IB Chemistry prescribed experiment


IB CHEMISTRY  Determining an enthalpy change of a single displacement reaction in an aqueous solution  
Research question:  What is the enthalpy change for the single replacement reaction between zinc and copper sulphate?
Equation:                         Zn (s)  +  Cu2+ (aq)  ((   Cu (s)  +  Zn2+ (aq)
Introduction

By adding an excess of zinc powder to a measured amount of aqueous copper (II) sulphate, and measuring the temperature change over a period of time, you can then calculate the enthalpy change.
Requirements and materials

	· safety goggles

· pipette, 25 cm3
· pipette filler

· polystyrene cup with lid

· copper (II) sulphate solution, 1 mol dm-3
	· spatula

· zinc powder

· balance

· thermometer, 0-100 C (0.5 °C)
· stop watch


Procedure

1. Pipette 25.0 cm3 of the copper (II) sulphate solution into a polystyrene cup.

2. Weigh about 6.00 g of zinc powder; since this is in excess there is no need to be very accurate.

3. Put the thermometer through the hole in the lid, stir and record the temperature every half minute for 2 ½ minutes.

4. At precisely 3 minutes, add the zinc powder to the cup.

5. Continue stirring and record the temperature for an additional 6 minutes to complete a copy of the result table below.

	Time (min)
	0.0
	0.5
	1.0
	1.5
	2.0
	2.5
	3.0
	3.5
	4.0
	4.5

	Temperature (± 0.5 °C) 
	
	
	
	
	
	
	
	
	
	

	Time (min)
	5.0
	5.5
	6.0
	6.5
	7.0
	7.5
	8.0
	8.5
	9.0
	9.5

	Temperature (± 0.5 °C)
	
	
	
	
	
	
	
	
	
	


You will need to write a report on this investigation and this should include the following:
Analysis
Under the heading “Analysis” show clearly the following calculations and processing:
1. Use the raw data to determine by extrapolation the temperature change for this reaction – see textbook page 222 if you are not sure how to do this.

2. Calculate the molar enthalpy change of the replacement reaction of copper ions by zinc atoms.

3. Propagate uncertainties to determine the random error or measurement uncertainty in this investigation. 

4. Determine the percentage error of your final value – literature value = - 217 kJ mol-1.
It is important that all your processing is presented clearly so it is easy to follow.

Evaluation
Under the heading “Evaluation” write a conclusion and refer to both the percentage error and random error in this investigation. Identify any systematic errors and for each error indicate the size of the error and the direction in which they have effected the final value i.e. the molar enthalpy change of the reaction. You should also consider any assumptions that you have made in particular in how you processed the raw data. 
