Topic 11 – Redox and Electrochemistry
Lesson 2 – Oxidation and Reduction (redox)

Terms to Know
Oxidation –

Oxidized Substance (Reducing Agent) –

Reduction –

Reduced Substance (Oxidizing Agent) –

Half-Reduction –

Oxidation number changes in Oxidation –

Oxidation number changes in Reduction –
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number

Oxidation Lost Increases Zn > Zn*2+2e
Oxidized substance
Reducingagent

Reduction Gained Decreases Si+4e > Si*
Reduced substance
Oxidizing agent
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Redox reactions fall into three major categories: synthesis,
decomposition, single replacement

Examples
Synthesis N,+ 0, > 2NO
Decomposition CaCO3; > Ca + COs

Single Replacement  Cu + AgNO; > CuNO; + Ag

Double Replacement reactions are NOT redox reactions
KI + AgNO, > Agl + KNO,

The elements do not show a change in oxidation number
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Oxidation: Loss of Electrons is Oxidation LEO

Oxidized substance (aka reducing agent)

substance that is losing its electrons

oxidation number always increases (becomes more
positive)

Reduction: Gain of Electrons is Reduction GER

Reduced substance (aka oxidizing agent)

substance that is gaining electrons

oxidation number always decreases (becomes
more negative)
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Half-reaction equation shows either the oxidation portion
or the reduction portion of a redox
must show conservation of atoms, mass, charge

2Na + Cl, > 2NaCl

Oxidation-half reaction will show the losing of electrons
2Na® > 2Na* +2e”

Reduction-half reaction will show the gaining of electrons
ClL2+2e > 2Ck
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Equation with electrons on LEFT: Reduction-half reaction

C +4e>C*

C° atom gains 4 electrons to become C*ion
CP oxidation number decreases from 0 to -4
(Y is the reduced substance, and also the oxi

ng agent
Equation with electrons on RIGHT: Oxidation-half reaction

Sbh*3 > Sb*S+2e”

Sb*3 loses 2 electrons to become Sbh*s

Sb*3 oxidation number increases form +3 to +5

Sb*3 is the oxidized substance, and also the reducing agent
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Fe*3 + Ni® > Fe* + Ni*?
Oxidation half-reaction Ni® > Ni*2 + 2e
Reduction half-reaction Fe*3+2e > Fe*!

Mg + H,SO, > MgSO, + H,

Oxidation numbers
Mg Oto+2 oxidation — lose electrons
H +1to0 reduction — gain electrons

Mg > Mg + 2e”

2(H*'+e > H) 2H* + 2¢ > H,

The number of electrons lost must equal the number of
electrons gained




