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Activity 26:   Finding and comparing the enthalpy change of combustion of alcohols


	





Student Worksheet














Questions


Make a list of procedural errors for this experiment.


Suggest ways in which some of the errors you have listed for Q1 could be overcome to some extent.


Write equations for the reactions.


Draw an energy level diagram for one of your reactions.


The graph should be close to a straight line. Explain why this is so.











From the examiner… 


The appropriate form for your results is a table.


Enthalpy change of combustion is per mole of substance burned.


Take care with units: kilojoules is small k and big J.


Similarly, per mole is mol–1 not /mol–1 or m–1.


Consider the accuracy of your data before deciding on the number of significant figures for the answer.











Safety


Wear eye protection.


One Bunsen burner only – kept away from experiments.


Alcohols are flammable.


Avoid use of methanol.


						








Data


Specific heat capacity of water = 4.2 J g–1 K–1





H = 1.0, C = 12.0, O = 16.0











Analysis of results


Record your observations in an appropriate format.


Calculate the energy transferred to the water.


Calculate the enthalpy change of combustion for each alcohol.


Plot a graph of enthalpy change against number of carbon atoms in the alcohol.














Procedure


Weigh a spirit burner and note the name of its contents.


Set up a beaker in a stand with a known volume of water.


Take the temperature of the water.


Adjust the height of the beaker above the spirit burner.


Light the burner using a lighted splint. 


When a reasonable temperature rise has been achieved, replace the cap on the burner to extinguish the flame. Then stir the water well and record the highest temperature.


Reweigh the spirit burner.


Repeat steps 1–7 for the different alcohols in the other spirit burners. 








Equipment/materials


Range of alcohols in spirit burners


150 cm3 tall form beaker clamped in a stand 


0–100 °C thermometer 


50 cm3 measuring cylinder


Stirring rod


Mass balance


Splints











Objective				


Be able to calculate enthalpy change of combustion.


Be able to compare enthalpy changes of a homologous series.
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Highly flammable
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