Types of Reactions:
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Oxidation and Reduction  #{
Oxidation Reduction]|
o Loss of electrons * Gain of electrons
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Oxidation Reduction

o The substance thatis e The substance that is
being oxidised is called being reduced is called
areducing agent. the oxidizing agent.

« The number of electrons lossed must be equal
to the number of electrons gained.
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Reducing agent]

[Oxidising agent

« substance being oxidised

« removes oxygen from
other substances

* donates electrons

* decreases oxidation
number of other
substances

« Examples: H2, C,Cco

« substance being reduced
* gives oxygen to
other substances
« accepts electrons

o increases oxidation
number of other
substances

* Examples: O,, KMnO,
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Rules for Determination of Oxidation Number

1. Free elements (uncombined state) and purely covalent compounds
all have atoms with an oxidation number of zero.

Na, Be, K, Pb, Hy, 05, Py =0

2. Inmonatomic ions, the oxidation number is equal to the charge on
the ion

Li*, Li = +1; Fe®, Fe = +3; 02,0 =-2
3. The oxidation number of oxygen is usually -2
H,0 H=+1and+1;0=-2

4. The oxidation number of hydrogenis +1

5. Group IAmetals are +1, IIAmetals are +2 and Halogens is always
-1 .
LiCl, Li=+1;Cl=-1

The sum of the oxidation numbers of all the atoms ina
molecule or ion is equal to the charge on the molecule or ion.
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pes of reactions 2000

Redox Reactions|
e involve a transfer of electrons

Acid-Base Reactions
« involve a transfer of protons

- Acid: proton donor, Base: proton acceptor

Organic reactions
« Substitution: atoms replaced by other atoms
* Addition: atoms added to a molecule

« Elimination: atoms removed from the molecule
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Oxidation and Reduction )

* Redox reaction: reduction-oxidation reaction.
« used in industry to obtain metals from ore

A reaction that involves a transfer of electrons.
Example: 2Mg(s) + O,(g) — 2MgO(s)

= Two Mg atoms give up four electrons to two O atoms

= Magnesium oxide is made up of Mg>* and O*~ ions

© process can be separated into two half reactions
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Example: 2Mg(s) + O,(g) — 2MgO(s)

« oxidation half reaction P _
R 2Mg — 2Mg** +4e
involves loss of electrons

« reduction half reaction

involves gain of electrons
« sum of the two half-reactions gives overall equation

2Mg + 0, +4€ - 2Mg>* +20% + 4

0, +4e - 20°°

2Mg + 0, — [2Mg*® + 20’
2Mg + 0, — 2MgO





