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GENERAL INSTRUCTIONS 

1. Write your examination number (and centre number if applicable) in the appropriate 

spaces on the answer book.
2. Answer ALL the questions.
3. Non-programmable calculators may be used.
4. Appropriate mathematical instruments may be used.
5. A data sheet is attached for your use.
6. Marks may be forfeited if instructions are not followed.
QUESTION 1

INSTRUCTIONS

1. Answer this question on the specially printed ANSWER SHEET.  [Note: The answer sheet may be either a separate sheet provided as part of your question paper, or printed as part of the answer book.]
Write your examination number (and centre number if applicable) in the appropriate spaces if a separate answer sheet is used.
2. Four possible answers, indicated by A, B, C and D, are supplied with each question.  Each question has only one correct answer.  Choose only that answer, which in your opinion, is the correct or best one and mark the appropriate block on the answer sheet with a cross.

3. Do not make any other marks on the answer sheet.  Any calculations or writing that may be necessary when answering this question should be done in the answer book and must be deleted clearly by means of a diagonal line drawn across the page.

4. If more than one block is marked, no marks will be awarded for that answer.

PLACE THE COMPLETED ANSWER SHEET INSIDE THE FRONT COVER OF YOUR ANSWER BOOK, IF A SEPARATE ANSWER SHEET HAS BEEN USED.
EXAMPLE

QUESTION:
The symbol for the SI unit of time is ...



A
t



B
h



C
s



D
m

ANSWER:

	A
	B
	[image: image25.bmp][image: image26.bmp]
C
	D


	1.1
	A solid P does not conduct electricity. When P melts at 113 °C it still does not conduct electricity.  P could be …
	
	


	
	A

B

C

D
	potassium iodide.

diamond.

potassium.

iodine.
	
	(4)


	1.2
	Which one of the following graphs is the correct representation of the relationship between the volume (V) and the absolute temperature (T) of a real gas?
	
	


	
	[image: image27.png]



	



	
	(4)


	1.3
	Which one of the following substances will form precipitates with the ions 

Cu2+(aq) and Zn2+(aq)?
	
	


	
	A

B

C

D
	Sulphuric acid 

Nitric acid

Hydrochloric acid

Hydrogen sulphide 
	
	(4)


	1.4
	SO2 gas and H2S gas are bubbled through separate acidified K2Cr2O7 

solutions.

Consider the following statements:
	
	

	  I
	In both reactions yellow precipitates are formed.
	
	

	 II
	In both reactions the orange 
[image: image1.wmf]-
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7

2

O

Cr

solutions are reduced to green  
[image: image2.wmf]+

3

Cr

solutions.
	
	

	III
	SO2 is oxidised to 
[image: image3.wmf]-

2

4

SO

and 
[image: image4.wmf]-

2

S

 is oxidised to S.
	
	


	
	Which of the above statements are correct?
	
	


	
	A

B

C

D
	I and II

I and III

II and III

I, II and III
	
	(4)


	1.5
	In which one of the following reactions will ammonia NOT be produced?
	
	


	
	A

B

C

D
	The heating of nitric acid 

The heating of ammonium chloride 

The reaction of calcium hydroxide and ammonium nitrate

The reaction of hydrogen and nitrogen in the presence of a catalyst
	
	(4)


	1.6
	Consider the following equilibrium reaction:

X2(g)  +  Y2(g)  (  2XY(g)          (H < 0

For this reaction the Kc value was found to be 3 × 10-2 at a certain temperature.  To change the Kc value to 5 × 10-3 ...
	
	


	
	A

B

C

D
	the temperature has to be increased.

the temperature has to be decreased.

the pressure has to be increased.

a catalyst has to be added.
	
	(4)


	1.7

	The following reaction equation represents the equilibrium that exists in a closed container:


[image: image5.wmf]-

2OH

(aq)  +  CO2(g)  (  CO
[image: image6.wmf]-

2

3

(aq)  +  H2O(ℓ)          (H < 0

The pressure in the container is then decreased.

How has the concentration of the CO
[image: image7.wmf]-

2

3

 ions and the rate of the reverse reaction changed after equilibrium is re-established?
	
	


	
	Concentration of CO
[image: image8.wmf]-

2

3

 ions

Rate of reverse reaction

A

increases

increases

B

decreases

decreases

C

increases

decreases

D

decreases

increases


	
	(4)


	1.8
	The graph below represents the change in potential energy against time for the following reaction:

N2O4(g)  (  2NO2(g)


            

       Ep  



                            Reaction co-ordinate


	
	


	
	Which ONE of the following statements is correct?
	
	


	
	A

B

C

D
	The forward reaction is exothermic.

The heat of reaction for the forward reaction is Y - X.

The activation energy for the forward reaction is Z - Y.

The activation energy for the reverse reaction is Z - X.
	
	(4)


	1.9
	Which ONE of the following 0,1 mol.dm-3 solutions has the lowest pH?
	
	


	
	A

B

C

D
	HCℓ
H2SO4
NaOH

CH3COOH
	
	(4)


	1.10
	H2S can be prepared via the reaction of HCℓ and FeS, according to the following equation:

               FeS(s) +  2HCℓ(aq)  ( FeCℓ2(aq) + H2S(g)

In this reaction ...
	
	


	
	A

B

C

D
	FeS acts as a base.

FeS acts as an oxidising agent.

HCℓ acts as a reducing agent.

HCℓ is the conjugate acid of FeS.
	
	(4)


	1.11
	In which one of the following substances can the sulphur atom not be oxidised?
	
	


	
	A

B

C

D
	S

SO2
H2S 

SO3
	
	(4)


	1.12
	Which ONE of the following statements regarding the oxidation and reduction properties of dilute hydrochloric acid (HCℓ) is correct?  It can...
	
	


	
	A

B

C

D
	act only as an oxidising agent.

act only as a reducing agent.

act as both an oxidising and reducing agent.

act as neither an oxidising nor a reducing agent.
	
	(4)


	1.13
	Refer to the Table of Standard Electrode Potentials (Table 4) when answering this question.

The reaction

                 3Fe2+(aq)  (  2Fe3+(aq)  +  Fe(s)
	
	


	
	A

B

C

D
	takes place in a voltaic cell.

only takes place if energy is added.

only takes place in the presence of a catalyst.

does not take place under any circumstances.
	
	(4)


	1.14
	Which ONE of the following cannot be an ester? 
	
	


	
	A

B

C

D
	C2H4O2
C3H8O2
C3H6O2
C4H8O2
	
	(4)


	1.15
	Consider the following structural formula of an organic compound and the statements referring to it:
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	  I

 II

III
	The compound belongs to the same homologous series as

methane.

The compound is a hydrocarbon.

The compound has a higher boiling point than methane.
	
	


	
	Which of the above statements are correct?
	
	


	
	A

B

C

D
	Only II

I and II

I, II and III

None of I, II or III
	
	(4)

[60]


ANSWER QUESTIONS 2 - 9 IN YOUR ANSWER BOOK.

INSTRUCTIONS

1.
Start each question on a new page in your answer book.

2.
Leave one line between sub-sections, for example between questions 2.1 and 2.2.

3.
Give all formulae used and show your working (this includes substitutions).

4.
Number your answers in the same way that the questions are numbered.

QUESTION 2
	A researcher investigates the relationship between the pressure (p) and the volume (V) of tetrachloro methane gas (CCℓ4) at a temperature of 400 °C.  She tables the results as follows:

Result

p(kPa)

V(cm3)

A

15

160

B

20

120

C

25

96

D

30

88

E

35

68,6

The first result is correct but one of the remaining volume readings is incorrect.
	


	2.1
	In which result (B to E) is the volume reading incorrect?
	
	 (2)


	2.2
	Calculate the correct value.
	
	 (3)


	2.3
	The values in the table suggest a certain relationship between the pressure and volume.  However, at a very high pressure it is observed that the volume reading is greater than predicted by this relationship.  Give a reason for this observation.
	
	(2)


	2.4
	When the temperature is decreased considerably, a phenomenon is observed that gives evidence of the existence of intermolecular forces.  Name this phenomenon.
	
	 (2)


	2.5
	Write down the name of the intermolecular forces existing between CCℓ4 molecules.
	
	(2)


	2.6
	Calculate the mass of CCℓ4 gas that was used in this experiment.

	
	 (7)


	2.7
	If the same mass of oxygen gas was used instead of CCℓ4 gas, how would the volume of the O2 gas compare with that of the CCℓ4 gas at the same pressure and temperature?  (Write down only smaller than, larger than or the same.)

	
	(2)

[20]


QUESTION 3
(Start on a new page)

	In test tube X concentrated sulphuric acid is added to copper filings. 

In test tube Y concentrated nitric acid is added to copper filings.

In each test tube the acid reacts with the copper, and a gas is formed.  However, one of the test tubes had to be heated for the reaction to take place.
	
	












	3.1
	Which test tube had to be heated?
	
	 (1)


	3.2
	Copper is oxidised in both test tubes. Write down the equation for the reduction half reaction taking place in:
	
	


	
	3.2.1

3.2.2
	Test tube X

Test tube Y
	
	 (2)

 (2)


	3.3
	Write down the NAME of the gas formed in:
	
	


	
	3.3.1

3.3.2
	Test tube X

Test tube Y
	
	 (2)

 (2)


	3.4
	In one of the test tubes a precipitate is formed when a barium chloride solution is added. Write down the name of the precipitate.
	
	 (2)


	The gas in test tube X is collected in a gas jar. Burning magnesium is lowered into the gas jar and reacts with the gas. After the reaction is completed, the gas jar is allowed to stand for some time. 


	
	

	3.5
	Name TWO observations that can now be made relating to the experiment in the jar.
	
	 (4)


	3.6
	Write down the balanced equation for the reaction between the gas and the magnesium.
	
	 (3)


	3.7
	What role does the gas play in this reaction?
	
	 (2)

[20]


QUESTION 4
(Start on a new page)
	Chlorine gas is prepared in a test tube and bubbled through:
	
	


	    (i)

(ii)
	TEST TUBE P containing an aqueous solution of a sodium halide

TEST TUBE Q containing water
	
	
















	4.1
	Write down the balanced equation for a laboratory preparation of chlorine gas.
	
	 (3)


	4.2
	Chloroform is added to test tube P and the test tube is shaken.  It is observed that the chloroform turns yellowish-brown. 
	
	


	
	4.2.1

4.2.2
	Write down the NAME of the product responsible for the change in colour.

During the reaction in test tube P in which the colour changed, another product was formed.  Give the name of this product.
	
	(2)

(2)


	4.3
	One of the products in test tube Q is HCℓ.  Write down the name of the other product. 
	
	 (2)


	4.4
	The solution in test tube Q is called chlorine water.  One of the chemical properties of chlorine water makes it a useful household chemical. 
	
	


	
	4.4.1

4.4.2
	Name this chemical property of chlorine water.

Name TWO household uses of chlorine water in which this property is utilized.
	
	 (2)

 (2)

[13]


QUESTION 5
(Start on a new page)
	The following reversible reaction is in equilibrium:

                   Cu(H2O)
[image: image10.wmf]+

2

6

(aq)  + 4Cℓ
[image: image11.wmf]-

(aq)  (  CuCℓ
[image: image12.wmf]-

2

4

(aq)  +  6H2O(ℓ)      (H > 0

                        blue                                        green
	
	


	5.1
	What will happen to the colour of the BLUE solution when:

(Write down only REMAINS BLUE or BECOMES GREEN.)
	
	


	
	5.1.1

5.1.2

5.1.3

5.1.4

5.1.5
	The solution is cooled

Concentrated hydrochloric acid is added to the solution

A few drops of silver nitrate are added to the solution

Water is added to the solution

A few of sodium chloride crystals are added to the solution
	
	 (1)

 (1)

 (1)

 (1)

 (1)


	5.2
	What effect is illustrated in 5.1.5?
	
	 (2)


	5.3
	Give an explanation for the answer to 5.1.3.
	
	 (3)

[10]


QUESTION 6
(Start on a new page)
	Consider the following reversible reaction in a sealed container:

H2(g) + I2(g)  ( 2HI(g)
The experiments were repeated three times under different conditions.  In each case 

0,50 mol H2 and 0,50 mol I2 reacted in a 1,0 dm3 container.

The sketch graphs of concentration versus time for the three investigations are shown below.

Graph A was obtained at 500 °C.

Graph B was obtained under the same conditions as graph A, but at a temperature of 600 °C. 

Graph C was also obtained at 500 °C, but under different conditions than graph A.
	
	










	6.1
	What factor is responsible for the difference between graph A and graph C?
	
	 (2)


	6.2
	Give an explanation for the answer to 6.1.
	
	 (2)


	6.3
	Is the reaction in this experiment exothermic or endothermic?
	
	 (1)


	6.4
	Give an explanation for the answer to 6.3.
	
	 (4)


	6.5
	Use the supplied information to calculate the equilibrium constant at 500 °C.
	
	 (7)

[16]


QUESTION 7
(Start on a new page)
	7.1
	A volume of 0,60 dm3 of a 0,20 mol.dm-3 NaOH solution is added to a beaker containing 0,40 dm3 of a H2SO4 solution.  It was found that the pH of the final solution is 12,5 at a temperature of 25 °C.
	
	


	
	7.1.1

7.1.2

7.1.3
	Calculate the hydroxide ion (
[image: image13.wmf]-

OH

) concentration on completion of the reaction.

Write down the balanced equation for the reaction that takes place.

Calculate the concentration of the initial H2SO4 solution.
	
	 (5)

 (3)

 (7)


	7.2
	A solution of Na2CO3 is made in water, and it is found that the concentration of the hydroxide ions present in the water is increased. 
	
	


	
	7.2.1

7.2.2

7.2.3

7.2.4
	Write down a balanced equation for the reaction that is responsible for the increase in the concentration of the hydroxide ions.

Write down the formula of an ampholyte present in the reaction in 7.2.1.

When CaCℓ2 is added to the solution a precipitate of CaCO3 forms.  How will this affect the pH?  

(Write down only INCREASES, DECREASES or STAYS THE SAME.)

Give an explanation of the answer to 7.2.3 by referring to the effect that the addition of CaCℓ2 has on the equilibrium of the reaction in 7.2.1.
	
	 (3)

(2)

 (1)

(3)

[24]


QUESTION 8
(Start on a new page)
	A standard voltaic cell is set up by combining a Mn(Mn2+ half-cell with a Cℓ2(Cℓ
[image: image14.wmf]-

 half-cell, using an inert (inactive) platinum electrode, as shown in the sketch.
	
	

















	8.1.
	Give the values of the standard conditions that apply to the Cℓ2(Cℓ
[image: image15.wmf]-

 half cell.
	
	(3)


	8.2
	For this cell write down the equation for the:
	
	


	
	8.2.1

8.2.2
	Oxidation half reaction

Reduction half reaction
	
	(2)

(2)


	8.3
	Write down the standard notation for this cell.
	
	(4)


	8.4.
	Give the formula of a possible electrolyte that can be used in the:
	
	


	
	8.4.1

8.4.2
	Cℓ2(Cℓ
[image: image16.wmf]-

 half cell

Mn(Mn2+ half cell
	
	(2)

(2)


	8.5 
	Calculate the emf of this cell.
	
	(4)

[19]


QUESTION 9
(Start on a new page)
	9.1
	Nico heats some ethanoic acid and ethanol in the presence of a catalyst in a test tube.  Two products, of which one is an ester, are formed in this reaction.
	
	


	
	9.1.1

9.1.2

9.1.3

9.1.4
	Write down the name of the other product.

Write down the name of the catalyst.

Write down the structural formula of the ester.

Write down the IUPAC (systematic) name of the ester.
	
	 (2)

 (2)

 (2)

 (2)


	9.2
	Write down a balanced equation for a reaction in which:
	
	


	
	9.2.1

9.2.2
	Ethyne is one of the reactants and carbon dioxide is one of the  products

Ethene is one of the reactants and 1,2 dibromo-ethane is one of the products  (Use structural formulae)
	
	 (3)

 (3)


	9.3
	Write down the structural formulae of two isomers of propanol.

TOTAL:
	
	 (4)

[18]
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TABLE  1 :   PHYSICAL CONSTANTS

TABEL  1 :   FISIESE KONSTANTES

	Avogadro’s constant

Avogadro-konstante
	NA of/or L
	6,02 x 1023 mol-1

	Molar gas constant

Molêre gaskonstante
	R
	8,31 J.K-1.mol-1

	Standard pressure

Standaarddruk
	p(
	1,013 x 105 Pa

	Molar gas volume at STP

Molêre gasvolume by STD
	Vm
	22,4 dm3.mol-1

	Standard temperature

Standaardtemperatuur
	T(
	273 K


TABLE  2 :   FORMULAE

TABEL  2 :   FORMULES
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E(cell =  E(cathode  -  E(anode
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TABLE  3 :    THE PERIODIC TABLE OF ELEMENTS

TABEL  3 :    DIE PERIODIEKE TABEL VAN ELEMENTE

	
	I
	
	
	
	
	
	
	
	
	
	
	
	SLEUTEL / KEY
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	0

	2,1
	1

H

1
	
	II
	
	
	
	
	
	
	
	
	Atoomgetal

Atomic number


	
	
	
	
	
	
	
	
	
	
	
	III
	
	IV
	
	V
	
	VI
	
	VII
	
	2

He

4

	1,0
	3

Li

7
	1,5
	4

Be

9
	
	Elektronegatiwiteit

Electronegativity
	
	1,9
	29

Cu

63,5
	         Simbool

         Symbol
	
	
	
	
	
	2,0
	5

B

11
	2,5
	6

C

12
	3,0
	7

N

14
	3,5
	8

O

16
	4,0
	9

F

19
	
	10

Ne

20

	0,9
	11

Na

23
	1,2
	12

Mg

24
	
	
	
	
	Relatiewe atoommassa (benaderd)

Relative atomic mass (approximately)
	
	
	
	
	
	1,5
	13

Aℓ

27
	1,8
	14

Si

28
	2,1
	15

P

31
	2,5
	16

S

32
	3,0
	17

Cℓ

35,5
	
	18

Ar

40

	0,8
	19

K

39
	1,0
	20

Ca

40
	1,3
	21

Sc

45
	1,5
	22

Ti

48
	1,6
	23

V

51
	1,6
	24

Cr

52
	1,5
	25

Mn

55
	1,8
	26

Fe

56
	1,8
	27

Co

59
	1,8
	28

Ni

59
	1,9
	29

Cu

63,5
	1,6
	30

Zn

65
	1,6
	31

Ga

70
	1,8
	32

Ge

73
	2,0
	33

As

75
	2,4
	34

Se

79
	2,8
	35

Br

80
	
	36

Kr

84

	0,8
	37

Rb

86
	1,0
	38

Sr

88
	1,2
	39

Y

89
	1,4
	40

Zr

91
	
	41

Nb

92
	1,8
	42

Mo

96
	1,9
	43

Tc


	2,2
	44

Ru

101
	2,2
	45

Rh

103
	2,2
	46

Pd

106
	1,9
	47

Ag

108
	1,7
	48

Cd

112
	1,7
	49

In

115
	1,8
	50

Sn

119
	1,9
	51

Sb

122
	2,1
	52

Te

128
	2,5
	53

I

127
	
	54

Xe

131

	0,7
	55

Cs

133
	0,9
	56

Ba

137
	
	57

La

139
	1,6
	72

Hf

179
	
	73

Ta

181
	
	74

W

184
	
	75

Re

186
	
	76

Os

190
	
	77

Ir

192
	
	78

Pt

195
	
	79

Au

197
	
	80

Hg

201
	1,8
	81

Tℓ

204
	1,8
	82

Pb

207
	1,9
	83

Bi

209
	2,0
	84

Po


	2,5
	85

At


	
	86

Rn



	0,7
	87

Fr


	0,9
	88

Ra

226
	
	89

Ac


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	58

Ce

140
	
	59

Pr

141
	
	60

Nd

144
	
	61

Pm


	
	62

Sm

150
	
	63

Eu

152
	
	64

Gd

157
	
	65

Tb

159
	
	66

Dy

163
	
	67

Ho

165
	
	68

Er

167
	
	69

Tm

169
	
	70

Yb

173
	
	71

Lu

175

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	90

Th

232
	
	91

Pa


	
	92

U

238
	
	93

Np


	
	94

Pu


	
	95

Am


	
	96

Cm


	
	97

Bk


	
	98

Cf


	
	99

Es


	
	100

Fm


	
	101

Md


	
	102

No


	
	103

Lr



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


TABEL 4A:   STANDAARD-ELEKTRODEPOTENSIALE

TABLE 4A:   STANDARD ELECTRODE POTENTIALS

	Halfreaksie  /  Half-reaction
	E° /volt

	
	
	F2
	+
	2e-
	(
	2F-
	
	
	+2,87

	
	
	H2O2  +  2H+
	+
	2e-
	(
	2H2O
	
	
	+1,77

	
	
	MnO4-  +  8H+
	+
	5e-
	(
	Mn2+  +  4H2O
	
	
	+1,51

	
	
	Au3+
	+
	3e-
	(
	Au
	
	
	+1,42

	
	
	Cℓ2
	+
	2e-
	(
	2Cℓ-
	
	
	+1,36

	
	
	Cr2O72-  +  14H+
	+
	6e-
	(
	2Cr3+  +  7H2O
	
	
	+1,33

	
	
	O2  +  4H+
	+
	4e-
	(
	2 H2O
	
	
	+1,23

	
	
	MnO2  +  4H+
	+
	2e-
	(
	Mn2+  +  2H2O
	
	
	+1,21

	
	
	Pt2+
	+
	2e-
	(
	Pt
	
	
	+1,20

	
	
	Br2
	+
	2e-
	(
	2Br-
	
	
	+1,09

	
	
	NO3-  +  4H+
	+
	3e-
	(
	NO  +  2H2O
	
	
	+0,96


	
	
	Ag+
	+
	e-
	(
	Ag
	
	
	+0,80

	
	
	NO3-  +  2H+
	+
	e-
	(
	NO2  +  H2O
	
	
	+0,80

	
	
	Hg2+
	+
	2e-
	(
	Hg
	
	
	+0,79

	
	
	Fe3+
	+
	e-
	(
	Fe2+
	
	
	+0,77

	
	
	O2  +  2H+
	+
	2e-
	(
	H2O2
	
	
	+0,68

	
	
	I2
	+
	2e-
	(
	2I-
	
	
	+0,54

	
	
	SO2  +  4H+
	+
	4e-
	(
	S  +  2H2O
	
	
	+0,45

	
	
	2H2O  +  O2
	+
	4e-
	(
	4OH-
	
	
	+0,40

	
	
	Cu2+
	+
	2e-
	(
	Cu
	
	
	+0,34

	
	
	SO42-  +  4H+
	+
	2e-
	(
	SO2  +  2H2O
	
	
	+0,17

	
	
	Cu2+
	+
	e-
	(
	Cu+
	
	
	+0,16

	
	
	Sn4+
	+
	2e-
	(
	Sn2+
	
	
	+0,15

	
	
	S  +  2H+
	+
	2e-
	(
	H2S
	
	
	+0,14

	
	
	2H+
	+
	2e-
	(
	H2
	
	
	0,00

	
	
	Fe3+
	+
	3e-
	(
	Fe
	
	
	-0,04

	
	
	Pb2+
	+
	2e-
	(
	Pb
	
	
	-0,13

	
	
	Sn2+
	+
	2e-
	(
	Sn
	
	
	-0,14

	
	
	Ni2+
	+
	2e-
	(
	Ni
	
	
	-0,25

	
	
	Co2+
	+
	2e-
	(
	Co
	
	
	-0,28

	
	
	Cd2+
	+
	2e-
	(
	Cd
	
	
	-0,40

	
	
	Fe2+
	+
	2e-
	(
	Fe
	
	
	-0,44

	
	
	Cr3+
	+
	3e-
	(
	Cr
	
	
	-0,74

	
	
	Zn2+
	+
	2e-
	(
	Zn
	
	
	-0,76

	
	
	2H2O
	+
	2e-
	(
	H2  +  2OH-
	
	
	-0,83

	
	
	Mn2+
	+
	2e-
	(
	Mn
	
	
	-1,18

	
	
	Aℓ3+
	+
	3e-
	(
	Aℓ
	
	
	-1,66

	
	
	Mg2+
	+
	2e-
	(
	Mg
	
	
	-2,37

	
	
	Na+
	+
	e-
	(
	Na
	
	
	-2,71

	
	
	Ca2+
	+
	2e-
	(
	Ca
	
	
	-2,87

	
	
	Sr2+
	+
	2e-
	(
	Sr
	
	
	-2,89

	
	
	Ba2+
	+
	2e-
	(
	Ba
	
	
	-2,90

	
	
	Cs+
	+
	e-
	(
	Cs
	
	
	-2,92

	
	
	K+
	+
	e-
	(
	K
	
	
	-2,93

	
	
	Li+
	+
	e-
	(
	Li
	
	
	-3,05


TABLE 4B:   STANDARD ELECTRODE POTENTIALS

TABEL 4B:   STANDAARD-ELEKTRODEPOTENSIALE

	Halfreaksie  /  Half-reaction
	E° /volt

	
	
	Li+
	+
	e-
	(
	Li
	
	
	-3,05

	
	
	K+
	+
	e-
	(
	K
	
	
	-2,93

	
	
	Cs+
	+
	e-
	(
	Cs
	
	
	-2,92

	
	
	Ba2+
	+
	2e-
	(
	Ba
	
	
	-2,90

	
	
	Sr2+
	+
	2e-
	(
	Sr
	
	
	-2,89

	
	
	Ca2+
	+
	2e-
	(
	Ca
	
	
	-2,87

	
	
	Na+
	+
	e-
	(
	Na
	
	
	-2,71

	
	
	Mg2+
	+
	2e-
	(
	Mg
	
	
	-2,37

	
	
	Aℓ3+
	+
	3e-
	(
	Aℓ
	
	
	-1,66

	
	
	Mn2+
	+
	2e-
	(
	Mn
	
	
	-1,18

	
	
	2H2O
	+
	2e-
	(
	H2  +  2OH-
	
	
	-0,83

	
	
	Zn2+
	+
	2e-
	(
	Zn
	
	
	-0,76

	
	
	Cr3+
	+
	3e-
	(
	Cr
	
	
	-0,74

	
	
	Fe2+
	+
	2e-
	(
	Fe
	
	
	-0,44

	
	
	Cd2+
	+
	2e-
	(
	Cd
	
	
	-0,40

	
	
	Co2+
	+
	2e-
	(
	Co
	
	
	-0,28

	
	
	Ni2+
	+
	2e-
	(
	Ni
	
	
	-0,25

	
	
	Sn2+
	+
	2e-
	(
	Sn
	
	
	-0,14

	
	
	Pb2+
	+
	2e-
	(
	Pb
	
	
	-0,13

	
	
	Fe3+
	+
	3e-
	(
	Fe
	
	
	-0,04

	
	
	2H+
	+
	2e-
	(
	H2
	
	
	0,00

	
	
	S  +  2H+
	+
	2e-
	(
	H2S
	
	
	+0,14

	
	
	Sn4+
	+
	2e-
	(
	Sn2+
	
	
	+0,15

	
	
	Cu2+
	+
	e-
	(
	Cu+
	
	
	+0,16

	
	
	SO42-  +  4H+
	+
	2e-
	(
	SO2  +  2H2O
	
	
	+0,17

	
	
	Cu2+
	+
	2e-
	(
	Cu
	
	
	+0,34

	
	
	2H2O  +  O2
	+
	4e-
	(
	4OH-
	
	
	+0,40

	
	
	SO2  +  4H+
	+
	4e-
	(
	S  +  2H2O
	
	
	+0,45

	
	
	I2
	+
	2e-
	(
	2I-
	
	
	+0,54

	
	
	O2  +  2H+
	+
	2e-
	(
	H2O2
	
	
	+0,68

	
	
	Fe3+
	+
	e-
	(
	Fe2+
	
	
	+0,77

	
	
	Hg2+
	+
	2e-
	(
	Hg
	
	
	+0,79

	
	
	NO3-  +  2H+
	+
	e-
	(
	NO2  +  H2O
	
	
	+0,80

	
	
	Ag+
	+
	e-
	(
	Ag
	
	
	+0,80

	
	
	NO3-  +  4H+
	+
	3e-
	(
	NO  +  2H2O
	
	
	+0,96

	
	
	Br2
	+
	2e-
	(
	2Br-
	
	
	+1,09

	
	
	Pt2+
	+
	2e-
	(
	Pt
	
	
	+1,20

	
	
	MnO2  +  4H+
	+
	2e-
	(
	Mn2+  +  2H2O
	
	
	+1,21

	
	
	O2  +  4H+
	+
	4e-
	(
	2 H2O
	
	
	+1,23

	
	
	Cr2O72-  +  14H+
	+
	6e-
	(
	2Cr3+  +  7H2O
	
	
	+1,33

	
	
	Cℓ2
	+
	2e-
	(
	2Cℓ-
	
	
	+1,36

	
	
	Au3+
	+
	3e-
	(
	Au
	
	
	+1,42

	
	
	MnO4-  +  8H+
	+
	5e-
	(
	Mn2+  +  4H2O
	
	
	+1,51

	
	
	H2O2  +  2H+
	+
	2e-
	(
	2H2O
	
	
	+1,77

	
	
	F2
	+
	2e-
	(
	2F-
	
	
	+2,87
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