


[bookmark: _GoBack]SCH4U											February 2016

LAB # 1
Enthalpy of Fusion of Ice

	When heat is added to a solid, the kinetic energy of the molecules in the solid increases and the increased motion of the molecules is reflected by a rise in the temperature of the solid. When the melting point of the substance is reached, however, the temperature remains constant as the change of phase occurs. The continued addition of heat at that temperature is used to cause changes in the potential energy, which results in the loosening of the attractive forces between the molecules. The heat required to change a solid to a liquid with no change in temperature is called the latent enthalpy of fusion.
	In this experiment you will use calorimetry to determine the molar enthalpy of fusion (i.e. the latent enthalpy of fusion per mole) for ice. The calorimeter used will be a simple Styrofoam cup. It will be assumed that no heat is gained or lost by the calorimeter.

Pre-lab Questions:
1. What does the term latent mean? Why is the enthalpy of fusion considered to be latent?
2. The molar enthalpy of fusion for ice is 6.02 kJ/mol. Using this value, how much heat is required to melt a 15 g ice cube at if the temperature of the ice cube is 0oC ?
3. The molar enthalpy of vaporization of water is 40.7 kJ/mol. How much heat is required to boil 15 g of 100oC water? Look up this value and calculate the heat required.

Materials:	Styrofoam cup		thermometer		glass stirring rod
		Balance			paper towels		ice

Procedure:

1. Determine the mass of the Styrofoam cup.
2. Half fill the cup with water at a temperature of approximately 50oC. Determine the mass of the cup and water together.
3. Record the temperature of the water immediately prior to the next step.
4. Obtain some small pieces of ice which have been dried with a paper towel and transfer them to the cup.
5. Stir the mixture until all the ice has melted. Record the lowest temperature reached by the water.
6. Determine the mass of the cup again to obtain the mass of the ice added.

Observations:

Initial mass of cup:			___________________g
Mass of cup with warm water:		___________________g
Final mass of cup and contents:	__________________ g
Initial temperature of warm water:	__________________ oC
Lowest temperature of water:		__________________ oC
Specific heat capacity of water:	4.18 J/goC

Calculations:

1. The quantity of heat gained lost or gained by a substance is given by the equation q = mcΔT. The surroundings in this experiment is the warm water; the system is the ice cube and the water that forms from the ice cube.
Use this relationship and your data to calculate the following:

a) the heat lost by the warm water (the surroundings)
b) the heat lost by the calorimeter – see introduction (the surroundings)
c) the heat gained by the newly formed water that came from the melted ice in order to reach its final temperature. (We will assume that this water’s initial temperature was 0oC.) (the system)

2. We have already learned that the heat gained or lost by the system equals the heat gained or lost by the surroundings. (The whole premise of calorimetry.) Notice that the heat gained by the cold water (i.e. the water that came directly from the ice cube) – the system- does not equal the heat lost by the warm water – the surroundings. There is a huge unaccounted for loss of heat from the surroundings - it must represent the heat gained by the system in the process of melting the ice cube. Use this idea to calculate the heat used to melt the ice.
3. Using the mass of the ice cube, the molar enthalpy of fusion of ice (in kJ/mol).
4. Using the theoretical value for the molar enthalpy of fusion of ice (see pre-lab), calculate your percent error. 

Post-Lab Questions:

1. Explain why you were asked to use 50oC water rather than 20oC water. 
If you had used 20oC water, in what way would your experimental molar enthalpy of fusion have been different (i.e. greater or less or the same.)? Justify your answer.

2. Suppose that the temperature of the ice cube was -10oC rather than 0oC (which is what we have assumed). How would this have affected your experimental molar enthalpy of fusion (no effect, greater or less than it should have been)? Again, justify your answer.
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