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*P59183A0220*

Answer ALL questions.  Write your answers in the spaces provided.

Some questions must be answered with a cross in a box .  If you change your mind about an 

answer, put a line through the box  and then mark your new answer with a cross .

1 The Earth’s atmosphere contains several gases.

 (a) Figure 1 shows the relative amounts of gases thought to be in the Earth’s 
early atmosphere.

gas
relative amount in Earth’s 

early atmosphere

oxygen small 

carbon dioxide large

nitrogen small 

water vapour large

Figure 1

  The amount of water vapour in today’s atmosphere is much less than the amount 
in the Earth’s early atmosphere.

  Explain why the amount of water vapour in the atmosphere has decreased. 
(2)
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 (b) The apparatus shown in Figure 2 is used to find the percentage of oxygen in dry air.

dry air

glass tube

copper

heat
syringe Bsyringe A

Figure 2

  Syringe A contains 50 cm3 of dry air and syringe B contains no air.
  The copper in the glass tube is heated strongly.
  The air in the apparatus is passed backwards and forwards over the copper until 

all the oxygen has been removed.

  (i) The following results were obtained

    initial volume of air in apparatus = 50 cm3

    final volume of gas in apparatus = 40 cm3

   Calculate the percentage of oxygen in this sample of dry air.
(2)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

percentage oxygen in the air = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  (ii) At the end of the experiment, the apparatus and its contents are allowed to 
cool before the final volume of gas is measured.

(1)

   The apparatus and its contents must be allowed to cool because 

   A reading the volume while the apparatus is hot is dangerous

   B the glass tube may crack when it is hot and allow air into the apparatus 

   C the gas has expanded when it is hot 

   D the copper reacts with other gases in the air when it is hot
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 (c) The Earth’s earliest rocks contained iron sulfide and no iron oxide.
  Later the rocks contained iron oxide as well as iron sulfide.

  Explain what happened to allow this change to occur.
(2)
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(Total for Question 1 = 7 marks)
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2 (a) A chlorine atom contains 17 electrons, 18 neutrons and 17 protons.

  (i) State the mass number of this chlorine atom.
(1)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  (ii) Give the electronic configuration of this chlorine atom.
(1)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 (b) Describe what you would see if damp, blue litmus paper is placed into chlorine gas.
(2)
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 (c) Chlorine exists as diatomic molecules.

  In a molecule, two chlorine atoms are joined by a covalent bond. 

  (i) Describe what is meant by a covalent bond.
(2)
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  (ii) Explain why chlorine is a gas, rather than a liquid, at room temperature.
(2)
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 (d) When the gas hydrogen chloride, HCl, is dissolved in water, a solution forms.
  Blue litmus paper dipped in this solution turns red.

  State why the litmus paper turns red.
(1)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 2 = 9 marks)
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3 Lithium, sodium and potassium are reactive metals in group 1 of the periodic table.

 (a) Sodium metal tarnishes in air to form a layer of sodium oxide on its surface.
  0.92 g of sodium combined with 0.32 g of oxygen in this oxide.

  Calculate the empirical formula of this sodium oxide.
  (relative atomic masses:  O = 16, Na = 23)

  You must show your working. 
(3)
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empirical formula of sodium oxide = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 (b) Sodium reacts with water to form sodium hydroxide solution and hydrogen. 

  Complete the balancing of the equation for this reaction and add the state 
symbols for each substance.

(3)

. . . . . . . . . . . . . . . .Na(.. . . . . . . . . . . . . . .) + 2H2O(.. . . . . . . . . . . . . . .)  . . . . . . . . . . . . . . . .  NaOH(.. . . . . . . . . . . . . . .) + H2(. . . . . . . . . . . . . . . .)

 (c) In an experiment equal-sized pieces of lithium, sodium and potassium are added 
to separate samples of water.

  A flame is produced only with potassium because potassium 
(1)

  A is the softest metal

  B has the lowest melting point

  C is the most reactive

  D is the only flammable metal
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 (d) Explain, in terms of electronic configurations, the increase in reactivity from 
lithium to sodium to potassium.

(2)
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(Total for Question 3 = 9 marks)
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4 Crude oil is a complex mixture of substances.

 (a) Crude oil can be separated into useful fractions by fractional distillation. 

  Figure 3 shows a fractional distillation column and the fractions produced when a 
sample of crude oil is distilled. 

crude oil

gases

bitumen

fuel oil

diesel oil

kerosene

petrol

fractions

Figure 3

  The properties of these fractions vary from the top of the column to the bottom 
of the column. 

  Which of the following is a trend in a property of the fractions obtained from the 
top of the column to those obtained from the bottom?

(1)

  A the average number of carbon atoms in molecules present decreases

  B the ease of ignition increases

  C the boiling points decrease

  D the viscosities increase 

 (b) Most of the substances in crude oil are alkanes.

  (i) Which of the following is the general formula of an alkane?
(1)

   A CnH2n

   B CnH2n +1

   C CnH2n −1

   D CnH2n +2
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  (ii) Explain why alkanes are described as hydrocarbons. 
(2)
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 (c) Figure 4 shows a graph of the boiling points of some alkanes against the number 
of carbon atoms in one molecule of each alkane.
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−100 –
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number of carbon atoms  
in one molecule of alkane

boiling point 
in °C

Figure 4

  Explain the pattern shown by this graph.
(2)
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 (d) When crude oil is separated into fractions, the amount of each fraction obtained 
rarely matches the demand for that fraction.

  Figure 5 shows the relative amounts of six of the fractions present in a crude oil 
and the relative demand for each of these fractions. 

key

  relative 
amount of 
fraction

  relative 
demand 
for fraction

50

40

30

20

10

0
gases petrol kerosene diesel oil fuel oil bitumen

crude oil fraction

relative 
amount/
demand

Figure 5

  Cracking is used to match the relative amount of a fraction of crude oil to the 
demand for that fraction. 

  (i) Use the information in Figure 5 to give the name of the fraction that is most 
likely to need to be cracked.

(1)
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  (ii) In a cracking reaction, reactants are heated to form products. 
   This reaction is endothermic. 

   On the axes provided, draw the reaction profile of this reaction.
   Label the energy of the reactants, the energy of the products and the 

activation energy of the reaction.  
(3)

heat energy

progress of reaction

  (iii) Dodecane, C12H26, can be cracked to form useful products.

   Complete the equation for the cracking of dodecane by filling in the formula 
of the single molecule needed to balance the equation.

(1)

C12H26  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  + 3C2H4

(Total for Question 4 = 11 marks)
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5 (a) Describe what is seen when chlorine water is added to potassium bromide 
solution and the mixture shaken.

(2)
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 (b) Chlorine reacts with potassium bromide to form potassium chloride and bromine.
  In this reaction chlorine forms chloride ions

 Cl2 + 2KBr  2KCl + Br2

  (i) In this reaction, chlorine has been reduced.

   Explain, using the equation, how you know that chlorine has been reduced.
(2)
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  (ii) Write the half equation for the formation of bromine from bromide ions.
(2)
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 (c) Aluminium reacts with chlorine to form aluminium chloride.

  Write the balanced equation for this reaction. 
(3)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 (d) A solid ionic compound is dissolved in water to form a solution. 

  Describe a simple experiment to show that charged particles are present in this solution.
(3)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 5 = 12 marks)
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6 (a) The rate of reaction between magnesium ribbon and dilute hydrochloric acid at 
room temperature is investigated.

  The apparatus used is shown in Figure 6.

  The volume of hydrogen gas given off was measured at regular intervals during the reaction.

dilute  
hydrochloric acid

water

measuring 
cylinder

magnesium 
ribbon

Figure 6

  The graph in Figure 7 shows the results of this experiment.

50

40

30

20

10

0
0 20 40 60 80 100 120

volume of 
hydrogen 

in cm3

time in s

Figure 7

  (i) State a change that can be made to the apparatus in Figure 6 to measure the 
volumes of gas more accurately.

(1)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Turn over     

  (ii) A tangent has been drawn to the line on the graph in Figure 7.

   Calculate the rate of reaction at this point.
(2)
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rate of reaction = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  cm3 s−1

  (iii) On the graph in Figure 7, draw the line you would expect to obtain if the 
magnesium ribbon in this experiment was replaced with an equal mass of 
powdered magnesium.  All other conditions are kept the same. 

(1)

 (b) The balanced equation for this reaction is

Mg + 2HCl  MgCl2 + H2

  (i) In another experiment, 0.1 moles of hydrochloric acid, HCl, were reacted with 
0.1 g of magnesium ribbon.

   Calculate the number of moles of magnesium, Mg, in the 0.1 g sample of 
magnesium ribbon.

   (relative atomic mass: Mg = 24)
(1)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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number of moles = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  (ii) In a further experiment, 0.5 mol of hydrochloric acid, HCl, were mixed with 
0.5 mol of magnesium, Mg.

   Use the equation to show that, in this experiment, the magnesium is in excess.
(1)
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  *(c) Two substances, A and B, each form a colourless solution.
  If the solutions are mixed in a beaker, A and B react to form a coloured product. 
  The rate of the reaction between A and B can be investigated by placing the 

beaker containing the mixture on a cross on a piece of paper and timing how 
long it takes for enough coloured product to be produced to make the cross 
invisible when viewed from above, through the solution.

experiment 1 experiment 2 experiment 3

concentration of A in 

solution in g dm−3  10 10 40

temperature in °C  20 40 40

time for cross to 
become invisible in s 320 80 20

Figure 8

  Use the results of these experiments to explain, in terms of the behaviour of 
particles, the effect of changing temperature and the effect of changing the 
concentration of A in solution on the rate of this reaction.

(6)
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(Total for Question 6 = 12 marks)

TOTAL FOR PAPER = 60 MARKS



20

*P59183A02020*

 
D

O
 N

O
T

 W
R

IT
E

 IN
 T

H
IS

 A
R

E
A

 
D

O
 N

O
T

 W
R

IT
E

 IN
 T

H
IS

 A
R

E
A

 
D

O
 N

O
T

 W
R

IT
E

 IN
 T

H
IS

 A
R

E
A

Th
e 

pe
rio

di
c 

ta
bl

e 
of

 th
e 

el
em

en
ts

 

* T
he

 e
le

m
en

ts
 w

ith
 a

to
m

ic
 n

um
be

rs
 fr

om
 5

8 
to

 7
1 

ar
e 

om
itt

ed
 fr

om
 th

is
 p

ar
t o

f t
he

 p
er

io
di

c 
ta

bl
e.

 Th
e 

re
la

tiv
e 

at
om

ic
 m

as
se

s 
of

 c
op

pe
r a

nd
 c

hl
or

in
e 

ha
ve

 n
ot

 b
ee

n 
ro

un
de

d 
to

 th
e 

ne
ar

es
t w

ho
le

 n
um

be
r. 

1 
2 

 
 

 
 

   
   

3 
4 

5 
6 

7 
0 

 
 

 
 

Ke
y  

 
 

1 H 
hy

dr
og

en
 

1 

 
 

 
 

 
 

 
 

 
4 He

 
he

liu
m

 

2 

7 Li
 

lith
iu

m
 

3 

9 Be
 

be
ry

lliu
m

 

4 
 

re
la

tiv
e 

at
om

ic
 m

as
s 

at
om

ic
 s

ym
bo

l 
na

m
e 

at
om

ic
 (p

ro
to

n)
 n

um
be

r 
 

 
 

 
 

 
11

 
B bo
ro

n 

5 

12
 

C 
ca

rb
on

 

6 

14
 

N 
ni

tro
ge

n 

7 

16
 

O
 

ox
yg

en
 

8 

19
 

F 
flu

or
in

e 

9 

20
 

Ne
 

ne
on

 

10
 

23
 

Na
 

so
di

um
 

11
 

24
 

M
g 

m
ag

ne
si

um
 

12
 

 
 

 
 

 
 

 
 

 
 

27
 

Al
 

al
um

in
iu

m
 

13
 

28
 

Si
 

si
lic

on
 

14
 

31
 

P 
ph

os
ph

or
us

 

15
 

32
 

S su
lfu

r 

16
 

35
.5

 
Cl

 
ch

lo
rin

e 

17
 

40
 

Ar
 

ar
go

n 

18
 

39
 

K 
po

ta
ss

iu
m

 

19
 

40
 

Ca
 

ca
lc

iu
m

 

20
 

45
 

Sc
 

sc
an

di
um

 

21
 

48
 

Ti
 

tit
an

iu
m

 

22
 

51
 

V 
va

na
di

um
 

23
 

52
 

Cr
 

ch
ro

m
iu

m
 

24
 

55
 

M
n 

m
an

ga
ne

se
 

25
 

56
 

Fe
 

iro
n 

26
 

59
 

Co
 

co
ba

lt 

27
 

59
 

Ni
 

ni
ck

el
 

28
 

63
.5

 
Cu

 
co

pp
er

 

29
 

65
 

Zn
 

zin
c 

30
 

70
 

G
a 

ga
lliu

m
 

31
 

73
 

G
e 

ge
rm

an
iu

m

32
 

75
 

As
 

ar
se

ni
c 

33
 

79
 

Se
 

se
le

ni
um

 

34
 

80
 

Br
 

br
om

in
e 

35
 

84
 

Kr
 

kr
yp

to
n 

36
 

85
 

Rb
 

ru
bi

di
um

 

37
 

88
 

Sr
 

st
ro

nt
iu

m
 

38
 

89
 

Y 
yt

tri
um

 

39
 

91
 

Zr
 

zi
rc

on
iu

m
 

40
 

93
 

Nb
 

ni
ob

iu
m

 

41
 

96
 

M
o 

m
ol

yb
de

nu
m

 

42
 

[9
8]

 
Tc

 
te

ch
ne

tiu
m

 

43
 

10
1 

Ru
 

ru
th

en
iu

m
 

44
 

10
3 

Rh
 

rh
od

iu
m

 

45
 

10
6 

Pd
 

pa
lla

di
um

 

46
 

10
8 

Ag
 

si
lv

er
 

47
 

11
2 

Cd
 

ca
dm

iu
m

 

48
 

11
5 In
 

in
di

um
 

49
 

11
9 

Sn
 

tin
 

50
 

12
2 

Sb
 

an
tim

on
y 

51
 

12
8 

Te
 

te
llu

riu
m

 

52
 

12
7 I 

io
di

ne
 

53
 

13
1 

Xe
 

xe
no

n 

54
 

13
3 

Cs
 

ca
es

iu
m

 

55
 

13
7 

Ba
 

ba
riu

m
 

56
 

13
9 

La
* 

la
nt

ha
nu

m
 

57
 

17
8 

Hf
 

ha
fn

iu
m

 

72
 

18
1 

Ta
 

ta
nt

al
um

 

73
 

18
4 

W
 

tu
ng

st
en

 

74
 

18
6 

Re
 

rh
en

iu
m

 

75
 

19
0 

O
s 

os
m

iu
m

 

76
 

19
2 Ir 

iri
di

um
 

77
 

19
5 

Pt
 

pl
at

in
um

 

78
 

19
7 

Au
 

go
ld

 

79
 

20
1 

Hg
 

m
er

cu
ry

 

80
 

20
4 Tl
 

th
al

liu
m

 

81
 

20
7 

Pb
 

le
ad

 

82
 

20
9 

Bi
 

bi
sm

ut
h 

83
 

[2
09

] 
Po

 
po

lo
ni

um
 

84
 

[2
10

] 
At

 
as

ta
tin

e 

85
 

[2
22

] 
Rn

 
ra

do
n 

86
 

 


