
Cell and redoxCell and redox

ElectrolyteElectrolyte
DC decomposes molten / aqueous ionic substancesDC decomposes molten / aqueous ionic substances

ElectrodesElectrodes
Cathode − attracts cations; anode + attractsCathode − attracts cations; anode + attracts

anionsanions
Charge carriersCharge carriers

Wires: electrons; electrolyte: ions; electrodeWires: electrons; electrolyte: ions; electrode
material mattersmaterial matters

OIL RIGOIL RIG
Oxidation loses electrons; reduction gains themOxidation loses electrons; reduction gains them

Half-equations · HigherHalf-equations · Higher
Balance atoms and charge; reduction electrons onBalance atoms and charge; reduction electrons on

leftleft

Molten saltsMolten salts

Binary meltBinary melt
No water; metal at cathode, non-metal at anodeNo water; metal at cathode, non-metal at anode

Lead bromideLead bromide
PbBr₂ → Pb + Br₂; Pb²⁺ reduced, Br⁻ oxidisedPbBr₂ → Pb + Br₂; Pb²⁺ reduced, Br⁻ oxidised

Sodium chlorideSodium chloride
Na formed at cathode; Cl₂ at anodeNa formed at cathode; Cl₂ at anode

ConditionsConditions
Specialist handling; aqueous hydrogen rule doesSpecialist handling; aqueous hydrogen rule does

not applynot apply

Aqueous rulesAqueous rules

Water competesWater competes
Extra reactants change products compared withExtra reactants change products compared with
meltsmelts
CathodeCathode
Metal below hydrogen deposited; otherwise H₂Metal below hydrogen deposited; otherwise H₂
in GCSE modelin GCSE model
AnodeAnode
Concentrated halide → halogen; otherwiseConcentrated halide → halogen; otherwise
usually O₂usually O₂
ExamplesExamples
CuCl₂: Cu / Cl₂; concentrated NaCl: H₂ / Cl₂CuCl₂: Cu / Cl₂; concentrated NaCl: H₂ / Cl₂

Water productsWater products
Na₂SO₄ / acidified water: H₂ / O₂, gas volumeNa₂SO₄ / acidified water: H₂ / O₂, gas volume
2:12:1

Copper systemsCopper systems

Inert practicalInert practical
Low-voltage DC, separate electrodes; CuLow-voltage DC, separate electrodes; Cu
cathode / O₂ anodecathode / O₂ anode
Colour / gas testsColour / gas tests
Blue fades; identify gases by tests, notBlue fades; identify gases by tests, not
bubbles alonebubbles alone
Copper anodeCopper anode
Dissolves; loses mass; replaces Cu²⁺ removedDissolves; loses mass; replaces Cu²⁺ removed
at cathodeat cathode
PurificationPurification
Impure anode → pure cathode deposit;Impure anode → pure cathode deposit;
impurities may form sludgeimpurities may form sludge
MeasurementsMeasurements
Clean / dry / weigh; control current and time;Clean / dry / weigh; control current and time;
assess errorsassess errors
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1. Cell and redox → Aqueous rules: Electrode products depend on competing ions and conditions.1. Cell and redox → Aqueous rules: Electrode products depend on competing ions and conditions.
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2. Cell and redox → Copper systems: Reactive copper anodes change the electrolysis products.2. Cell and redox → Copper systems: Reactive copper anodes change the electrolysis products.

SC10SC10
Electrolytic processesElectrolytic processes
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