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	Party balloons don’t last forever – after a few days the balloons deflate and go flat.

You might think that this happens because the gas escapes where the balloon has been tied up. However, this is not the case. The particles of gas inside the balloon can diffuse through the plastic walls of the balloon as there are spaces between the particles of plastic.

	Paula and Zain were asked to carry out an investigation on how party balloons deflate.

They filled three balloons with different gases, and measured the diameter of the balloons every day for five days.
The three gases used were helium, oxygen and carbon dioxide.

The results are shown below.
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	Time (days)

	
	0 (Start)
	1
	2
	3
	4
	5

	diameter of helium-filled balloon (cm)
	30.0
	21.0
	16.0
	13.0
	11.0
	9.5

	diameter of oxygen-filled balloon (cm)
	30.0
	25.0
	22.0
	20.5
	19.5
	19.0

	diameter of carbon dioxide-filled balloon (cm)
	30.0
	29.0
	28.5
	28.0
	28.0
	28.0


1 Draw a suitable chart or graph of these results on a piece of graph paper. Put all three sets of data on the same chart or graph. So that you can tell which points are which, use different symbols to plot each set of data (e.g. +, x, o) or use different colours.
2 Use your graph to help you answer these questions.
a Which of the gases diffuses fastest?

b Which of the gases diffuses slowest?

c When is the diffusion of gases through the balloon fastest? (Hint: The steeper the line on a graph, the more quickly something is happening.)

3 Explain why the balloons get smaller.
4 Suggest a reason why one gas might escape faster than another gas. (Hint: It’s something to do with their particle size.)

5 You could estimate the speed of diffusion by calculating the reduction in size with time.
The following formula could be used:

average speed of deflation = 
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Calculate the average speed of deflation for each of the three gases over 5 days. Use units of cm/day.
6 Suggest one thing you could change to improve this investigation. Think about ways in which you could be more confident about your data.

I can…

· carry out calculations which give information about the speed of diffusion
· choose an appropriate way to present data.
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