
Physics II
Lab 3 – Latent Heat of Fusion1

Name:

Section:

Background: Just as steam has a higher internal energy content than water, so water
has a higher internal energy content than ice. It takes a certain amount of energy for
the water molecules to break free of the forces that hold them together in the crystalline
formation of ice. This same amount of energy is released when the water molecules come
together and bond to form the ice crystal.

Purpose: In this experiment, you will measure the difference in internal energy between
one gram of ice at 0◦C and one gram of water at 0◦C. This difference in energy is called
the latent heat of fusion of water Lf .

Procedure:

1. Measure room temperature, record the value Troom.

2. Weigh a calorimeter to determine Mcal, the mass of the empty, dry calorimeter.
Make sure the calorimeter is dry.

3. Fill the calorimeter approximately half-full of warm water (about 15◦C above room
temperature).

4. Measure the mass of calorimeter plus water, Mcal+warm.

5. Measure the initial temperature of the warm water, Twarm.

6. Add chunks of ice to the warm water, wiping excess water from each piece of ice
immediately before adding. Stop when the temperature of the mixture is approx-
imately as much below room temperature as the warm water was initially above
room temperature and all the ice is melted. You also want the sample to spend
roughly as much time below room temperature as it spent above. Stir the water
continuously with the thermometer as you add the ice.

1Important: Read this in its entirety before doing the lab.



7. Measure the final temperature of the mixture, record as Tfinal.

8. Immediately after measuring Tfinal, weigh the calorimeter and water to determine
Mcal+water.

Equations:
According to the principle of conservation of energy, the quantity of heat absorbed by
the ice as it melts and then heats up to the final equilibrium temperature must equal
the quantity of heat released by the warm water as it cools down to the final equilibrium
temperature.

Mass of Ice = Mice = Mmcal+water −Mcal+warm

Mass of warm water = Mwarm = Mcal+warm −Mcal

Heat to melt ice = Qice = Mice × Lf

Heat to warm the melted ice = Qmelted = Mice × (1 cal
g◦C

)× (Tfinal − 0◦C)

Heat to cool original warm water = Qwarm = Mwarm × (1 cal
g◦C

)× (Tfinal − Twarm)

Energy conservation: Qice + Qmelted + Qwarm = 0

Solve for Lf .

Data:

Troom = _________ Twarm = _______

Mcal = _________ Tfinal = _______

Mcal+warm = _________ Mcal+water = _______

Results:

Mice = _________ Mwarm = _______

Qmelted = _________ Qwarm = _______

Lf = _________
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Errors:

• Take the “accepted” value of Lf to be 3.33 × 105 J
kg

. Evaluate the relative error in

your experiment (100%× |Lf,accepted − Lf,experiment|/Lf,accepted).

• Identify the largest source of error.

Turn in:

• These sheet of instructions

• Data and calculations

• Error calculations, and your “guess” for the largest source of error.
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