
MOLAR HEAT OF 
FUSION

ΔHFUS



ΔHFUS ΔHVAP

• Use this formula when a substances is warming up or cooling down

(melting, freezing, condensing, vaporizing)

• Use this formula when there is no change in temperature (contant temp)

Q = ΔH n

Q   = quantity of heat lost or gained

ΔH = constant

n    = amount in moles



Q = ΔH•n

Q QUANTITY OF HEAT KILOJOULES                      KJ

ΔH CONSTANT Kilojouls per mole              KJ/mol

n Amount of sample Moles                                          mol



Unit for energy is the joule

• A joule (J) is the metric system (SI) unit for energy and heat.  

• We usually use kJ to measure the change in heat energy during a phase change.

1 calorie is the energy required to raise 1 gram of water by 1 °C

1 J = the amount of energy need to heat 0.2390 g of water by 1°C

1 calorie = 4.184 J



Water

Water

and IceIce

Water and 
Steam

Steam

-20

0

20

40

60

80

100

120

0 40 120 220 760 800

Heating Curve for Water

Hvap = +40.7 kJ/mole

HFUS = +6.01 kJ/mole
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Which requires more 
heat energy
melting or 
vaporizing?
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HCOND = - 40.7 kJ/mole

HSOL = - 6.01 kJ/mole
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Which requires more 
heat energy
melting or 
vaporizing?



MOLAR HEAT OF FUSION
SOLID                      LIQUID

ΔHFUSH2O = +6.01 KJ/mol

ΔHSOLIDH2O = -6.01 KJ/mol

MOLAR HEAT OF VAPORIZATION
LIQUID                   GAS

ΔHVAPH2O = +40.7 KJ/mol

ΔHCONDH2O = -40.7 KJ/mol



SAMPLE PROBLEMS

1)  How much heat is absorbed when 9.0 moles of H2O melts?

2) How much energy is lost when a 36 gram sample of H2O condenses?

3) A 15 gram sample of Hydrogen, H2, is heated from a liquid to a gas at a constant 
temperature of  -252.87 °C .  How much energy was absorbed by the sample?

ΔHFUSH2=0.12 KJ/mol

ΔHVAPH2=0.90 KJ/mol



SAMPLE PROBLEMS
1) How much heat is absorbed when 9.0 moles of H2O melts?
Use the constant ΔHfus for water = 6.01 kJ/mol

Q=ΔHfusn =   (+6.01KJ/mol)(9 mol) = 54.09 KJ

2) How much energy is lost when a 36 gram sample of H2O condenses?
First, calculate molar mass of water and use to convert grams to moles

molar mass = 16 + 1(2) = 18 g/mol

36 grams H2O  x   1 mole H2O  =2 moles n= 2 mole H2O
18 grams

Use the constant ΔHcond for water = -40.7 kJ/mol

Q=ΔHcondn =   (-40.71KJ/mol)(2 mol) = -81.4 KJ

when a gas condenses to a liquid, energy is lost so Q should be negative



3)  A 15 gram sample of Hydrogen, H2, is heated from a liquid to a gas at a constant 
temperature of  -252.87 °C .  How much energy was absorbed by the sample?

ΔHFUSH2=0.12 KJ/mol

ΔHVAPH2=0.90 KJ/mol

First, use molar mass to convert grams to moles for hydrogen
15g H2   x   1 mol H2  = 7.5 mols H2

2 g H2

Use the 0.90 kJ/mol as constant because the word problem said the liquid was changing to a gas

Q= 0.90kJ/mol (7.5 mol H2) = 6.75 KJ

answer should be positive because the substance gained energy


