vekhicles -

&J:[ The weight  of -fuél

qu:erH for
950kg .

ISdays  gpace g Qbout

3 Tn case of  H-0, fuel cells , the  product of oater
proves to ke q Valuable

Sources  of  freshusater o the
Qstro_ ‘

Methanol Fuel cel| o -

7 WMethanol oxyqen 4s  another fuel cell
— Tt 5 a Sub~cq’cegomd of proton exchange  fuel cell
—> Jhe dfrect methanol el cells  velieg upon the oxidaton
of  methanol on  catalyst lagyer to -form Coy .
i Woler 1g consumed  at the anode ohich produced
at  cathode |
—> T (g i ‘
¢ postfive ong a¥e  fransfesved QACYOSS  the Proton
Qxchar\ge Membrane | . "2
——}rOF’cen made  {rom anode o cathode "l,ohere the
| fact itk oxygen  io Produce  watey. R
—> Slectrong W€ rans ported Through -
sloclis . I Tas  an Exlerne
ectrical  Gireutt from Anode 1o {Jh
. cathed AT
POwer 1o o connected deviceg : vamdln%

18  used as

© Clerent| o3
Ctalysk 0 both 4, s,
—> Wethonal

alf  reqae tons .

&  water  oye Qbsorbed: an g

catcugst-
usuqlltd

of  plottrum Paxticles % lose Protons ) Co,

15  fotmed
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—> Metharol o water mixture 15 clrculated through an
anode of cell while 0, of air 45 civculated at
Cathode of the cef

Tkt H - |
(oxidaton)  CHLOH gy + H0(1) — 1 (g H’H*(aq,) t 6™ _ hnode

[ 3 -+
(veduction) 22 0,(q) +6M (aq) D30 (L) - cathode

Redox CH30 7
iy 3OH(L) +3), B g) T>C02(g) +2h0(1)

\oad
¢ HaoH + <
b 3\410 N \!
CHAOH + o HY
L —|'h0 tant +}e‘
Pt & ‘S‘OL Hi’o > Pk
s o) g
Y 6HY 4ge-
0) Hyo
Ccm\‘h —
u ‘ =) Anod &
C“}D . ¢ CCLH"’Dde- '
o .
weat —> Hi0, N, 0y,
. €0y, Heat
(Membyane)

—> From  the cell

¥eackon 1t 3
For‘maﬁ’ma Roal

Obsevve  Lthat £
Product as ko the

added L1 ater has 1o e
—> The ax
elect
i 3 Yong PAss  the 1oad Nesisi
Uter  circuit & oxe iStance &f the

Consamed  at {pe

ogether  wMh g1y prolong

Cathede

~—7 tot  the ~eaclipn of  one ™Molecule

Yeduced  to  3n,e & at a
Statiorosy  anode. poxt Of  this  pogter is

at the fuel compaxtment again  for © a

5 )
molecules will  be ] i lBllOL

introduces
Six ' electron

R 4
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Charge transfer.

it atfors -

‘]“Dwr‘fng the mMethanol oi‘idcﬂ::on veaction c¢o 18 Aormed
which 18 strongly  absotbed on to Pt catalyst.

‘Yedudn‘a lthe Susfoce oxea of catalyst ¢ ‘lou)eﬁna
The performance -

‘l] Methanol 4 loxic § flammable
3] Kefited 0 the  power bhey  produce .

4] The effictency  of  cusrent 45 1ow  due to high
Permeation of methanol

V%duar\{:QCJQS -

\] ycﬁ’oonage of  melthanol 48 much easier than H, ag
does not need  high pressuve oy temperatuve |

‘L] e energy densT{H of mMethano) i hl"ﬁh Comqutsi’on
h of Hy
Finc - A Rattery :-

ZAnC - dvir  boktery  wovk by the oxidation of In  oith
oxYgen from the air.

Corstruckon’~ A . of 1oose granuwlated zn Paxticles

mixed

as kKoH 1o foxm o po¥ous
Anode. The  xine plates, in the obpher Side

with  an electrolyte  Such

acts ag- cathede .
wor‘rd’ng -

=7 0Oxygen  from  the A, al  the
ions  which mMigrate  nko  the

Zincake -

-] - .
| [:Zn(OH)q] Teleasing  electrong

cathode Lovmg hydvoxide
Fne  paste § form

travel to the cathode .

— This  zncate  decays ko yinc axide £ watey .

— The  water & hydroxide Jons ferom® the  electrodes ave

-y
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-

oxidized '%Tr\c[elec%\“o'\yke paste

; led
recycled. o the  wWater i nol  consumed . Tnis  battery
Produces  1.g5y E
Factovs Q=FFec1-Tng the teaction:- |
— The vate of weaction can be  controlled by UQ‘HF“S
the oxygen flow
— The vrote of weaction can be

incre ased bH yeplcc{na

by {resh Paste

cell L(:]rqnulod:ed 2n | em ko;l /A‘r’r[c

Bhe mical veactions: -

THt 1[‘1qu %*(T%h(u _ﬂq)—l

vt
’GCLH'\OdE —_ Jio)__{_ Hlo_!_.le._

Bt Bnode
B . h
€N+ YoH ——a{%n[omqf tae-

N0+ H’LO +20H"

—— " TRM.,
QIn+
L — 230 Eo=(.59V
e
o Anode
- @ o @
/ - ',L“LO\)\\Q
™~
ov o
> nne
| Anode:
o OH@ —
< S
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Slectro chemcal  gensorg -

Eq- OXYygen Sengox -

£~—)-"Jhe cell consists of @ Pt disk cathodic working etectrode
B imbedded  ta @ Centvally  1ocated
|

' Su'tmunc\'m% the Tower  end
| Shaped  Siver - qnade. |

;ﬁ The tubulay

cylindrical  Tnsulator

of  this N3 boy s a “s'uns.

tnsulatos and
{

. & Secord C\dﬁndef thot
L keb

|~> Membrane

electrodeg Qye
- containg

mounted inside

a buﬁered Solubon of

| \ \ 15 made up  of  teflon fpohdeth\dlene 1S held Ta
| Place ol e bottom

end  of the Wing

—> When  3ke

. OxXygen  gemsoy s
Stixved

solution  of 1phe analyte
the Mermbyrane into the trin
Tmmedi’q{elnd :

immersed 3 o -ﬁow‘ing

) Ooxygen  dHFuges thvough

?
: loyenr  of electiolyte
i

|

Oa + yHt § - =—>QH,0
nodic  Yeackion: Mg +ci- —> Agcleey 4 e~
+) Té')
///3 > Insulah‘na Rood
L]
HEALE Sl R e 5o
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