Balancing Equations by the lon Electron M ethod

(A.k.a. Half —Reaction M ethod)

Balancing equations using oxidation numbers is good but it often does not give a good
understanding of what is going on in the reaction. Redox reactions can be split into two half
reactions — an oxidation %z reaction, and a reduction %2 reaction; based on electron loss and gain.

In aredox reaction the number of electrons “gained” must equal the number of electrons “lost.”
T s that the number of electronsin two ion— electron equations must be made equal
b equations can be added to give an overall redox equation.

I Yareaction oxidation occurs — electrons are produced
In er Y4 reaction reduction occurs — electrons are consumed.

reactions are happening here?
Always gemove the spectator ions when splitting this up into half reactions.

Om‘l/z reaction:
R 5 reaction;

c Balancing Half ReactionsIn Acidic Solution

1. e skeleton equation.

Z.Mr species other than oxygen and hydrogen.

3. r oxygen using one water molecule for each oxygen you require.
4. Baanceifor hydrogen using a hydrogen ion for each hydrogen you require.
S.Eal ance for charge by adding electronsto either the product or reactant side.
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Balancing The Whole Equation
To balance the whol e equation you must do the following:

1. Separate the whole equation into its two ¥z reactions and bal ance each separately.
2. Multiply each ¥z reaction by a suitable factor so that the electrons produced equals the
electrons consumed, (i.e. electron gained equal s el ectron lost).

3. m two %2 reactions together and cancel any common species.

E
1. mM nO, ionsand Fe" ion in acid solution will produce pink Mn*? and Fe*® ion:;

2.$ate, BiO;, isastrong oxidizing agent and can oxidize Mn*? to MnO, in acidic
SOIlitiGA. MThe BiO; ion is reduced to Bi**:

en sulphide, H,S in agueous solution is areducing agent , being oxidized to
hilst the nitrate ion, NO;, in acidic solution is an oxidizing agent, being reduced to

4.%In acidic solution the hypochlorite ion, CIO™ disproportionates,

i Jadisproportionation reaction isin which an element in one oxidation state is both
oxidized and reduced), into the chlorideion, CI- and the chlorate, CIO; :
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Balancing Equations by the Half — Reaction M ethod in Basic Solutions

To balance equations by the %2 reaction method for reactions occurring in basic solutions you do
the following:

1. Balance the equation pretending it was in acid solution.
2. When it is balanced add hydroxide ions to both sides of the equation equivalent in number to
thE nigber of hydrogenions. The OH" ionswill combine with the H* ions to form water.

3. the appropriate number of waters.

Examp

B e following in basic solution:

1 é + MNnO;, —> 30,7 + MnO,

4gMn@ggy + 10, ——> MnO, + 10

5.0+ Br, —> Cu0O + Br-

U°he above equation in acid medium, but now try balancing them in basic medium:




Balancing Equation in Acid and Base Medium

Balance the following oxidation-reduction equations. All reactions take place in an acidic solution unless
otherwise indicated.

1. AsH, +CIO; ® H,ASO, +Cl°

2 17 ® NQg, + 14
. H,0,® Mn? +0,,

3
4, C|o3 ® MnO? +Cl~ (basic solution)
5

r- +BrO, (basic solution)

r" ® NO, +BrO, (basic solution)

~ +Sh0; ® HPOZ + Sb (basic solution)
W' ® CrQf +Cl" (basic solution)

) Cuioii +HPO.” ® Cu,0+ PO} (basic solution)
FHS #0, ® | +S (basic solution)

IO ® ClI" +NO, (basic solution)
121,80, + MnO, ® SO +Mn*

mo ® Cr¥ +H,0
16 +NO; ® POJ +N Ouq
179EROETHNO, ® Cr¥* + NO;
.

19!-|2803+I05 ® SO +1°

N,O

206NO; #0, ® N,0,,, + SO
O"+HCIO® Sh,0,+Cl°
226NO, BH,S® NQ, +S

23. TeO, +BrO; ® H,TeQ, + Br,,
+NO ; ® Bi® + NO
0O, ® H,S0,+N,0,,

27. NO+H,O, ® NO; +10;

(9)



