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Half Cell Potentials

ECe — @ — EFe
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Half Cell Potentials are always written as reductions:

Fe3t + e > Fe?* Ce*t + e - Ce3t

_ |[Fe?t] _ [ce3]
EF EFe _ ?l [Fe3+] EC ECB _ ?l [Cet+]

Eeeit = Eraqg — Eox



Ecell — Ered — on

Since we always use half cell differences, we can add an
arbitrary constant to all half cells. By convention, we assume that
the E° for the normal hydrogen electrode (NHE) is equal to zero:

Half Cell Reaction for Hydrogen:

1
HY+e- EHZ(Q)

RT PH 1/2
Ey = Efj + - In—% ES =0




Other Types of Electrodes

Metal Indicator Electrodes

Agt +e—- A
g 9(s) Silver Electrode:

RT 1 Used to measure

Eug = Ejz— ?ln A5+ [Ag+] in solutions

Reference Electrodes

AgCli) +e—>Age) + C17 Silver Chloride

RT [Cl] Reference Electrode:
Eager = Egga ~TF In ] Only depends on [CF]




Other Types of Electrodes

Membrane and lon Selective Electrodes (ISEs)
Eceti = Eveq — Eox + Ej

E; is a junction potential that is sensitive to only one ion:

bhase | bhase 2

RT [H*
Ej = ——In H*l [H™]y | [H*],

ion permeable membrane

Ered and Ereq are typically both references electrodes (e.g.,AgCl)



Other Types of Electrodes

Membrane and lon Selective Electrodes (ISEs)

bH Electrode
Ca?* Electrode

NO3 Electrode

Corning glass
membrane

Display

amplifier &
A/D converter

e

junction between
the KCl solution
and the sample

internal electrode
HCI solution

glass bulb with
H+ sensitive coating

A = W NOONO



Other Types of Electrodes

Membrane and lon Selective Electrodes (ISEs)

bH Electrode
Ca?* Electrode

NO3 Electrode

Polymer (PVC)membrane electrode
containing a calcium ionophore

(CHz 17CHg o) O
71/\ /\1’(\ w)JVO\)LNH

o 0/7 (CH2)17CH3

o J

Specifications

Range: 0.20 to 40,000 mg/L or ppm (5 x 10 M
to 1.0 M)
Resolution (LabQuest 2, LabQuest, LabQuest Mini,
GolLink, LabPro).

o % of reading: 1.4%
o Low scale reading: 0.20 +0.0028

o High scale reading: 40,000 +560 mg/L

pH Range: 3to 10

Interfering lons: Pb%*, Hg?*, Sr?*, Cu?*, Ni®*

Electrode Resistance: 1 to 4 MQ

Electrode Slope (log voltage vs.
concentration): +28 mV/decade
Reproducibility: + 5% of reading
Temperature range (can be place:
in): 0 to 50°C (no temperature
compensation)

Minimum immersion: 1 inch
Electrode Length: 155 mm
Body Diameter: 12 mm

Cap Diameter: 16 mm

Cable Length: 100 cm



Other Types of Electrodes

Membrane and lon Selective Electrodes (ISEs)

bH Electrode
Ca?* Electrode

NO3 Electrode

Polymer (PVC)membrane electrode
containing a nitrate ionophore

HN/\/\NH

O O
<: }CHz(CHz)MCHs
O O

HN\/\/NH

Specifications

Range: 0.10 to 14,000 mg/L or ppm (7 x 10 M
to 1.0 M)

Resolution (LabQuest 2, LabQuest, LabQuest Mini,
Gollink, LabPro).

o % of reading: 0.7%

o Low scale reading: 0.10 +0.0007

o High scale reading: 14,000 +98 mg/L

pH Range: 2.5 to 11
Interfering lons: CIO,, I, CIO5, CN', BF,

Electrode Slope (log voltage vs. concentration):

-56 mV/decade

Electrode Resistance: 1 to 4 MQ
Reproducibility: + 5% of reading
Temperature range (can be placed
in): 0 to 50°C (no temperature
compensation)

Minimum immersion: 1 inch
Electrode Length: 155 mm

Body Diameter: 12 mm

Cap Diameter: 16 mm

Cable Length: 100 cm



