
Date: ______________________ 

SPH3U: Energy and Power 

Latent Heat 

Recall that when heat is added to a system it follows the equation 𝑄 = 𝑚𝑐Δ𝑇. We have a problem with this 

equation because it does not apply for substances that change state. So what do we do???? 

 

Consider the following example:  

A block of ice is placed in a pot with a lid on a hot stove. Draw the curve on the graph below that would illustrate 

the change in temperature inside the pot as heat continues to be added.  

 
Note that as a substance changes state, the kinetic energy (temperature) remains constant and the extra heat 

goes into changing the systems potential energy.  

 

The amount of energy required to change a substances state is known as its latent heat. Since we can add heat 

to a system as well as remove heat from a system, we define two types of latent heat.    

Latent Heat of Fusion Latent Heat of Vaporization 

𝑄 = 𝑚𝐿𝑓 𝑄 = 𝑚𝐿𝑣 

where m is the mass of the sample (kg), and Lf and Lv are the specific latent heats of fusion and vaporization 

respectively.  

 

Sample Problems: 

1. Based on the graph above, how does the slope of the line compare to the specific heat (c) of the 

substance and the specific latent heat (Lf, Lv)?  

2. How much thermal energy is released by 500 g of molten gold when it changes into a solid?  

Note: 𝐿𝑓 = 1.1 × 106 𝐽

𝑘𝑔
  for gold.  [5.5 × 105 𝐽] 

3. How much thermal energy is absorbed when 250 g of water at 25˚C is heated until all of it boils and 

turns into water vapour? Note: 𝐿𝑣 = 2.272 × 106 𝐽

𝑘𝑔
 for water.  [6.5 × 105 𝐽] 
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Substance Latent heat of 
Fusion  

(
𝑱

𝒌𝒈
) 

Melting 
Temperature  

(°𝑪) 

Latent Heat of 
Vaporization  

(
𝑱

𝒌𝒈
) 

Boiling 
Temperature  

(°𝑪) 

Ethanol 1.04 × 105 −114 8.54 × 105 78.3 

Ammonia 3.39 × 105 −75 1.369 × 106 −33.34 

Carbon Dioxide 1.84 × 105 −57 5.74 × 105 −78 

Helium   2.1 × 104 −268.93 

Hydrogen 5.8 × 104 −259 4.55 × 105 −253 

Oxygen 1.39 × 104 −219 2.13 × 105 −183 

Freon 14  −184 1.43 × 105 −128 

Lead 2.5 × 104 327 8.71 × 105 1750 

Water 3.34 × 105 0 2.272 × 106 100 

 

 

 

 

Practice Problems:  

1. The latent heat of fusion of copper is 134 kJ/kg. How much heat does it take to melt 10.0 kg of copper at its 

melting point of 1083 0C?  

2. How much heat does it take to vaporize 400g of ethanol at its boiling point of 78 0C? 

3. Helium boils at –269
 
0C. How much helium could be vaporized when at its boiling point by 100kJ of heat 

energy?  

4. Calculate the heat given off when 3.2kg of water at the freezing point freezes.  

5. Calculate the mass of solid lead at the freezing point that requires 5000J of heat to melt.  

6. When doing an experiment to find the specific latent heat of fusion of liquid nitrogen, you find that 100kJ of 

heat must be removed to freeze 3.8kg of nitrogen at its freezing point. What value will you get for the 

specific latent heat of fusion of nitrogen?  

7. Determine the amount of heat needed to change the 500 g of hydrogen from −255 °𝐶 to −200 °𝐶. The 

specific heat of hydrogen is 1.312 × 104 𝐽

𝑘𝑔∙°𝐶
 between these temperatures.  

Answers:  

1. 1.34 𝑀𝐽  2.    3.42 × 105 𝐽 3.   3.42 × 105 𝐽  4.     1.1 𝑀𝐽  

5. 200 𝑔   6.    2.6 × 104 𝐽

𝑘𝑔
 7.   5.88 × 105 𝐽 


