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<« Filling hole

Saturated solution of KClI

Platinum wire

Mercury
Calomel
Sintered glass
KCl crystals

Sintered glass
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CALOMEL ELECTRODE = UGS
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— Pt wire

A glass tube containing Hg at the bottom d h
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The tube I_S filled with a Usually saturated, 1 N, or

KCl)solution of known 01N Hg,Cl, and Hg paste
concentration
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CALOMEL ELECTRODE - Why?
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EMPATHY FOR
CALOMEL ELECTRODE

r ™
“Why do we need “It must give a stable
a reference electrode?” potential for accurate
“The hydrogen readings.”
electrode is difficult “Maybe that's why
to maintain.”’ chemists created
a simpler
alternative
Pt wire
Hg>Cl,
( pastets)
DO KClI FEEL
(solution
Observe pH Concerned
measurement about toxicity
using glass + but aware of its
Calomel electrode setup precision.
Compare Calomel Relieved that Calomel
and SHE in lab manu- is more reliable
als videos and portable
o S
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Symbolic representation:

Hg | Hg,Cl,(s) | KCI (aq)

Half-cell reaction:

Hg,Cl,(s) + 2e~ & 2Hg(l) + 2CI" (aq)
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A Calomel Electrode is a secondary reference
electrode consisting of mercury (Hg) in contact with
a paste of mercurous chloride (Hg,Cl,, calomel) and

a solution of potassium chloride (KCI) of known

concentration.
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Diagram of calomel electrode

Glass vessel

Bent
side
tube

Glass wool
plug

/

Pt wire

KCl Solution

Hg + Hg,Cl, paste

Calomel Electrode
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(Calomel Electroda
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Type of Calomel Electrode Potential
Electrode (vs SHE) at 25°C

| |
( ) ( A

Saturated TN 01N Saturate +0.242V
Calomel Calomel Calomel Calomel
Electrode Electrode Electrode Electrode
(SCE) +0.280 V
Saturated 1™ 01M
(~3.5 M) +0.333V
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need Working Principle

19810)(>W The electrode potential is established by the redox equilibrium
between mercury and mercurous chloride in the presence of
chloride ions.

When connected to another electrode, the EMF of the cell can be

measured and the potential of the other electrode can be

calculated using the Nernst equation

EI'.'"” - E1 cat e E anode
) ~ RT 1
=EFY " In
Heth/Me G 2F g2t - [C1-)*
HT 1 , , | co v
T Hg, Ol /Hg: 01 2R I K., I welich E?[..-._,{'g-ﬂ,;j'.['t +0.53 ¥
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ELECTRODE REACTION

CONSTRUCTION

Hg,Cls (s) + 2e™ = 2Hg (l)

Glass tube containing +2ClI

mercury (Hg) at the bottom

Paste of mercurous ELECTRODE POTENTIAL

chloride (Hg,Cly) ; 3
1 solufion CALOMEL Type (ongEa;lomlel Electrode
Porous plug ELECTRODE Saturated (::Iomel +0.242 V

Hg / Hg,Cl, /KCI Electrode (SCE) '
1N Calomel +0.280V
APPLICATIONS _Electrode P

Measurement of APPLICATIONS
electrode potentials
Determination of pH Potentiometric
using a glass electrode titrations
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Limitations '

Measurement of |
electrode potentials \ Contains mercury

Determination of pH toxif: and
using a glass electrode environmentally
hazardous

Calomel
Electrode

Potentiometric

Sitratiora Potential varies

with temperature
and KCI
concentration

Acts as a stable,
reproducible reference
due to well-defined

potential Gradual contamina-

tion may alter
electrode potential
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Ideate
4 ( A 4 A R )
Standard Potential
Hydrogen Elec- Mercury depends on Tempgr.a'Fure Use polymer
trode is difficult Is toxic KCI sensitivity or flexible
to maintain concentration housing for
S g * % / rugged,
field-ready
reference
i ) i i i electrodes
Develop a sealed Replace. NRDRE e
) mercury with ionic liquid- Add a
maintenance-free N based (et
refe'rence electro conductive reference monsensity
using non-vola- —— solutions
tile electrolytes
\ _J/ \ \_ J J
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PROTOTYPE

41— Saturated

KCI solution

Hg.Cl, and H paste

Zinc anode

IM ZnSO, |

solution
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Putentinmﬂe[

+— (Calomel
- electrode
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References

https://www.aakash.ac.in/important-concepts/chemistry/calomel-electrode

https://chem.libretexts.org/Bookshelves/Analytical Chemistry/Instrumental Analysis (LibreTexts)/23%3
A Potentiometry/23.01%3A Reference Electrodes
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