
IB CHEMISTRY INTERNAL ASSESSMENT 

Using Hess Law to determine the enthalpy change for the thermal decomposition of sodium hydrogen carbonate 
Aim
To determine the enthalpy change for the thermal decomposition of potassium hydrogen carbonate into potassium carbonate.

                              2NaHCO3 (s)    (( Na2CO3 (s) +  H2O (l)  +  CO2 (g)  
Introduction
When potassium hydrogen carbonate, NaHCO3 is heated, it decomposes to form potassium carbonate, Na2CO3.  The enthalpy change of this reaction is difficult to measure directly so an indirect method is used.
You are provided with 2 mol dm-3  HCl (aq), solid Na2 CO3 (s) and solid NaH CO3 (s).  By determining the molar enthalpy change of reaction between sodium carbonate and hydrochloric acid and that between sodium hydrogen carbonate and hydrochloric acid, it is possible to obtain the enthalpy change for the decomposition of sodium hydrogen carbonate.
Requirements and materials

	· safety goggles

· burette and stand
· anhydrous Na2 CO3 (s),   

· balance, ( 0.01g

· polystyrene cups with lid
	· 2 mol dm-3  hydrochloric acid

· thermometer, 0 – 50 C

· anhydrous NaHCO3 (s), 
· 2 dry clean test tubes


Procedure A:  The reaction of sodium carbonate with hydrochloric acid. 

1. Using a burette, measure 30 cm3 of 2 mol dm-3 HCl (aq) into a plastic beaker.   
2. Weigh out between 2.5 and 3.0 g anhydrous Na2CO3 .  
3. Carefully transfer the Na2CO3 into the hydrochloric acid, stir the mixture carefully until all the solid has reacted.  
4. Take the necessary measurements.    

Procedure B:  The reaction of sodium hydrogen carbonate with hydrochloric acid. 
Repeat the above steps but this time with NaHCO3. 
LITERATURE VALUE: + 90 kJ mol-1`
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