JEE MAIN + ADVANCED

Standard Hydrogen Electrode

The Reference Point of Electrochemistry
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DIAGNOSTIC MATRIX

B Temperature: 298 K (Stable)
@ Pressure: 1.00 bar (Stable)
@ Concentration: 1.00 M (Stable)

ELECTRODE POTENTIAL FORMULA

E° = E°(H*/H,) = 0.00 V

(i) Defined as zero at

standard conditions
(1 M, 1 bar, 25°C).
Lsed as the universal
reference for all
electrode potentials.
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Decoding Cell Representation
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Individual Half-Cell Potential Cannot TopAl
Be Measured Absolutely
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A single half-cell cannot We can only measure the
complete a circuit. difference against a reference.
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The Standard Hydrogen Electrode (SHE)

% «—— H, gas at 1 bar pressure

H* in solution at
1T M concentration

Platinum wire Hz:‘aq) + e - % H2(g)

Platinum foil coated EgHE o 0,00 V

with platinum black

(Assigned at all temperatures)
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Calibrating Metals
Against SHE

TopAll

0.00 V (SHE)

Cu?* / Cu
3
-

+0.34V-

Cu?* gets reduced more
easily than H".

Zn* | Zn

-0.76V

Zn gets oxidized more
easily than H,.




Building the Daniell Cell T‘%

gell = gathode Eanode
-
o] = 0.34 — (—0.76)
”
Ce].]. = ]. ].0 V

A JEE TRAP

Do NOT multiply standard electrode potentials (£°) by stoichiometric
coefficients when balancing electrons. It is an intensive property!



Final Revision

® d\ O S
cell — *~“cathode
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0 SHE Baseline: Arbitrarily assigned exactly 0.00 V at all temperatures.
& IUPAC Standard: All accepted values are Standard Reduction Potentials.

o Intensive Property: E° depends on the nature of the material, never the quantity.
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