YEAR 12 PRACTICAL 4
Aim:
To find the molar enthalpy change for the neutralisation of hydrochloric acid by sodium hydroxide

Method:

1. Place a clean, dry polystyrene cup inside a glass beaker.

2. Pipette 25.0 cm3 of 1.0 moldm-3 hydrochloric acid into the cup.
3. Start the stopclock and record the temperature, to 1 decimal place, of the solution every 30 seconds for 3 minutes.

4. While you are waiting, pour some 1.0 moldm-3 sodium hydroxide solution into a beaker and record its temperature using another thermometer.
5. Using another pipette, prepare 25.0 cm3 of the sodium hydroxide solution and after the timer has been running for 3 minutes run the sodium hydroxide solution into the cup containing the acid.
6. Place a lid on the cup and continue to measure the temperature of the solution every 30 seconds until the stopclock has been running for a total of 10 minutes. Continue to stir gently using the thermometer.
Analysis:

1. Plot a graph of temperature against time.

2. Extrapolate the part of the graph with a negative gradient to find out what the temperature would have been after 3 minutes. Use this as your final temperature.
3. Take the mean of the temperature of the acid and the alkali just before they were mixed. This is your initial temperature.
4. Calculate the temperature rise using your initial and final temperatures.
5. Taking the density of the solution to be 1.0 gdm-3, the specific heat capacity to be 4.18 JK-1g-1 and assuming the total volume of liquid has not changed, calculate the heat change during the reaction.
6. Write an equation for the reaction and work out the number of moles of NaCl produced.
7. Work out the enthalpy change per mole of salt produced. Include a sign and units in your answer.
Evaluation:

1. The correct answer is –57.6 kJmol-1. Work out the difference between your answer and the correct answer, and then work out your percentage error.

2. Work out the percentage apparatus error using the following information:

Thermometer


±0.1 oC

Pipette (2 readings)

±0.05 cm3
3. Comment on your answer to parts 1 and 2.

4. Identify the main source error in the experiment and suggest how accuracy could be improved.

