ALKANES
A)
Physical Properties:
Use a data book to answer the following 3 questions concerning the volatility of alkanes.

1.
What are the boiling points of methane and hexane?

2.
Which is the first straight-chain alkane to be liquid at room temperature and pressure?

3.
Which alcohol has a boiling point closest to that of hexane? Comment on your answer.

Put 2-3 
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 of hexane in a test-tube and add about twice this volume of water. Shake, then stand the tube in a rack.

4.
Does hexane dissolve in water? Suggest a reason why the two liquids behave in this way.

5.
Is hexane more or less dense than water?

6.
Use a data book to discover how the densities of straight-chain alkanes change as their relative molecular masses increase. Explain.

B)
Chemical Properties:
Investigate the reaction of hexane (a typical alkane) with

a.
bromine water,

b.
acidified potassium manganate(VII) solution,

c.
sodium hydroxide solution,

d.
concentrated sulphuric(VI) acid.

Use about 2 
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 of hexane with 2 
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 of the reagent in each case, shake and look for any signs of a chemical reaction having occurred.

7.
Give the observations of the above reactions.

8.
Does hexane react with any of the above substances under normal laboratory conditions?

9.
The alkanes used to be called the paraffins. Suggest why this name was used.

10.
In which substance is bromine more soluble - hexane or water? Why?

11.
In which substance is potassium manganate(VII) more soluble - hexane or water? Why?

Put 2 
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 of hexane in each of two test-tubes. Add one drop of bromine (not bromine water) to each tube. Wrap aluminium foil around one of the tubes so that it is light-proof, then stand the two tubes side by side in a test-tube rack. Leave the rack in bright sunlight or near to a bright light source for 5 - 10 minutes, then examine the appearance of each tube. Blow a little ammonia across the top of each tube.

12.
Give the observations.

13.
Under what conditions does hexane react with bromine?

14.
What inorganic product is formed in this reaction?

15.
Write a structural formula for one possible organic product of the reaction.

16.
What type of reaction is this?

Fill a boiling tube with methane from the gas tap. Cork the tube, stand it in a rack and apply a lighted splint to the mouth of the tube.

17.
Give the observations.

18.
Write a balanced equation for the reaction which occurs.

19.
Would you expect the same result if you held the tube upside down and light the gas? Explain your answer.

Put a small piece of paraffin wax on a hard-glass watch glass and apply a lighted splint to it.

20.
Can the wax be easily ignited?

21.
Why is wax harder to ignite than methane, even though they both contain alkanes?

22.
Why does a candle have a wick?

At higher temperatures, the atoms in an alkane molecule vibrate rapidly. If the temperature is high enough, the vibration becomes sufficiently vigorous for chemical bonds to break. This breakage of the C-C bonds in alkanes leads to the formation of smaller hydrocarbon fragments, and is called cracking. The temperature required for cracking can be reduced by the use of solid catalysts.
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figure 1: Cracking medicinal paraffin


Set up the apparatus shown in figure 1. Heat the broken pot strongly and warm the medicinal paraffin gently so that a steady stream of vapour passes over the hot catalyst. (Beware of melting the rubber bung.) Continue until a few 
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 of liquid product have collected, by which time you should have collected several tubes of gas. Shake some of the gas with a few drops of bromine water.

23.
What happens? What structural feature does the gaseous product's molecule contain?

Test the gaseous product with a burning splint.

Compare the appearance and viscosity of the liquid product with that of the paraffin oil. Shake a little of the liquid product with an equal volume of bromine water.

24.
What evidence is there that the liquid product contains smaller molecules than the original paraffin oil?

25.
Eicosane (
[image: image7.wmf]42

20

H

C

) is a typical alkane present in paraffin oil. Write an equation (using structural formulae) to represent one possible outcome of the cracking of eicosane.

26.
Why are cracking reactions of this sort important in the petrochemical industry?

27.
What would you expect to happen if you repeated the cracking experiment using the liquid product instead of paraffin oil? Suggest a method to verify your prediction.

28.
Summarize the important physical and chemical properties of alkanes that you have encountered in this practical. Where appropriate give an example of the industrial, social or environmental importance of that property.
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