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Activity 27:   Finding the enthalpy change for the decomposition of potassium hydrogencarbonate indirectly using Hess' law 


	





Student Worksheet














Questions


What is missing from the equations but is essential when carrying out Hess calculations?


What is the advantage of using this indirect method over the direct method for calculating the enthalpy change for reaction C? 


Show by means of calculation that the hydrochloric acid is in excess.


What assumption have you made when using the value of cwater = 4.2 J g–1 K–1?


Represent reactions A, B and C on one energy level diagram.











From the examiner… 


It is important to present your results (with units) in a table.


Enthalpy change of reaction is per mole as shown in the balanced equation.


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.


Potassium carbonate is irritant.


2.00 mol dm–3 HCl is irritant.


						








Data


Reaction A: K2CO3 + 2HCl  � 2KCl + CO2 + H2O


Reaction B: KHCO3 + HCl  � KCl + CO2 + H2O


Reaction C: 2KHCO3  � K2CO3+ CO2 + H2O





H = 1.0, C = 12.0, O = 16.0, K = 39.1





cwater = 4.2 J g–1 K–1











Analysis of results


Record your results in the appropriate format.


Calculate the energy change for reaction A.


Calculate the enthalpy change for reaction A.


Calculate the energy change for reaction B.


Calculate the enthalpy change for reaction B.


Construct a Hess diagram for reactions A, B and C.


Calculate the enthalpy change for reaction C.














Procedure


Using a burette, measure 30.0 cm3 of the hydrochloric acid into the plastic cup.


Measure the temperature of the acid after it has stood for a few minutes.


Weigh a sample tube containing 2.50 – 3.00g of potassium carbonate.


Tip the potassium carbonate solid into the plastic cup, stir carefully with the thermometer and record the highest temperature.


Reweigh the test tube.


Repeat steps 1–5 using 3.25 – 3.75g of potassium hydrogencarbonate instead of potassium carbonate. However, for step 4 the lowest temperature should be recorded.








Equipment/materials


2.00 mol dm–3 hydrochloric acid, HCl


Anhydrous potassium carbonate solid	


Potassium hydrogencarbonate solid


Burette


Mass balance


0–100 °C x 0.2 thermometer 


Plastic cup or calorimeter


Spatula, funnel 











Objective				


Be able to convert temperature changes to enthalpy changes.


Be able to use Hess' law to find an enthalpy change indirectly.
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