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7BEnergy and Phase Changes

We experience matter in three phases: solid, liquid, and gas. Changing from one phase to another means
changing the bonds between atoms therefore energy must either be used or given off. This Investigation will
explore how much energy it takes to change matter from one phase to the next.

A Doing the experiment

1. Place some crushed ice in cold water, then transfer at least 100 g of ice in a cup. Try not to get any 
liquid water, just ice.

2. Measure the mass of the ice and cup.
3. Make another cup with an equal mass of cold ice water (with ice removed).
4. Make two cups with an equal mass of hot water
5. Measure and record the temperatures before mixing. Assume the solid ice is at 0°C.
6. Mix the ice and hot water in one cup and the hot and cold water in another cup. Stir well, and 

measure the final temperature of each mixture after all the ice has melted.

Question for this Investigation:
How is energy involved when matter changes phase?

Materials
• Digital thermometer 0-100°C 
• Mass balance

• At least four foam cups
• Ice

• Cold water
• Hot water
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B Thinking about what you observed
  a. Given the actual hot and cold temperatures, what do you think the mixture temperature should have 

been if the ice could change to liquid (of the same temperature) without any change in energy?

  b. Was the final temperature of the mixture for the ice + water mixture about the same, more, or less than 
the final temperature of the water + water mixture?

  c. Explain the difference in temperatures using the concepts of energy and phase change (heat of fusion). 
You may refer to the following diagram.

C A challenging question
  a. Use the data you have to estimate how much energy is required to change a kilogram of ice into a 

kilogram of liquid water at the same temperature. This energy is called the heat of fusion (for water).

Table 1: Temperature data for mixing equal masses of water
Liquid cold water plus hot water

Cold water temperature 
before mixing (°C)

Hot water temperature before 
mixing (°C)

Mixture temperature
(°C)

Solid water (ice) plus hot water
Ice temperature before 

mixing (°C)
Hot water temperature before 

mixing (°C)
Mixture temperature

(°C)
0
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