Additional Problems: AP Like
C(x) + COy(g) 2 2CO()

Carbon (graphite), carbon dioxide, and carbon monexide form an equilibrium mixture, as represented by the
equation above.

. {a) Predictthe sign for the change inentropy, AS, for the reaction, Justify your prediction. AD s ’kk‘)l'hve ’ Lweoles CJ (a3 on
(b) In the table below are data that show the percent of CO in the equilibrium mixture at two different \)r'uduu‘ sid2 V5. | . Fi(u g
tempentures. Predict the sign for the change in enthalpy, 4H, for the reaction. Justify your prediction. on recend side
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(c) Appropriately complete the potential encrgy diagram for the reaction by finishing the curve on the graph i
below. Also, clearly indicale AH for the reaction on the graph.
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(d) If the initial amount of C(s) were doubled, what would be the effect on the percent of CO in the
cquilibrium mixture? Justify your answer.
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3. Nitrogen monoxide, NO(g), and carbon monoxide, CO(g), are air pollutants generated by automobiles. It has
been proposed that under suitable conditions these two gases could react to form Ny(g) and COy(g), which are

components of unpolluted air.

(a) Write a balanced equation for the reaction described above. Indicate whether the carbon in CO is oxidized
or whether it is reduced in the reaction. Justify your answer.
:-Ncup + LC0 g —™ N g) +2C0z (4) .
(b) Write the expression for the ct.)]luhbnum constant, K, for the r ction.
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(i) Calculate the value of AG® for the reaction at 298 K. AG°= (0 t2(- 3‘“:%)) — 2(%6.%) =2(=! 37"5.) i

(¢) Consider the following thermodynamic data.

(ii) Giventhat AH® for the reaction at 298 K is —746 kJ per mole of N,(g) formed, calculate the value |~ bB7.5% k7
of AS® for the reaction at 298 K. Include units with your answer. AG=4H —TAS st
AS = (AG-2W) © =\~0. 196 Ak 'k‘)
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(d) For the reaction at 298 K, the value of 1?;, is 3.3x ~Tn an urban area, typical pressures of the

gases in the reaction are Prno=3.0X 10-7 atm, Pog=5.0X% 107 atm, PN2 =0.781 atm, and

Peg,=3.1% 107* atm. CQ = 0w Ve, = (:;7‘3”( }L&;D__—‘ = .20 )(l()N
Puc® Vagt (c.ox0 N> (5.0%107%) : ;

(i) Calculate the value of AG for the reaction at 298 K when the gases are at the partial pressures given 3

above. AG =HG° £+ RTANQ = -ﬂ-,ET‘_??_G”:-‘I:( + % B\WM\I ')_H‘&%S)K)‘ml.lcmo"‘) _~bS 2.3k

5 Y . ™ g K' J -

(i) In which direction (to the right or to the left) will the reaction be spontancous at 29 K with these el

partial pressures? Explain.
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