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Thermochem – Hess’ Way

1. Use the graphs below to answer parts a-f.
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HESS’ LAW

2. From the following enthalpy changes, 


C2H5OH(l) + 3O2(g) ( 2CO2(g) + 3H2O(g)             ∆H = -1234.7 kJ


CH3OCH3(l) + 3O2(g) (  2CO2(g) + 3H2O(g)          ∆H = -1328.3 kJ

calculate the value of ∆H for the net reaction:  C2H5OH(l) ( CH3OCH3(l)
Is the reaction endothermic or exothermic?
3. Find the Heat of reaction for:   2Al (s) + Fe2O3 (s) (  2Fe (s) + Al2O3 (s)    
Use the following equations.
2Al (s) +  1 ½ O2 (g) ( Al2O3 (g)         (H = -1669.8 kJ

2Fe (s) +  1 ½ O2 (g) ( Fe2O3 (g)        (H = -824.2 kJ

Is the reaction endothermic or exothermic?
4. Calculate the heat change for the formation of cupper (I) oxide from its elements.  

Cu(s) + ½ O2(g) ( CuO(s)        

Use the following thermochemical equations.

CuO(s)  + Cu(s) ( Cu2O(s)             (H = -11.3 kJ

Cu2O(s) + ½ O2(g) ( 2CuO(s)        (H = -114.6 kJ
Is the reaction endothermic or exothermic?
5. Use Hess’ Law to determine the ∆H for the reaction of Fe and O2:  4 Fe   +   3 O2   →   2 Fe2O3
Given:
Fe2O3    +    3 CO     →      2 Fe    +     3 CO2

∆H = -26.7 kJ
2 CO    +     O2      →    2 CO2




∆H = -283.0 kJ

Is the reaction endothermic or exothermic?
6. Determine the standard heat of reaction for:  N2(g)  +   O2(g)   →   2 NO(g)  
              Given:   
4 NH3(g)  + 5 O2(g)   →   4 NO(g)  + 6 H2O(l)
∆H = -1170 kJ


                                4 NH3(g)  +  3 O2(g)   →   2 N2(g)   + 6 H2O(l)             ∆H = -1530 kJ

Is the reaction endothermic or exothermic?
7. Caculate the value of ∆H for the reaction:  2 C(s)  +  H2(g)  →  C2H2(g) from the following enthalpy changes and label as endo or exo.

C(s)  +  O2(g)  →  CO2(g)
∆H = -393.5 kJ

H2  +  ½ O2(g)  →   H2O(l)
∆H = -285.8 kJ
2 C2H2(g)  +  5 O2(g)   →  4 CO2(g)  +  2 H2O(l)
∆H = -2598.8 kJ
8. Calculate the heat change for the formation of nitrogen monoxide from its elements.


N2(g)  +  O2(g)  (  2NO(g)



∆H = ?

Use the following reactions:

4NH3(g)  +  3O2(g)   (  2N2(g)   +  6H2O(l)

∆H = -1.53 x 103 kJ



4NH3(g)   +  5O2(g)  (  4NO(g)  +  6H2O(l)

∆H = -1.17 x 103 kJ

Is the reaction endothermic or exothermic?
Use the heats of formation table to solve the following problems.
9. Calculate the standard heat of reaction (ΔH0) for the decomposition of hydrogen peroxide.



H2O2(l) (  2H2O(l) + O2(g)
10. Calculate the heat of combustion of liquid methanol (CH3OH) to carbon dioxide and water vapor as shown in the following equation.  2 CH3OH(l)  +  3 O2(g)  (  2 CO2(g)  +  4 H2O(g)
The ΔHf of liquid methanol is -238.6 kJ/mole.
11. Write a balanced equation showing one mole of sodium chloride produced from its elements, sodium and chlorine. 
a) Calculate the amount of energy, in kJ, for the production of 2.00 moles of sodium chloride.


b) Calculate the amount of energy, in kJ, that is involved when 112.0 grams of NaCl is formed.
c)  If the formation of NaCl took place in a calorimeter, would the recorded temperature of the water increase or decrease?  Explain your reasoning. 

12. Calculate the ∆H’s for the following reactions using the heats of formation table. Balance first and show all of your work.

a.    
_____ O2(g)   +   _____ CH4(g)   →   _____ H2O (g)  +   _____ CO2(g)

b.
_____ NH3(g)  +   _____ HCl(g)    →    _____ NH4Cl(s)
c.
_____ NH3(g)   +  _____ O2(g)      →    _____ NO(g)    +   _____ H2O(g)

d.
_____ C2H4(g)  +   _____  O2(g)    →  _____ CO2(g)    +   _____ H2O(g)
e.
_____ HCl(g)  +  _____CaCO3(s)   →     _____ CaCl2(s)  +    _____ CO2(g)  +_____ H2O(l)



d) Does this graph indicate an endothermic or exothermic reaction? ________________________


e) Explain your reasoning.





f)  Is the ΔH value for this reaction positive or negative? _____________________________





a)  Does this graph indicate an endothermic or exothermic reaction? _________________________


b) Explain your reasoning.





c)  Is the ΔH value for this reaction positive or negative? ____________________________
































