Q1.

The electrolysis of sodium chloride solution is an industrial process.

The diagram shows the apparatus used in a school experiment.

(@)

(b)

Chlorine A g - Hydrogen

Sodium chloride
solution

Graphite
electrodes

One of the products of the electrolysis of sodium chloride solution is hydrogen.

()  Why do hydrogen ions move to the negative electrode?

(1)
(i)  How does a hydrogen ion change into a hydrogen atom?

(1)
Hydrogen is used to make ammonia (NH).
Complete the diagram to show the bonding in ammonia.
Use dots (e) and crosses (x) to show electrons.
Show only outer shell electrons.
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(©)

(d)

The table shows the ions in sodium chloride solution.

Positive ions

Negative ions

hydrogen

chloride

sodium

hydroxide

In industry, some of the waste from the electrolysis of sodium chloride solution is alkaline

and has to be neutralised.

(i)  Which ion makes the waste alkaline?

(i)  This waste must be neutralised.

Write the ionic equation for the neutralisation reaction.

In this question you will be assessed on using good English, organising information clearly
and using specialist terms where appropriate.

The electrolysis of sodium chloride solution also produces chlorine and sodium hydroxide.

In industry, the electrolysis of sodium chloride solution can be done in several types of

electrolysis cell.

Some information about two different types of electrolysis cell is given below.

Mercury cell

Membrane cell

Cost of construction

Expensive

Relatively cheap

Additional substances used

Mercury, which is recycled.
Mercury is toxic so any
traces of mercury must be
removed from the waste

Membrane, which is made
of a polymer. The
membrane must be
replaced every 3 years.

Amount of electricity used

produced

for each tonne of chlorine 3400 2950
produced in kWh
Quality of chlorine Pure Needs to be liquefied and

distilled to make it pure.

Quality of sodium hydroxide
solution produced

50% concentration. Steam is
used to concentrate the
sodium hydroxide solution
produced.

30% concentration. Steam
is used to concentrate the
sodium hydroxide solution
produced.
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Use the information and your knowledge and understanding to compare the environmental
and economic advantages and disadvantages of these two types of electrolysis cell.

(6)
(Total 12 marks)
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Q2.

Oil rigs are used to drill for crude oil.

© Digital Vision/Photodisc
(@) Dirills are made from an alloy of iron.

The diagrams show the particles in the alloy and in pure iron.

Pure iron

@
(b)  Drill heads contain diamonds.

Tick (+) two reasons why diamonds are hard.

Reason Tick (+7)

Diamonds have a giant covalent structure.

Diamonds have high melting points.

Diamonds are unreactive.

Diamonds have strong bonds between carbon atoms.

@
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(c) Methane gas is often found where crude oil is found.
The diagram shows how atoms bond in methane.
Only the outer electrons are shown.
(a0
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() Draw aring around the correct answer to complete the sentence.

a compound.
Methane is an element.

a mixture.

@)
(i) Draw a ring around the correct answer to complete each sentence.
CH
4 4
The formula of methane is | C,H
CH
4
)
(i)  Name the type of bond between the carbon and hydrogen atoms in methane.
)
(d) Explain why methane is a gas at 20°C.
)

(Total 9 marks)
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