ENTHALPY PROBLEMS AND MASS-HEAT PROBLEMS
I. Given the following reaction: 2C;Hg(g) + 70,(g) > 4CO;(g) + 6H20(g)

a. What is the AH; of C,;Hg?

b. Is the AHy of C;H, always the same for any reaction involving
C,Hg?

c. What is the AHy of the water vapor in the reaction?

d. Do the AH¢ values indicate that C,Hg or water vapor is more
stable at 25 °C?

e. What is the AH,,, for the reaction?

f. Does the AH, indicate that there is more enthalpy in the
products or in the reactants?

g. Is the reaction endothermic or exothermic?

h. Based on the enthalpy change alone, would you expect the
reaction to be spontaneous at room temperature?

2. Given the reaction 2Fe(s) + 3CO;(g) =2 Fe;03(s) + 3CO

a. What is the AHs for pure iron in the above reaction?

b. What is the AHp,,?

c¢. Which is the more stable reactant in the reaction? Why?

d. Which is more stable, the C,Hj in the first reaction or the
Fe,0; in the second reaction? Why?

e. Based on the enthalpy change alone, would you expect the

above reaction to be spontaneous at room temperature?

f. Do the products or the reactants in the above reaction have
more enthalpy?

g. Is the above reaction endothermic or exothermic?




Write the thermochemical equation for the following reactions. Be sure to solve for AH and
show it in its proper place in the balanced chemical equation!

1. nitrogen dioxide decomposes (when heated) into nitrogen monoxide and oxygen gas.

2. Methyl alcohol (CH3;OH) is completely combusted. Water vapor is one of the products.
(AH¢= -201 kJ/mol for methyl alcohol.)

3. Iron plus carbon dioxide yields iron(III) oxide plus carbon monoxide.

4. Liquid water is synthesized from its elements.

5. Carbon monoxide reacts with oxygen gas yielding carbon dioxide.

a. How much heat would be released per mole of carbon monoxide that reacts?

b. If 35 g of carbon monoxide is combined with excess oxygen, how many kJ of heat would be
released?



c¢. If you wished to generate EXACTLY 100.0 kJ of heat, how many grams of carbon monoxide
would you need to react?

d. How many grams of oxygen would be needed to generate the same amount of heat in part c?

e. I£80.00 kJ of heat are produced, how many grams of carbon dioxide are produced at the same
time?
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3. Iron plus carbon dioxide yields iron(III) oxide plus carbon monoxide.
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a. How much heat would be released per mole of carbon monox1de that reacts?
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b. If 35 g of carbon monoxide is combined with excess oxygen, how many kJ of heat would be
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c. If you wished to generate EXACTLY 100.0 kJ of heat, how many grams of carbon monoxide
would you need to react? SR

- 106:D K3 ’A\\\OQ 3“6#,__m CI B rq@

%laS \(&“ % LDl VQ RS WO

d. How many grams of oxygen would be needed to generate the same amount of heat in part c?
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e. If 80.00 kJ of heat are produced, how many grams of carbon dioxide are produced at the same
time?
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