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Enthalpy ll: Heot of Formotion and Hess' Low

The standard enthalpy of formation of a compound can be measured by preparing that compound from

its elements in their most stable form in the standard state.
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1. The 'standard state' is defined as (circle one) 

@ 
25 c 1 atm and 25 c
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2. The heat of formation of an element in its standard state is O kJlmol.

3. Write chemical equations for the formation of one mole of each of the following compounds from

their elements in their standard state at 25 C. lnclude the phases of each molecule.

a) CO2 (A Hr' = -393.5 kJlmol)
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c) CzHz
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4. Write a general equation for calculating the heat of reaction from the heats of formation of reactants

, 
'no products' 
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5. The combustion of one mole of acetylene (CzHz) releases L,299.4 kJ of heat. Using this and your

answers to questions 3 and 4, calculate the heat of formation of acetylene.
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On the plot below, draw an energy diagram showing the enthalpy change during acetylene

combustion. Clearly label both axes, reactants and products, and all relevant energies. Indicate the

enthalpy of reaction (A Hon) on the diagram.
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7 . With respect to the enthalpy of reaction, what is the relationship between the bond enthalpies and

heats of formation of the reactants and products? TLe e"rlrvt\y * re"rliu B q,ml '," 't+a
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8. Calculate the reaction enthalpy ( A Hon) for the thermite reaction

2Al(s) + FezOg(s) ) 2Fe(s) + Al2O3(s)

given that

2Al(s)+ T2OzEl ) AlzOa(s) A H'-n = -1,669.8 kJlmol
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9. Thermite welding is commonly used to repair broken train tracks. How manygrams of iron(lll) oxide

(Fe2O3) are needed to completely melt 5009 of iron (Fe) initially at a temperature of 25 C?
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