F.6 Chemistry Practical

Experiment 19

Title:    Investigation of the Variation of Boiling Point of Two Miscible Liquids

Purpose: To investigate the variation of boiling point with composition for different mixtures of two 

        miscible liquids

Theory :

In a mixture of two miscible liquids, there may be three possible situations for the intermolecular force between unlike molecules:

(1)  the intermolecular force between unlike molecules is nearly the same as that between like 

molecules;

(2) the intermolecular force between unlike molecules is stronger than that between like 

molecules; or

(3) the intermolecular force between unlike molecules is weaker than that between like 

molecules.

In case (1) the mixture behaves as an ideal (or almost ideal) solution, while in cases (2) and (3), the

mixtures are non-ideal solutions. As the boiling point of a solution depends on the intermolecular forces, the mixture in case (2) will show a higher boiling point, while that in case (3) a lower boiling point than expected on the basis of ideal behaviour.

Chemicals: Trichloromethane, ethyl ethanoate, propanone, hexane

Apparatus: Quickfit set, -10 - 110 C thermometer, measuring cylinder, anti-bumping granules

Procedure:
[Hazard Warning: Ethyl ethanoate, propanone and hexane are flammable, trichloromethane is harmful. Mixtures of trichloromethane and propanone have been known to explode on standing, these two liquids should be exposed of in separate containers]

A.  Variation of boiling point with composition using trichloromethane - ethyl ethanoate

 mixtures.
1.  Measure 10 ml of trichloromethane into a double-necked pear-shaped flask. Add a few anti-

bumping granules.

2.  Insert a thermometer into the side-necked of the flask, with the bulb of the thermometer below 

the liquid surface. Set up the apparatus for reflux.

3.  Heat the flask with a small Bunsen flame until the liquid is boiling gently. Record the boiling point in Table 1 when the reading on the thermometer becomes steady.
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4.  Turn off the Bunsen flame. (Why?) Add 2 ml of ethyl ethanoate to the contents of the flask. Reheat the mixture until it boils gently. Record the new boiling point.

5.  Take boiling point readings after further additions of 3 ml and 5 ml of ethyl ethanoate. Record your results.

6.  Empty out the flask, keep away from any naked flame. Allow the flask to dry.

7.  Add 10 ml of ethyl ethanoate into the flask. Determine and record its boiling point.

8.  Repeat the determination by adding in succession 2 ml and 3 ml of trichloromethane. Record your results.

Table 1

 Volume of trichloromethane (ml)
 10
 10
 10
 10
  5
  2
  0

 Volume of ethyl ethanoate (ml)
  0
  2
  5
 10  
 10
 10
 10

 Volume of % of ethyl ethanoate








 Boiling point ( C)








9. Plot a graph of boiling point against percentage composition by volume of ethyl ethanoate.

B. Variation of boiling point with composition using hexane - propanone mixtures.
1. Repeat the procedures in part A for a mixture of hexane and propanone.  

Record your results in Table 2.

Table 2

Volume of hexane (ml)
 10
 10
 10
 10
  5
  2
  0

 Volume of propanone (ml)
  0
  2
  5
 10  
 10
 10
 10

 Volume of % of propanone








 Boiling point ( C)








2. Plot a graph of boiling point against percentage composition by volume of propanone.

Discussion:

[Answer questions 1-4 for ethyl ethanoate - trichloromethane mixture and hexane - propanone mixture in turn.]

1.  Do the two liquids form an ideal solution on mixing?

2.  What can you say about the boiling points of the mixtures as compared to an ideal solution?

3.  What does this suggest about the intermolecular ‘interactions’ when the two liquids are mixed?

4.  Would there be an increase or a decrease in temperature if the two liquids are mixed? Explain briefly.

5.  Devise an experiment to find the variation of temperature change with the percentage composition by volume on mixing each pair of the two liquids.

6.  In the literature, boiling points are usually plotted against the composition is expressed in mole fraction. Show how volume percentage can be converted into mole fraction.
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