Year 13 Chemistry Class Activities – Term 2; Week 1
Topic: Oxidation and Reduction
At the end of the class, students should be able to;
· State the feature of oxidation-reduction reactions
· write appropriate and balanced redox equations that suit the reactions occurring in a given context
· feature of redox  describe the titration in a given context
Student Activities.
· Read the pdf attached more than two times

  
· Watch the link given below on youtube
Link 1: Oxidation and reduction Reactions-Basic Introduction
Link 2: Oxidation and Reduction by Professor Dave
· Do activity 1A, 1B and 1C
· Cross check your answers with the solution below.


Solutions to activity 1A, 1B and 1C

[bookmark: _GoBack]


For any queries, contact me on messenger; mosese vereti
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Oxidation and reduction

Definitions

You should remember the following from vour Year 12 work.

« An o\ildat?tm-reduction (redox) reaction is any reaction involving a
ransfer of electrons.

* In all redox reactions. oxidation and reduction occur at the same time.

* Oxidation is a loss of electrons.

« Reduction is a gain of electrons.

» Onxidising agents (oxidants) are themselves reduced, reducing agents
(raductanty) are themselves oxidised.

Oxidation numbers

Oxidation numbers are a form of electronic book-keeping. They are
pamcularl\ useful when working with reactions involving elements which
can exist in a number of different oxidation states, such as sulfur, nitrogen
and the transition elements.

Rules for assigning oxidation numbers

1 The oxidation number of any free. uncombined element is zero. This

includes polvatomic molecules of elements such as H,, O; and Sg.

The charge on a simple (monatomic) ion is the oxidation number of

the element in that ion. In a polyatomic ion, the sum of the oxidation

numbers of the atoms in that ion is equal to the charge on the ion.

3 In compounds (whether ionic or covalent). the sum of the oxidation
numbers of all atoms in the compound is zero.

4 The oxidation number of oxygen is —

where itis —1.

The oxidation number of hydrogen is +1. except in the case of

metallic hydrides where itis —1.

[ ]
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2. except in the case of peroxides

— Oxidation numbers

Write the oxidation numbers for each of the underlined atoms:

a PvO, b BrO;- ¢ [FeSCNJ+

a PbO, is a compound. so the sum of the oxidation numbers (ON)
will be zero (rule 3). and the oxygen has an ON of -2 (rule 4), so
we can calculate the ON of the Pb by simple algebra:

Pb + 20 =0
Pb + 2x-2) =0
Pb-4 =0
Pb = +4
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¢ [FeSCN]?* is a complex ion, containing the SCN-

Y

] ) f its ON will be —| (rul
- is an ion, so the sum o Tule 2). Ty,
x g)&en atoms will again have ON of -2 (rule 4), o ;

Br + 30 = -1
Br + 3x-2) = -l
Br-6 = -1

Br = -1 +6
Br = 45

ion. It is not

necessary to work out the ON for the S, C ang N atoms, since We

know that their sum will be —I' (rule 2).
Fe + SCN = +2
Fe-1 = 42
Fe = +3

Identifying redox equations
Oxidation numbers can be used to identify what has been oxidised or
reduced in an equation.

e If its oxidation number increases, the element has been oxidised.
If its oxidation number decreases. the element has beenp reduced.

_Tjsing oxidation numbers N s

Use oxidation numbers to dete
is a redox reaction, and if SO,
which reduced.

rmine whether the following reaction
which element has been oxidised, and

e 4NH:(g) + 305(g) —s 2N,(g) + 6H,0(1)
It is simplest to write the oxidation numbers above each element:

The c_)xidauon numbers of N anq O have cBanged: it is a redox
reaction.

g;«; i(;z;d'auon number of N hag gone from -3 1o : it has been
The oxidatj i

i e; 100 number of Q p4 gone from 0 to -2: it has been






¢ ICl(s) + H,O(l) — HCl(aq) + HOI(aq)

d Fe,05(s) + 3CO(g) — 2Fe(s) + 3CO,(g)

1 Principles of oxidation and reduc

e 2MnO,(aq) + HSO;(ag) + 30H-(ag) —> 2MnO,>~(aq) + SO,>~(aq) + 2H,0(l)

4  Put circles around the oxidants, and squares around the reductants, in the following equations:

a CuO + H) —> Cu + H,0

b Agt(aq) + FeZ*(aq) — Ag(s) + Fe3*(aq)

¢ S5I(aq) + I037(agq) + 6H*(aq) — 3I(aq) + 3H,0(1)

Laboratory redox

Identifying species in redox reactions

For many redox reactions there are visible changes in the appearance of
one or both of the reacting species. For example, when acidified potassium
permanganate is added to hydrogen peroxide solution the purple colour
disappears as MnO," is reduced to Mn2+. In other reactions no colour
change is visible, so we have to add another reagent if we wish to detect
the reaction. You should remember the following tests from Year 12

chemistry:

I: turns blue/black with starch solution

SO, forms
Fe3+  forms a blood-red solution with potassi

a white precipitate with acidified barium chloride solution
um thiocyanate solution

Cl,:  turns damp starch-iodide paper blue/black.

You should be familiar with the following redox reagents from Year 12

hemistry.

Reduced form Oxidised form

Formula | Appearance Formula | Appearance
Cu brown solid Co? blue ion

SOz colourless gas S04 colourless ion
Mn2+ colourless ion H*/MnOj- | purple ion

H20: colourless liquid 0)) colourless gas
H.O colourless liquid H20: colourless liquid
Cr3+ blue/green ion Cr207% orange ion

Fe2+ pale green ion Fe3+ orange ion

Cl- colourless ion Clz pale green gas
Br colourless ion Br: red/orange liquid
H; colourless gas H+ colourless ion

You also need to learn the colours and formulae of the following reagents,

vhich will be probably be new to you this year.
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Use coloured pencils or pens o show th
ts are MnO,~ (in acid, neutral or alkaline

Cl, and 105~ or BrO5™.
SO, (or HSO;3), S,04% (thiosulfate),

Important oxidising agen
conditions), H*/Cr,07%~, Hy0>,
Important reducing agents are

Reduced form Oxidised form
fomula | Appearance | Formula [ Appearane,
MaOr | brown precipitatc | H:OMOL | purple o
MOy’ » #ﬁﬁqfim_\ — OH /MnOs | purple ion
i colourless ion | L Gn 1 =10) | brown soluioy
B (ni | oo )—' liﬁ»wn i(.)ll_"i"" HJE)_‘_______~__ C()'I(TurTcm
Lan? o ‘  colourless
H-S colourless gas S | ye H”W/Whi@mﬁ
Pb* colourless ion PbO: brown selis——
A own solid
NO: brown gas NO3 colourless iop
C:04 colourless ion CO2 colourless gag
$:0* colourless ion S406%- coloutlens jou
Br: red-orange liquid BrO;3- cAloutlession
|

e colour of each species in th

Fe2*, and C,0,2- (oxalate—from oxalic acid).
You will meet other redox reagents as well, but those listed above are

the important ones.

a Cr,0.% is reduced
b Br is oxidised

¢ 10, s reduced

d H,0, i oxidised

' 1B Laboratory redox

1 Describe what you would see when:

2 Describe what you would see when:

The thiosulfate is oxidised to S O

a lodine solution, 1o which a few drops of starch have been added, is reduced to I- by thiosulfate solution.

b Onalic acid reduces H*/MnO,~ to Mn**. The oxalic acid is oxidised to CO
2.

¢ Zinc metal is oxidised 10 Zn** by dilute sulfuric acid. The H* is red ed
- educed.

Balancing redox equations
When writng “quanons for redox

equations (for the oxidation and
together. Usually we kee i

e

reactions, we normally write (WO half-
DBk ¢ reduction processes), then add them
gs simple by leaving out the spectator 1015





Balancing redox equations in acidic or neutral conditions

For each half-equation:

1  Balance the atoms that are not O or H.

2 Balance the O by adding water.

3  Balance the H by adding H*.

4 Balance the charge by adding electrons to the more positive side.

To put the half-equations together:

5 Multiply the half-equations by the factors needed to make the number
of electrons transferred in each half-equation the same.

6 Add the two equations together, cancelling out the electrons and any
other duplicated species.

| Balancing a redox equation in acid conditions

|

| sulfate solution. Write an ionic equation for this reaction.

| Break the reaction into two half-equations. The Fe2* will be oxidised

I to Fe3+. The ion-electron half-equation is simple: '
Fe2* —— FeX* + e-

! The MnO,~ will be reduced to Mn2*. Follow the steps above to write

Acidified potassium permanganate is decolourised by iron(Il) !
|
l
|
|
!
|
the ion-electron half-equation: !

MnO,~ — 5 Mn2*
MnO,~ — Mn?* + 4H,0
Mn04_ + 8H* — Mn2+ + 4H20

In combining the two half-equations, multiply the Fe2+ equation by 5,

since there are Se- in the MnO,~ equation:
5Fe2+ ——> 5Fe3* +5e”

Finally, add the two equations together: ‘

MnO,- + 8H* + SFe2* ——> Mn?* + SFe?*+ 4H0 |

MnO,~ +8H* + Se- —— Mn2* + 4H,0 [
;
i

Balancing redox equations in alkaline conditions
ctions done in acidic or neutral

The method shown above is used for all rea
ly alkaline conditions we

conditions. To balance reactions done in strong

modify step 3 of the above method.
3 Balance the H by adding H*, then add an equal amount of OH™ to both

sides of the equation (which changes the H* into H,0).

’ Balancing a redox equation in alkaline conditions
Write an ion-electron half-equation for the reduction of MnOy4~ to
MnO, in alkaline conditions.

|

MnOy4~ — MnO, '
Balance the atoms that aren’t O or H. ‘
Mn04— el Mn02 !
Balance the O by adding H,0. : |
MnO,~ —— MnO, + 2H,0 '
Balance the H by adding H*. [
MnO,~ + 4H* — MnO, + 2H,0 |

Cancel out the H* by adding OH~.
MnO,~ + 4H* +40H—— MnO, + 2H,0 + 40H-
Mn04_ + 4H20 -_ Mn02 + 2H20 + 4OH—

|
?
Cancel out extra waters, elc. : |
Mn04— + ZHZO — Mn02 + 40H- ‘\

Balance the charge by adding electrons. ‘
MnO,~ + 2H,0 + 3e- — MnO, + 40H- j
I

1 Principles of oxidation and reduction
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To check whether you have balanced a
complex redox half-equation correctly:
the change in oxidation number should
equal the number of electrons
transferred. In this equation the ON has
changed from +7 t0 +4 and there are 3

electrons transferred:
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and hence the full ionic equations, for the following redox reactions,

ons, |
odine solution.

lectron half—cquan' -
1 decolourises 1

Write ion-¢ :
te solutiol

1 Sodium thiosulfa

permanganate solution.

2 Onalic acid decolourises acidified potassium

to acidified potassium iodide solution.

3 A brown solution forms when potassium bromate is added

4 To balance this equation under alkaline conditions, first divide it into two half-equations.
TeOy> + V#* — Te + V3*

&

Key learning outcbrﬁes for Chépter 1

atom in a compound or 107
the oxidised and reduced

1g agents, state the colours of
m" any other observations ol

on and reduction half-
5 to give a balanced lonic

© EXAM QUESTIONS
” Practice guestions







image2.emf
Solution for 1A, 1B  and 1C.pdf


Solution for 1A, 1B and 1C.pdf
Answers
Test yourself 1A

1

Oxidation is @ loss of electrons; reduction is a gain of
ot T ST . [P
Not redox

Redox: Cl oxidised, N reduced

Not redox

Redox: C oxidised, Fe reduced

Redox: Mn reduced, S oxidised

Oxidising agent = CuO, reducing agent = H,
Oxidising agent = Ag*, reducing agent = FeZ*
Oxidising agent = 105, reducing agent = I~

cT R 0 T BB

Test yourself 1B

1

Goes from orange to green/blue.

Goes from colourless to orange/brown.

Goes from colourless to dark brown.

Colourless liquid gives off a colourless gas.

The blue/black solution will go colourless.

The pink/purple solution will go colourless; a colourless
gas may be seen.

The grey solid starts to disappear, and a colourless gas 1s
given off.

oY A0 T

Test yourself 1C

282032— —_— S4O62 + 2e-
12 + 2e- — 2I-
282032_ + 12 —_— S4062— + 2I- ‘

C0,.2- — 2(3924-* 2e" o
MnO,~ + 8H* #'5e- —— Mn2+ + 4H,0

X 2
2Mn04 + 16H* + 5C204

—> 2Mn?* + 10CO, + 8H,0

BrO;- + 6H* + 6e- — Br- + 3H,0
20— 1, + 2e | x3

BrOy- + 6I- + 6H* — Br + 3I, + 3H,0

TeO32~ + 3H,0 + 4e- —— Te + 60H-
Va+ _ V5+ + e- X 4

TeOy> +4V4 4+ 3H,0 — Te + 4V5+ 4+ 6OH-

1
_

Te







