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Organic 4 – Alkanes & alkenes
1)

Crude oil is a mixture of many saturated hydrocarbons.  They can be separated by fractional distillation.


a)
Describe briefly how the apparatus could be used to obtain the kerosene fraction (boiling point 150-240(C) from crude oil, using this apparatus
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        (3)


b)
Why is the test tube kept cool in the beaker?
(1)

c)
Describe some fundamental differences between this laboratory separation and the industrial process.
(3)
2)

The alkenes are a homologous series of unsaturated hydrocarbons.


a)
What is a homologous series?
(2)

b)
What is meant by the phrase unsaturated hydrocarbons?
(3)

c)
Propene is an alkene.  



i)
Write its molecular formula.
(1)


ii)
Draw its structural formula.
(1)

d)
There are three alkenes with the formula C4H8.




i)
What name is given to molecules with the same molecular formula 

but different structural formulas? 
(5)


ii)
Draw the alkenes with this formula.
(1)

e)
Alkenes are very reactive and undergo addition reactions.  What is an addition reaction?
(1)

f)
Write balanced equations for the following reactions.  You should draw the structural formula of any organic products.



i)
ethene  +  hydrogen



ii)
CH3-CH=CH2  +  bromine
(4)

g)
One of the reactions in (f) requires a catalyst and heat.  Name the catalyst.
(1)

h)
Why are alkenes far more reactive than alkanes?
(1)
3)

The table gives details about some of the substances present in different types of fatty spread.



spread A
spread B
spread C


water / %
13.1
5.6
56.0


saturated fats / %
61.8
17.4
22.4


unsaturated fats / %
25.1
77.0
21.6


a)
Draw sections of molecules which could be part of



i)
a saturated fat                 
ii)
an unsaturated fat
(3)

b)
To test whether a fat is saturated or not, a small amount of fat is mixed with ethanol in a test tube, then bromine water is added a drop at a time.  After each drop, the tube is shaken well.  Describe what you would see in the tube



i)
if the fat is saturated          
ii)
if the fat is unsaturated
(3)

c)
What is the purpose of the ethanol in this test?
(1)

d)
The three spreads shown were margarine, slimmers' margarine and butter.  Identify the slimmers' margarine and explain your answer.
(2)

e)
To turn vegetable oil into margarine, the oil is reacted with hydrogen using a nickel catalyst.  The hydrogen turns the oil into a saturated fat.  What effect does the reaction with hydrogen have on the melting point of the oil?
(1)
