Enthalpies of Formation
For each problem below, write the equation and show your work.  Always use units and box in your final answer.  

1. Write balanced equations that describe the formation of the following compounds from their elements in their standard states, and use Appendix 4 to obtain the values of their standard enthalpies of formation:

a. HCl (g)

b. AgNO3 (s)

c. Al2O3 (s)

d. CH3OH (l)

2. Many cigarette lighters contain liquid butane, C4H10 (l).  Using enthalpies of formation, calculate the quantity of heat produced when 1.0 g of butane is completely combusted in air.

3. Using values from Appendix 4, calculate the value of Ho for each of the following reactions:

a. NaOH (s)  +  CO2 (g)  (  NaHCO3 (s)

b. 4 NH3 (g)  +  O2 (g)  (  2 N2H4 (l)  +  2 H2O (l)

c. 6 C (s)  +  6 H2O(l)  (  C6H12O6 (s)

d. Fe2O3 (s)  +  6 HCl (g)  (  2 FeCl3 (s)  +  3 H2O (g)

4. Calcium carbide, CaC2, reacts with water to form acetylene, C2H2, and Ca(OH) 2.  From the following enthalpy of reaction data, calculate Ho for CaC2 (s)

CaC2 (s)  +  2 H2O(l)  (  Ca(OH) 2 (s)  +  C2H2 (g)    
Ho =  -127.2 kJ

5. Diethyl ether, C4H10O (l), a flammable compound that has long been used as a surgical anesthetic, has the following structure:

CH3 – CH2 – O – CH2 – CH3
The complete combustion of 1 mol of C4H10O (l) to CO2 (g) and H2O (l) yields Ho = -2723.7 kJ.  

a. Write a balanced equation for the combustion of 1 mol of C4H10O (l).

b. Write a balanced equation for the formation of C4H10O (l) from its elements.

c. Calculate Hof for diethyl ether. 
Answer: 2)  -46 kJ   3a) -127.5 kJ  3b)  -286 kJ  3c)  441 kJ  3d) can’t do. 4) -60.8 kJ  5) -271.2 kj/mol

