Quiz 5
CH 353 Sumer 2009
Vanden Bout

Name: \\Li

Carefully read all the problems. The first page has potentially useful information. The last page
is for extra writing space.
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Please sign at the bottom to certify that you have worked on your own.
I certify that I have worked the following exam without the help of others, and that
the work I am turning in is my own.
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(10 points each)

1. True/False Circle either T or F for each statement

@ F  If A;H° > O then K increases with ir\n\creasing temperature
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fi} F  The activity of an ion in a 1 M solution is less than the concentration.

i .':If) The activity of an ideal@s measured relative to the standard state of IM
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{ ?) F If AgG® > 0 at room temperature for the following reaction, then the partial pressure of
o oxygen at equilibrium is less than 1 bar.
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( j F  The equilibrium constant K;, is independent of pressure.




2A. (25 points)

Nitrogen and hydrogen gases reaction to form ammonia gas by the following reaction

N,(g)+3H,(g)—>2NH,(g)

At 400°C a mixture of 3 moles of N,, 0.5 moles of H, and 0.045 moles of ammonia are found to b?_
‘ < ) inequilibrium in a 3 L container. What is A;G® for this reaction?
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2B.  For the following reaction

N204 (g)—>2N02(g)

At a particular temperature you find the system is at equilibrium at a particular temperature when
you have one mole of N,O, and 0.1 moles of NO, at a total pressure of 1 bar. At the same
temperature you have a different mixture with 0.8 moles of N,O, and 0.3 moles of NO, at a total

2
pressure of 0.1 bar. [s this second systh__i_librium? (justify your answer mathematically)
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3A.  CaCOy(s)——CaO(s) + COL(g)

ArG® = 83.7 k] mol”
Given that atmosphere has a partial pressure of 38 Pascal CO,, if you have a chunk of calcium

carbonate at 25°C sitting out in the atmosphere, will it decompose to calcium oxide and carbon
dioxide? Why or why not?
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4. (50 Points)

H,(g)+ 1,(g)=—2HI(g)

Data at 298 K AH® (kJ mol™) S°(J K'mol™) GC° (J K'mol")
H,(g) 0 130.7 28.8

I(g) 62.4 260.7 37.6

HI(g) 26.50 206.6 292

You start with 1 mole pure HI and raised to a temperature of 600K at constant pressure of | bar.

What are the partial pressures of H, and 1, at equilibrium? (you can assume AgH® and AgS® are
independent of temperature)

What is AU in going from the initial state to equilibrium?
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