IB Physics 2 
Latent Heat of Fusion of Ice
Lab Activity

In this activity you will try to determine the specific latent heat of fusion of ice. This will be accomplished using the method of mixtures. The way it basically works is that a quantity of ice will be added to a quantity of water (at a temperature just above room temperature). The ice will melt, producing ice water (water at 0 oC). The ice water will be allowed to come to thermal equilibrium with the water originally in the calorimeter cup. Our procedure assumes that the calorimeter cup is a perfect insulator and no energy is absorbed by the cup or lost to the environment. Is this a good assumption?

Remembering the phase change diagram, there are two processes at work here. Energy from the warmer water will be used to melt the solid ice. After melting, the ice becomes liquid water but retains its melting temperature of 0 oC. This is because it is changing phase and energy that is absorbed by the ice is not becoming kinetic energy, but is becoming potential energy. Once the ice has melted, more energy is absorbed to raise its temperature to the final equilibrium temperature. The energy absorbed by the ice is energy that has been “lost” by the warmer water, resulting in a lowering of its temperature to the final equilibrium temperature.

What to do:

1. Obtain a calorimeter cup and determine its mass. Fill it with ~300 mL of tap water. The water should feel lukewarm to the touch.

2. Measure the mass of the cup plus the water added. Hence, determine the mass of water in the cup. Record this value.

3. Determine the beginning temperature of the water in the calorimeter cup. Record this as the initial temperature of the water.

4. Add 1 ice cube (assumed to start at 0 oC) to the cup after patting it dry with a paper towel.

5. Occasionally stir the water in the cup and monitor the temperature of the water/ice mixture, checking it every minute or so until it reaches an equilibrium value. Record this value as the equilibrium temperature.

6. Measure the mass of the calorimeter cup with the original water and melted ice water in it. Hence determine the mass of ice added to the cup. Record this value as the mass of ice.
Data Processing:

Determine, by balancing the energy gained by the ice and the energy lost by the water, the value for the specific latent heat of fusion of ice. Compare your answer to the accepted value. What is the uncertainty in the value of Lf that you have found?
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IB Skill assessed: Data Processing

