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Chapter 11-3: Heat In Changes of State  

• STUDENTS: Please copy table 11.5 from page 308 here. Without the table you will 

receive no credit for this assignment.  

• Heating Curves 

 

(draw a heating curve, the one for water is figure 11.5 on p310)  

 

 

• Heats of Fusion and Solidification  

Molar heat of fusion - the heat absorbed by one mole when melting (solid  liquid) 

Molar heat of solidification - the heat released by one mole when solidifying (liquid  

solid) 

• Heats of Vaporization and Condensation  

Molar heat of vaporization - the heat absorbed by one mole when vaporizing (liquid 

 gas) 

Molar heat of condensation - the heat released by one mole when solidifying (gas  

liquid) 

• Heats of Solution  

Molar heat of solution - the heat change caused by dissolution of one mole  

Example with sodium hydroxide, exothermic heats up 

• Example Problems:  

• How many kiloJoules of heat are required to melt 11g of ice?  

(3.7kJ) (MW water = 18) (H_fus_water = 6.01 kJ/mol)  

• How many kiloJoules of heat are absorbed when 5.0 g of ethanol evaporate?  

(4.7kJ) (MW Ethanol = 46) (H_vap_etOH = 43.5 kJ/mol)  

• How many grams of ice can be melted by the addition of 11 kJ of heat?  

(33g) (MW water = 18) (H_fus_water = 6.01 kJ/mol)  

• How much heat is absorbed when 55 mL of water are converted into steam at 

100°C?  

(124kJ) (MW water = 18) (H_vap_water = 40.7 kJ/mol) 

• How much heat is released when 2.2 moles of NaOH(s) are dissolved in water? 

(The heat of solution is -445.1 kJ/mol)  

(979.2kJ)  

• How much heat is required to raise the temperature of 5.5g of water from 70°C to 

110°C? 

H(70 100) = 0.689 kJ – (Cp = 4.18 J/gK) 

H(100) = 12.5kJ – (H_vap = 40.7 kJ/mol)  
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H(100 110) = 0.0935 kJ --  (Cp = 1.7 J/gK)  

H(70 110) = 13.2 kJ  

• How much heat is required to raise the temperature of 6.6g of ice from -20°C to 

20°C?   

H(-20 0) = 0.277 kJ (Cp = 2.1 J/gK)  

H(0) = 2.2 kJ – (H_fus = 6.01 kJ/mol)  

H(0 20) = 0.552 kJ (Cp = 4.18 J/gK) 

H(-20 20) = 3.03 kJ 

 

Homework: Section 11-3 (p308) #20-21  

(p311) #22-23 

(p313) #24-29 

 


