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 Section 1.1.4 – Change of State  
 
Latent Heat 
If you were to observe the temperature of a container of water as it approached boiling point, you 

would see it climb towards 100C, reach 100C at boiling point and go no further whilst all the water 
boiled away. 

   
 
Qn. How is it possible for heat energy to be added to a system and for the temperature of the water 

not to rise? 
 
The answer is latent heat. The term “latent”, literally means “hidden” and refers to the fact that 
adding heat energy does not change the temperature of the water while it is changing state.  In 
other words it is heating without getting hot.  This effect of adding heat without any change in 
temperature can be observed when water melts and boils. 
 
The amount of energy required to change 1 kg of a substance from solid to liquid, or liquid to solid, 
at its melting point is called the specific latent heat of fusion. 
 
The amount of energy required to change 1 kg of a substance from liquid to gas, or gas to liquid, at 
its boiling point is called the specific latent heat of vaporisation. 
 
Sample specific latent heats 

 
 
NB: The term “specific” refers to a 1.0 kg sample and is often omitted. 
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Knowing the mass of a sample and its specific latent heat capacity allows one to calculate the 
energy necessary to boil or melt a particular substance.  The following equation is used: 
 

 Where Q represents the quantity of energy necessary to change state 
              m represents the mass of the substance (kg) 
               L  represents the specific latent heat of fusion or vaporisation (Jkg-1)    
 
 

   
Example 1 

Calculate the amount of heat energy necessary to change 1.5 kg of ice at 0C to water at 0C. 
(As there is no change in temperature, this must be a latent heat question) 
 
Q = ?   Q = mLf 

m = 1.5 kg      = 1.5  3.3  105 

Lf = 3.3  105 Jkg-1     = 495000 J (5.0 x 105 J) 
 
 
Example 2 

How much heat energy is needed to change 3.0 kg of water at 100C completely into steam at 

100C. 
 
Q = ?   Q = mLv 

m = 3.0 kg      = 3.0  2.3  106 

Lv = 2.3  106 Jkg-1     = 6900000 J (6.9 x 106 J) 

 
 
Example 3 
How much heat is given out when 600 g of ethyl alcohol condenses without a change in 
temperature? 

(Lv ethyl alcohol = 8.46  105 Jkg-1 
 
Q = ?   Q = mLv 

m = 0.6 kg      = .6  8.46  105   

Lv = 8.46  105 Jkg-1     = 507600 (5.1 x 105 J) 

 
 
 

Q = mL 
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Example 4 

Calculate the amount of heat energy necessary to convert 2.5 kg of ice at -20C to water at 20C. 
NB: This involves three steps: 
 

1. The heating of ice from -20C to 0C  

2. The change of phase from solid to liquid at 0C 

3. The heating of water from 0C to 20C 
 
1. Heating of ice 

Q = ?  Q = mcT 

m = 2.5 kg      = 2.5  2100  20 

c = 2100 JKg-1K-1     = 105000 J (1.05  105) 

T = 20C 
 
2. Change of phases 

Q = ?  Q = mLf 

m = 2.5 kg      = 2.5  3.3  105 

Lf = 3.3  105 JKg-1     = 825000 J (8.25 x 105 J) 
 

3. Heating of water 

Q = ?  Q = mcT 

m = 2.5 kg      = 2.5  4200  20 

c = 4200 JKg-1K-1     = 210000 J (2.1  105) 

T = 20C 
 

Total energy necessary = 1.05  105 + 8.25 x 105 + 2.1  105 
         = 1140000 (11.4 x 106 J) 
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Evaporation 
The molecules in a liquid are moving in a random manner and not all molecules are moving at the 

same speed.  In fact the speeds of the molecules vary considerably.  The faster moving molecules 

near the surface of a liquid are able to escape from the surface of the liquid and become a gas, even 

though the temperature of the liquid is well below the boiling point.  This is the process of 

evaporation. 

 
 

The average speeds of the remaining molecules drop accordingly, leaving the liquid at a lower 

temperature.  Thus, there is a cooling effect due to evaporation. 

 

Example 5 

If you wipe methylated spirits upon the back of your hand.  The molecules of the methylated spirits 

evaporate easily and, in doing so, removes heat energy from your hand.  Your hand feels cool. 

   
 
  


