Liquid-vapour equilibrium

	· Describe the equilibrium established between a liquid and its own vapour and how it is affected by temperature changes.

· Sketch graphs showing the relationship between vapour pressure and temperature and explain them in terms 
       of the kinetic theory.

· State and explain the relationship between enthalpy of vaporization, boiling point and intermolecular forces.


Introducing vapour pressure: demonstration with bromine

1. Use your knowledge about the kinetic theory of matter and chemical equilibrium to explain what you have observed. 

2. Look at the animation on ‘vapour pressure introduction’ on IB chemistry wiki and review your original explanation. 
3. What do you think will be the SI unit for vapour pressure?  

4. Just like in a chemical equilibrium, we are interested in the position of the phase equilibrium. How does vapour pressure inform us about the position of the equilibrium?

Measurement of vapour pressure

Use this link to read about how vapour pressure is measured: http://www.chemguide.co.uk/physical/phaseeqia/vapourpress.html 
You will need to scroll down a bit. Once you have understood how the measurement is taken go onto the factors that affect vapour pressure. 
Factors that affect vapour pressure

Use the link below to read about the relationship between temperature, intermolecular forces and vapour 
pressure.
                      http://www.chem.purdue.edu/gchelp/liquids/vpress.html
1. What relationship is shown between vapour pressure and temperature by the vapour pressure v 

    temperature graph? Use the kinetic theory to explain that relationship. You could also use the Maxwell-

    Boltmann curve. How will the time - rate graph that you saw in the animation look different for a higher 

    temperature? 
2. Describe and explain the relationship between intermolecular forces and vapour pressure.

3. Find out why surface area of the liquid (or size of the beaker) does not affect vapour pressure. 

Relationship between boiling point, enthalpy of vaporisation, intermolecular forces and vapour pressure.
1. How do we know a liquid is boiling by just observing it? 

2. Use this link http://hyperphysics.phy-astr.gsu.edu/hbase/kinetic/vappre.html to read about vapour 

pressure and the boiling point of a liquid.  
(a) What does the webpage say about the boiling point of a liquid?

(b) Draw a diagram showing the answer to question (a).
(c) Use the graph below to explain why at sea level (1.01 x 105 Pa) water boils at 100 C. At what temperature would water boil if the atmospheric pressure was 0.50 x 105 Pa? Explain why that should make sense.
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3. Suggest a definition for the term “enthalpy of vaporisation” – it is measured in kJ mol-1?  What would you expect its sign to be?
4. What do you think the relationship is between enthalpy of vaporisation and vapour pressure? Explain that relationship.

5. Use the table below to investigate the relationship between vapour pressure and boiling point? Explain that relationship.

	compound
	(Hvapour (kJ/mol)
	Boiling point (in C)
	compound
	(Hvapour (kJ/mol)
	Boiling point (in C)

	CH4
C2H4

C3H8

C4H10

C6H14

C8H18

C10H22

F2

Cl2

Br2
	9.2

14

18.1

22.3

28.6

33.9

35.8

6.52

20.4

30.7
	-161

-89

-30

0

68

125

160

-188

-34.6

59
	HF
HCl
HBr
HI
H2O
H2S
NH3

PH3

SiH3


	30.2

15.1

16.3

18.2

40.6

18.8

23.6

14.6

12.3
	17

-84

-70

-37

100

-61

-33

-88

-112


6. How does the graph below show that same relationship? Explain why water has the highest boiling point?
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7. In one sentence, describe the relationship between boiling point, vapour pressure, enthalpy of vaporisation and intermolecular forces of a particular liquid. Explain that relationship.
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