Chemistry 231 Assignment #7 (due Tuesday, 08 November, in class)

1. a) Starting with dH = 7dS + Idp, prove ﬂ} = _T[ﬁJ + 7
ap J, or J,

Hint: Use one of the partial differential relations derived from dG = -Sd7 + Vdp.

3]
b) Use the result from part a to show (8H/dp)r = 0 for an ideal gas.

2. Use the differential d4 = —SdT — pdV of the Helmholtz energy to prove:
3]
a) (84/oVyr=-—p b) (84/6T)y =-=S ¢) (Gp/oT)y = (85/9V)r

3. a) 8.00 moles of pure N2 gas at 300 K and 2.00 bar and 2.00 moles of pure Oz gas at 300 K and
2.00 bar mix isothermally at constant pressure. Assuming ideal gas behavior, calculate g, w,
AU, AH, AG and AS for the mixing process.

[7

b) Is the process described in part a reversible? Justify your answer.

4. A gas mixture at 500 K contains N> at 1.50 bar, Hz at 3.60 bar and NHj at 2.00 bar. Is the gas
mixture at chemical equilibrium? If not, is the reaction Na(g) + 3Ha(g) — 2NHs(g) spontaneous?
[3]  Justify your answer. Data at 500 K: AGm°(NH3, g) = 4.80 kJ mol™

5. A 50.0 L tank contains a mixture of NOa(g) and N2O4(g) at 25 °C. A gauge indicates a total
pressure of 5.76 bar in the tank. Calculate the number of moles of NO; and N204 at equilibrium.

[4]

Assume ideal gas behavior and use equilibrium constant X = 3.01 for the reaction

INO2(g) = N204(g)
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