Experiment 1.4fii – Measuring an enthalpy of combustion

!! Wear eye protection correctly throughout the experiment

In this experiment you will use a small alcohol burner to heat up the water in a calorimeter. Knowing the enthalpy of combustion of this alcohol will allow you to calibrate the calorimeter. You will then use a second alcohol, for which you do not know the enthalpy of combustion, to heat the calorimeter up by a similar amount. This will allow you to work out the enthalpy of combustion for this alcohol.

1 Calibration with known alcohol

	Collect a calorimeter (CARE! - expensive!) and fill it with water to about 1.5 cm short of the top. Put the top on and place a thermometer in the water. Put it on the base and secure it with a clamp before attaching a vacuum line to the exit tube. If it is well secured it will not be pulled over by the heavy tubing. Turn the vacuum on.

Obtain a spirit burner containing propan-1-ol and make sure it has a cap on. Weigh it accurately on a top pan balance and record your mass below. Also record the starting temperature of the calorimeter water.

Place it on the calorimeter base, remove the cap and light the burner. Immediately put the calorimeter over it and sit it firmly on the base. You may have to adjust the vacuum. If it is too strong it will blow the burner out. If it is too weak not enough air will be drawn through and the burner will also go out through lack of oxygen. It sometimes helps to lift the base slightly by raising it on some pieces of splint.
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Use the stirrer to stir the water continuously and aim to achieve at least a 5(C temperature rise. At this point lift up the calorimeter carefully, extinguish the burner and place its cap back on. Reweigh the burner and cap recording its mass below.

2 Obtaining the data for the unknown alcohol

Choose a spirit burner which does not contain propan-1-ol. Weigh it with its cap in place and record the mass and name of the alcohol chosen below. Now repeat the experiment you did in part 1 using your new alcohol. Use the same apparatus and do NOT change the water. We are comparing this experiment with the one before – this will not work if you have a different quantity of water. You should really wait until it has cooled to the same starting temperature, but the small difference will have little effect on your results. Aim to achieve a similar temperature rise and record all your results below.

3 Results

Starting temperature of calorimeter in part 1 

= …………………..(C

Final temperature of calorimeter in part 1

 = …………………..(C

( Temperature difference in part 1 


= …………………..(C

Starting mass of propan-1-ol burner and cap [A]
= ……………….…………..g

Final mass of propan-1-ol burner and cap [B] 

= ……………….…………..g

( Mass of propan-1-ol burnt (A – B)


= ……………….…………..g

Name of 2nd alcohol





…………………………………..

Starting temperature of calorimeter in part 2 

= …………………..(C

Final temperature of calorimeter in part 2

 = …………………..(C

( Temperature difference in part 2 


= …………………..(C

Starting mass of 2nd alcohol burner and cap [A]
= ……………….…………..g

Final mass of 2nd alcohol burner and cap [B] 

= ……………….…………..g

( Mass of 2nd alcohol burnt (A – B)


= ……………….…………..g

4 Calculations

Molar mass of propan-1-ol 


=…………………………g mol-1
( Number of moles of propan-1-ol burnt =…………………mol [C]

Hc of propan-1-ol 



= -…………………..………..kJ mol-1 [D]

{look up in data book}

( Heat produced 



= ………………………..kJ (C x D) [E]

Temperature change in experiment 1
= ………………………..(C or K [F]

( Heat capacity of calorimeter 

=………………………..kJ K-1 (E ( F) [G]

Molar mass of 2nd alcohol 


=…………………………g mol-1
( Number of moles of 2nd alcohol burnt 
=…………………mol [H]

Temperature change in experiment 2 
= ………………………..(C or K [J]

( Heat produced 



= ………………………..kJ (G x J) [K]

( Hc of 2nd alcohol



 = …………………………….kJ mol-1 (K ( H) Don’t forget the sign

Student Instruction Sheet Expt 1.4fii  © Practical Chemistry 2008 – may be copied by licence holders              Page 1

