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ConouctomeTrIC TITRATION

Condudomehic  Titralion is an  elecochemial methad of analyzn‘s usec]
fos the deleminalion of Conentmhon of unknown soluhon on
the basic of M elecwil Cbnduch‘uffy by means, of a (onductomeler.

PrRINCIPLE
® Duing, the titrahon pcess , fhe  conductivity of the 2olbion changes
due o the feplaement or movement of Tons .
® These changes are monitvs) and  plfed againg: the volume. of Hhont added.
o The end point s identiiecl a2 the point where a sfgm'ﬁ’canf Chang,c
in Cbnduch'uih/ OCCUR .

Some  Important DEFINMONS

® _Gondudance : Conductance fs the abilty of a malesal o5 Soluion
fo onduct eledric cument. T+ is recprocd of resistance
and fs denoted by Symbol G .

G‘:.,/R

@ Resistance :  Resistanee is the poopesty of a matenial that opposes
the flow of elednc qurent Jrhmugh it. Tt s denoked
by R

R o Q/a o R=2Y

* Here f iz speific Resistance



3 Spedfic (nductance : Tt ic defined as condudance of a olufion

measured  per anit !engjh € (Oo<  sechonal
ared . Also known as  “Kagpa'.
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FACORS  AFFECTING _(OnDVCTUITY

Types of Jong
@neentrahon of Jons
Temperature

Mobiliky - of Tong

Moar  Onpucnuiy OF Some Jong

o HFf : 3u3- ¢
® (H- : 199-1
® (I- 16-3S
o NHu' : 135
® N0z~ H-u6
o A%f : 61-9

Nat : 50-1
40-9
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TnsruMmenTanon OF (ONDuCTOMETRY

Tt onast of a
® (ondudometer
® (Onduchvily Cell
® Maanehc Shirer
® Anrﬁgfe € Titrant

Tivant
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@ (oNDUCTOMETER

Tt onsd of a
® Digital Displow
(olibrakos
Power  Switch

o Allemahive Curent (AC) Is used ‘08 Lource



@ _Onovenuy Cew
o Tt is mode of Ryrex or Quatz
® Tt is fited with fwo eledrndes

@ (Olhode
® Anode

©) Elechodes

e Fledrodes are made of Plokinum
o Area = {om:
® Ditane bjw Eletrodes = Tcm

PRrROCEDURE

o Prepore the analyke Solufion £ immerse conduch‘u:‘h{ eledrodes.

® Measure the |nihal COnducHur‘h/.

e Add Hiant In small increments, sﬁm‘ng the soluhon ofer  eah
addihon .

® Reord the Conduch‘uih/ after each addibion .

® Plot 0 guph of a)ndudv‘uih/ Ufs Hhant volume

° ]amﬁﬁ, the eq,w'ualence pov‘n’r from the 8raph.

Appucanon OF  (ONpUCTOMETRY
o (heck Waker Polluhon in nvers € lakes
o Determination of Alkalinity of Hesh waler
e Determinahion of Mixture of Acidg .




Tuees OF (ONDUCTOMETRIC TITRATION

Sﬁon% Acid s Shnng, Base

Sh‘on(a, Acdd vs Weak Base

Weak Acid VS Shun% Base
Wek Acd vs Weank Base

(ONDUCTANCE

A End Point

—

\olume of Titrant

D swone Aup Vls STRonG Base

(ONDLCTANCE

|! — fnd Pint

\lolume Of Titant

(Weak Acid VYls Shon(}. Base

(ONDUCTANCE
'1/

-+ End Point

Volume OF Titant

@ Smona Aco Vs WEA BASE

(ONDUCTANCE

S

— bd Rt

\lolume of Titrank

Wek Add Vls Weak Base



PotenTioMETRY

Potentiometry - or fotentiometaic Titmhon iz an  anolyical technigue,
ued t detewine the Conentmlion of on anolyte in Aolubion
by meaﬂm‘ng the. Change in the electsic ~potenha (_volfa%c) of
0 Solukion ulum‘nﬂ\ fitmthion  poess .

PRinciPLE

® Potenhiometwic Titmhon wosks by Meoluning. the chang;. n Voltage
Celectic  potential)  between fwo\ eledmdes as a  chemictl Teachon
fokes  place dlroinca. the hitmbion .

o (One Flednode (Reference Eledode) keeps 0 constont  voltage .
while dhe other ( Indicohs Elechode) Tespond o changes i the
concentrahion of Jong i dhe  goluhon .

e o
TINSTRUMENTATION PoTeNTOMETER =
o Tnditor Eledrode o
® Referenee Electrode = ';:
o Andyte Reference =
o Titant Elecrode H
o Poterhometer Hnoque < 1 Indicator
Electrode




Proceoure

Prepale the analak soluhon and place it into the dfirahon vessel
Tnsert fhe feferene ond Indiclos  eledtodes il the  solubion -
Stort adding. the fitrant /&!owly whie - shwing.

Record the Pofenha) chan ec jﬂar m+eruaﬁfs or cnnhnuougty
Plot a graph of elechvdc Uls volume OF Hhant added .
The end pint of the hhahon e the point at which analyke
has ompetely reaced with the fitont, It 15 inclicted by A
&harp chonge in the potentia] dlifference on the Hiohon  arsue

RerereNce EvLecTroDES

o A Referene FBledinde s an  esenhio) @mponent of Polenh'omd'mc
hirahion that  poouides @ Stable ond conglant  potenhal aaoins)r
Which the Po%enhal of the indicahs eledrode can be  meayued .

e Tt does not hapale in e chemicl feadion bul seves gs a

fixed point for aqwode Voltage (ompasison thoughoul the fitrathion
potess

Tyees OF REererence FELECRoDE

@ Standard Hydiogen Eedtrods
@ sofurated  (olomel  Eledrods
® Silve ionde  Bledrede, .




(@D _StanoARD Hyorocen ELECTRODE

T s a reference eledrode used In pobnh‘omehy P meisue the
potential change dmn‘n% the. Hiion  reachon .

(ONSTRUCTION

D Plalingm Elechode @ © A plabnum wire or =heet cooted with plakioum
‘blak s used as elechode .
o Plahnum 18 chemially fnert and a@nduds elecron
efﬁ’a'enﬂg\

® qurogen Gas - fve hydrogen gos Is bubbled over the  plahnum
elecrode at a ongont preswe of 1 atm .

@ Acdic Sdubon: The eletde & Immewsal N an acdic solubion
fypiedly  containing, 1 M hydrogen fons  (HY
from @ shong, acd like HCI,

@ Temperatwe : The electode operofes -af o standard femperatue

R K. .
of 2 K > Wire To Other half (ell

Hydrogen ~ —+ W
Glas
(At 1 alm) ' ; m ’—+Sau Bridge

—+ Acidic Solubion




APPLCATION

o It [s used as primay ieference  for Megauting the  Electrode
pdenh‘al duwing. Hhrahon .

o Tt Is eenhdl In the @nshrudion of elechochemical cell.

Adumhges
o Frovidee a Slale Teference PdenﬁoJ
® (an be endly libsated .

Dl‘saduan%a%es
o Handh'n% is nisky due ho flommablity of Hydmogen Gay
® Dlalinum @n be expencie £ @ntaminode .




® SATURATED CAoMEL FELECTRODE

o The salwated clomel elechvde s widely usd feference dechode.
In pofenhiometsic fitaion  dlue o s Stable and well defined
potentic] .

® Tt pwudes a reliabie felerence  point {os Measusing, the elecdc
potential O uisious  half - cells.

(onNsTRUCTION

® (los Ontoer : A gos vezel hdds fhe comporents and includes
a side om for onld with extemal Dluhon .

* Metury: Pwe ligud merwy s plaed at the  botom: of the
@ntoiner sew:‘nc(} 0’ elechocds  Malena

* (oomel faste: A layer of merauy chiosde (Hgath) i added above
merauy .

® Sohurakd kI Solwhon @ The container s flled with a  saturated]
pofassium chlonde Soluhon o Maintain
congtant  chlowde fon  Concentrohion .

Plahnum Wire
Salt bndge




APpucATION

® Electochemia Shudies
® Referere eledtode n - potenhometry

® pH Meogwment
®  (dmosion Tesh'n%

ADUANTAGES

® Staple Potenhial
Easq Mainkainance

Limitahong
® Mercunc Toxiciky
[ Temperajwe Sensih\zih/




® Suver (HRDE ELECTRODE

e The Silver - Silver Chlowde eledrade |s a widely used  reference
eledwde used In  eledmochemiadl meoguments due to Its  stablc

and well defined pofenh'al.
® Tt s lnown fos being. G Sakr and more envimnmenta) {%iendly

alternahve 1o the aled (olomel  Eledvade. .

(onsTRucTON
o Eledrde Body' Usially made of glass fo hold he  componenis .

® Silver Wire: A pue silver wire (s coated with g thin layer
of glver chloside through  chemical ~ clepasifion.

e kel Soluion: The electiode s immeed in a fixed @nerrolion of
<l solubion .

Silver Wire

—> Sult Bn'dsc

]

Agal (bah‘n%, +

e

1 k<l Sdubon




APPLICATION

PH Meosurment
® Polentiometic  Tihakion
(orrosion Monﬁom‘n%

ADVANTAGIES

Staple fhtential
o Environmenfallq Safer
Temperature  (ompalability

DisrouANTAGES

Elechiolyte  Leakage
(hioside  Ton  Dependence.



PovLAroGRAPHY

Polarography is an  eledmodiemico] anolyticol dechnique that . meeguves
the  Cument flowln9 thouth a soluhon as a funclon of an
Opplied Uoliuge, fqpl‘mlq usfn?} a droden% Mercury elacrod
0s the woukl‘né} elechode .

_PRincipLE

e In Polalographl/ a h'nearll/ Increaxin Volf%e 8 applied belween
‘e woking elechodt and o referehce  elecrocly, .

® When the ~ applied potentic] feaches the point whee o chemical
h the 2oluon stats fo 8m‘n or lose eletong , a noticeble
current chan?z oaurs .

COMPONENTS

° Dmpping Mercury  Elechock CoMe) = Consist of q 8lass Capr‘!bm/
Jrhroc&gh which  Mercuy  flows,
foming clioplels ot its fp .

o Reference FElectot ©  (ommonly .o sotuialed @lome] elechrody .

¢ Andyte : Soluhen fo be onalysed .
o Polaigraph: Instument that applies votage and mengures curent-



AA

e
Dropping Meruey @

v

{ij— —

Eleclrode

Reference Electode 4—
= 4 —L’ Titrant
5
Analyte <« |
PRoCEDURE

Prepare. the  analyke  Soluhon . ‘
Setup the  polarographic cell with the  eledrecles - propevly Immersec].
Apply a linearly uarw'ngt voltage  across wozrhhg @ reference  elechuds

Rewsd the current .
Memsure the (oncentrahon uzs!ng_ Tikouic equahbn

id= 603 xnx DM xm¥s x 6% X C

Here 1d= Diffusion cwrent
N = No of eletons Involved (n redox feachon
P = Diffugion (oefficient
m= Rote of Mercury drop fiom +he elechods
C= (onentrtion of onalyte
b = Drop me of Mercury



DroPPING MERCURY ELECTRODE

* A Dmppl‘n?r Merawry  Electiode is an  eledtode Commonly  used  in
JB}olarographt{.
consist of a thin Capillary tube from  which Meaury drops
Conh’nuowsl\/ and  Slouwly fl o the soluhon under graun'h/.
® Fach droP provicles @ foesh , dean and amoh  2wfae  for
elecmochemicnl  feachons. |

WORKIN G

® The DME finchong by contindously ﬁlm'ng\ mercury clrops ot
e Hp of a fire mpilay tbe under “the influence of gy -

® These dropa foll ot reguiar intervalg  typleally every few Sewnds .
pooviding. o clean . feflewalble elechodt  Qurfoce

® A linearly incrensing. - poenhal s applied blw the OME and
leference  eledrod .

® As Wltage incteace ,  analyre  Undlfjes oxidation or reduchon Celedron
trangfer)

® Thiz readion gencra}eg an elechic qurent, which % then _recosded
fos idenhﬁ;in% the onentiahion of  analyfe

Meraury Reservoir

Merawy Drop
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