Thermochemistry WS #3

Enthalpy and Chemical Reactions

1. What mass of hydrogen must be reacted with excess nitrogen to produce 5000. J of energy based on the reaction:






(ans. 11.2 g H2 based on molar mass of 2.02g/mol)

3H​2(g) + N2(g) ( 2NH3(g)  +  2709 J

2. What mass of iron must be reacted with excess oxygen to produce 300.0 kJ of heat energy based on the reaction: 










(ans. 40.77 g Fe)

4Fe(s) + 3O2(g) (  2Fe2O3(s)   + 1644 kJ

3. What mass of sodium must be reacted with excess water to produce 1000. kJ of heat energy.

2Na(g) + 2H2O(l) ( 2NaOH(aq)  +     H2(g)  + 282 kJ



(ans. 163 g Na)

Heats of Formation and Hess’s Law

4. The heat of formation of hydrogen peroxide is –187.8 kJ/mol. The heat of formation of water is –285.8 kJ/mol.   Determine the (H for the decomposition of H2O2 in the reaction:   
(ans. (Hrxn = -196.0 kJ)

2H​2O2(l)   (  2H2O(l)  +   O2(g) 

5. Look up the heats of formation for the reactants and products in the reaction below and determine the (Hrxn for the reaction. (Hint: pay close attention to the phases of the matter when you look up (Hof values)

(ans. (Hrxn = -802.2 kJ)

CH​4(g) + O2(g) ( CO2(g)  + 2H2O(g)     
6. Balance the reaction below.  If the enthalpy of formation of Fe3O4 is –1120.9 kJ/mol, then calculate the enthalpy of formation of aluminum oxide. 




(ans. (Hof = -1676.0 kJ/mol)

___Al(s)   +    ___Fe3O4(s)    (    ___Al2O3(s)  +    ___Fe(s)              (Hrxn = –3341.3 kJ

7. Aqueous barium sulfate can be formed by reacting BaO with SO3 or H2SO4.   Which method of forming BaSO4 has the greater enthalpy change?  Use the following data to determine the (H for the reaction between BaO and H2SO4. 







   (ans. (H = -135 kJ)

BaO(s) + SO3(g) (  BaSO4(aq)     (H =    - 213 kJ

SO3(g) + H2O(l)  ( H2SO4(aq)      (H =     - 78.0 kJ

BaO(s)   + H2SO4(aq)  (  BaSO4(aq) + H2O(l)
8. Calculate the heat of reaction for the formation of 2 moles of solid carbon from the decomposition of carbon dioxide.  Use the following two reactions to get the final (net) reaction.
  (ans. (H = 788 kJ for 2 moles of C)

Rxn 1         C(s) + CO2(g) ( 2CO(g)     (H =   + 173 kJ

Rxn 2       2CO(g) + O2(g) ( 2CO2(g)   (H =   - 567 kJ

 Net rxn    CO2(g) ( C(s)  +   O2(g)

9. Balance the reaction below.  Determine the (Hcomb using the enthalpy of formation values (provided on the Standard Thermodynamic Properties handout).  Then, use Hess’s Law to solve for the (Hcomb of glucose by writing individual reactions for the formation of each reactant and product. Combine these reactions so that they ultimately form the reaction below.  ((Hfo for C6H12O6 (s)  = -1273.3 kJ/mol)   (ans. (Hrxn = -2802.5 kJ)

____C6H12O6 (s) +    ____O2(g)   (    ____CO2(g)  +    ____H2O(l)

10. Balance the reaction below.  Determine the (Hrxn using the enthalpy of formation values (provided on the Standard Thermodynamic Properties handout).  Then, use Hess’s Law to solve for the (Hrxn by writing individual reactions for the formation of each reactant and product. Combine these reactions so that they ultimately form the reaction below.  





(ans. (Hrxn = -70.0  kJ)

____Ca(OH)2(s) +    ____CO2(g)   (    ____H2O(g)  +    ____CaCO3(s)
