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Topic 6K - Representing Redox Reactions

Types of Chemical Reactions

Precipitation (lon Exchange)

BaCl, (aq) + Na,SO, (aq) > BaSO, (s) + 2 NaCl (aq)

Acid-Base (Proton Transfer)

HCI (aq) + NaOH (ag) = NaCl (aq) + H,0 (1)

Lewis Acid-Base (e Pair Sharing)

NH, (99 + H,O () = NH,OH (aqg)

Oxidation-Reduction (e Transfer Among Atoms)

Zn (s) + CuSO, (aq) — Cu (s) + ZnSO, (aq)
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Redox Reactions
Oxidation-Reduction

Oxidation - Loss ofe ‘s (Reducing Agent)
Reduction - Gainofe ‘s (Oxidizing Agent)

Occur in Tandem
Examples:

4Fe + 30, - 2Fe,O,

1 |
Reducing Oxidizing
Agent Agent

2Br + Cl, - Br, + 2Cr

T t
Reducing Oxidizing
Agent Agent

Oxidation Numbers

Based on differences in electronegativity (for
polyatomic species)

Comparison to formal charge

“Rules” for assignment

Redox Reactions

Concept of half-reactions
Balancing redox reactions
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Balancing Redox Reactions

Acidic Solution

+VII +1V +I1 +VI

MnO, + H,SO, - Mn? + HSO,’

MnO, - Mn? H,SO, - HSO,

MnO, - Mn?* + 4H,0 H,SO, + H,0 - HSO,’

MnO, + 8H' -~ Mn? + 4H,0 H,SO, + H,0 ~ HSO," + 3H'
MnO, + 8H' + 5e - Mn? + 4H,0 H,SO, + H,0 - HSO, + 3H" + 2¢°

2 [MnO, + 8H* + 5¢" - Mn* + 4H,0] + 5 [H,SO, + H,0 -~ HSO, + 3H" + 2¢]

2MnO, + 5H,S0, + 5H,0 + 16H" + 106" - 2Mn?" + 5HSO, + 8H,0 + 15H" + 10e
2MnO, + 5H,S0, + 5H,0 + 46H" + 40¢’ -~ 2Mn* + 5HSO, + 8H,0 + 45H" + 10¢’
1 3

J
2MnO, + 5H,S0, + H' - 2Mn?* + 5HSO, + 3H,0

Alkalin lution

+H1 +IV +VI +11

Cr* + MnO, - CrO,> + Mn*

cr* - Cro* MnO, - Mn?*

Cr* + 4H,0 - CrO,? MnO, - Mn* + 2H,0

Cr** + 4H,0 + 80H - CrO* + 8H,0 MnO, + 4H,0 -~ Mn* + 2H,0 + 40H

Cr* + 4H,0 + 80H - CrO.* + 8H,0 + 3e MnO, + 4H,0 + 2e -~ Mn* + 2H,0 + 40H

2 [Cr* + 4H,0 + 80OH - CrO,> +8H,0+3e] + 3[MnO,+ 4H,0 + 2e - Mn®* + 2H,0 + 40H ]
2Cr** + 3MnO, + 20H,0 + 160H - 2CrO,* + 3Mn?* + 22H,0 + 120H

2Cr** + 3MnO, + 26H,0 + 460H - 2Cr0,* + 3Mn* + 22H,0 + 420H"
4 2

l
2Cr** + 3MnO, + 40H - 2Cr0,> + 3Mn?" + 2H,0
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