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Standard Enthalpies of Formation
1. Which of the following elements is in its standard state?

a) Hg (g)

b) Mg (s)

c) O2 (l)

d) Br2 (l)

2. What is the ΔH°f for the reactions below?
a) 2 H2 (g) + O2 (g) → 2 H2O (l)  (-571.6 kJ/mol)
b) 2 HCl (g) → H2 (g) + Cl2 (g) (46.15 kJ/mol)

3. Using enthalpies of formation, calculate ΔH° for this reaction: 

3 Al (s) + 3 NH4ClO4 (s) → Al2O3 (s) + AlCl3 (s) + 3 NO (g) + 6 H2O (g)
(-2672.7 kJ)
4. Calculate the enthalpy of combustion for acetylene gas, C2H2 (g), using standard enthalpies of formation values. (-1301.0 kJ/mol)

5. Compare the enthalpy of combustion for 1.00 g of acetylene gas (from above) to that of 1.00 g of propane gas, using standard enthalpies of formation. (acetylene: -50.0 kJ/g, propane = -50.3 kJ/g)

6. Consider the reaction between chlorine Trifluoride and ammonia gas:

2 ClF3 (g) + 2 NH3 (g) → N2 (g) + 6 HF (g) + Cl2 (g)

ΔH° = -1196 kJ

Calculate the ΔH°f for ClF3 (g)

(-176 kJ/mol)
7. The melting point of gallium, Ga (s), is so low that gallium will melt in your hand.  The quantity of thermal energy required to melt gallium is 5.59 kJ/mol.

a) Write a thermochemical equation for the melting of gallium.

b) What are the enthalpies of formation of solid and liquid gallium at SATP?  Why are they not equal?

