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The alkane family
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Distilling crude oil in the lab

Fill in the table using the words in the box below:


small
thick


medium
thicker


colourless
lights easily,


yellow
large
clean flame


difficult to
runny
harder to
dark


light, smoky
light, some
orange


flame
smoke




fraction
size of
colour
thickness
how it burns



molecules

(viscosity)
(flammability)

low


boiling points


medium


boiling points


high


boiling points
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Fractional distillation of



crude oil

Cut out the fractionating column below and stick it in your book.



_ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _
Now cut out the fractions below and stick them in the

correct place on your fractionating column.
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Fractional distillation of



crude oil




Cracking

Cut out and label this diagram:



Fill in the blanks below:


Results

1. The gas collected is called  _  _  _  _  _  _ .

2. The gas turns yellow bromine water  _  _  _  _  _  _  _  _  _  _ .

Conclusion

The large  _  _  _  _  _  _  _  _  molecules are  _  _  _  _  _  _  down
into smaller molecules.
This reaction is called  _  _  _  _  _  _  _  _.
To do this we need a  _  _  _  _  temperature
and a _  _  _  _  _  _  _  _ (aluminium oxide).

The  _  _  _  _  _  molecules are more useful than the
_  _  _  _  _  molecules.
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Monomers into polymers

1 Cut out the shapes below which represent monomer
molecules.

Then join them together to make a polymer chain:







2 Design your own monomer shapes and show how they
join to make a polymer.
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Explaining polymerisation
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The trouble with plastics – 1

Plastics have found many uses where their chemical
stability is important.
For example, gutters made from PVC will never corrode or
rot away.
However, this means that plastic waste lasts forever!
Think of the amount of plastic waste you throw away each
week. Imagine how much plastic there is to get rid of.
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The trouble with plastics – 2



a)
Copy the cycle and add a loop to show PHB being
recycled.

b)
Does the use of PHB increase the amount of carbon
dioxide in the air?
Explain your answer.

10 Why will PHB made directly by plants be cheaper than
the PHB shown in the cycle?
139
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Step 1


Collect a molecular model kit.


Look at the black atoms:


These represent carbon atoms.





How many holes are there in each carbon atom?�Each hole must have a bond in it.





How many bonds can each carbon atom form?





Step 2


Look at the white atoms:


These represent hydrogen atoms.





How many holes are there in each hydrogen�atom?





How many bonds can each hydrogen atom form?





methane





Step 3


Alkanes are made from carbon and hydrogen atoms only.


Methane is the simplest alkane, with just one carbon atom.


Try making a model of a methane molecule.





What is the formula of methane?





Step 4


Now join two carbon atoms together with one bond.


Use hydrogens to build the rest of the molecule,


called ethane.





What is the formula of ethane?





Step 5


Propane has three carbon atoms. Make this alkane:





What is its formula?





Can you see a pattern in the formula of the�alkanes?





Predict the formula of butane, with four carbons.�Make a model of the molecule. Were you right?
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A fractionating column





low temperature





crude oil�vapour





high temperature





petroleum gases





lubricating oil





heavy fuel oil





diesel





kerosine





petrol





OHP
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  etc. poly(ethene)





OHP
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ethene





double bond ‘opens up’





then molecules join together





etc.
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PET�(polyethene�terephthalate)





HD PE





PP





LD PE





PVC





Others





PS





7





6





5





4





3





2





1





Solving the problem





Recycling


Thermoplastics (or thermosoftening plastics) can be�softened when heated and remoulded.�However, there are many different types of plastic which�makes recycling more difficult.�Many plastic objects are now marked with a code to�identify them. People can then sort them into their�different types.





KJ of energy





Energy source


Plastics can be burned as fuels. The energy content of�plastics can be greater than coal or oil.�Some countries now recover most of their plastic waste to�produce energy. For example, Switzerland uses 72% of the�plastics in its domestic waste in this way.





Degradable plastics


Some plastics don’t last forever. They have been designed�to be broken down by light or by bacteria in nature.�New bio-degradable plastics are now being developed.�They use normal crops as their starting material. They do�not use up our decreasing supplies of crude oil.�The crop is fermented with micro-organisms which make a�plastic called PHB (polyhydroxybutyrate).�In America, scientists have used genetic engineering to�grow plants which make PHB themselves. They are�continuing their research to increase the yield of the�plastic in crops such as potatoes.
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Things to do





Collect all the plastic waste your family�throw away in a day.





Weigh it.





How much plastic waste would you�throw away each week?





How much would you throw away each�year?





How would you go about solving the�problem of plastic waste?





Questions





Plastics can be described as ‘chemically inert’.�What does this mean?





Why is the disposal of plastics a problem?





Can you think of 3 uses for plastics which rely on their�lack of reactivity?





What problems can you see with recycling plastics?





Why can some plastics be remoulded but others�can’t?





Can you think of any problems if we burn waste�plastics for energy?�How could these problems be overcome?





What is a bio-degradable plastic?





What advantage does a plastic made from plants have�compared to the plastics we use now?





Look at this cycle for the plastic PHB:
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