PHYSICAL CHEMISTRY 158B: Unit 3 HW 1
1. Calculate the percent conversion to PCl5 and the partial pressure of PCl5 at 1.00 bar total pressure and 400 K  for the reaction 
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if the original mixture contained 1.00 mol of PCl3 and 2.00 mol of Cl2. For this reaction (Go400K = -3533 J.

2. The experimental data (T as a function of Kp) for the reaction H2 + I2 ( 2HI is shown below.

	T/K
	Kp

	667

699

731

764
	61.0

55.2

49.9

45.9


Calculate the standard enthalpy of reaction at 700K.

3. Use the statistical thermodynamic formulas given in your textbook to calculate Kp(T) at 900 K, 1000 K, 1100 K, and 1200 K for the association of Na(g) to form dimers, Na2(g) according to the equation

2Na(g) ( Na2(g)

Use your result at 1000 K to calculate the fraction of sodium atoms that form dimers at a total pressure of one bar. The experimental values of Kp(t) are given in the following table.

	T/K
	900
	1000
	1100
	1200

	Kp
	1.32
	0.47
	0.21
	0.10


Plot lnKp against 1/T to determine the value of (rHo.

4. Calcium carbonate occurs as two crystalline forms, calcite and aragonite. The values of (Gro for the transition

CaCO3(calcite) ( CaCO3(aragonite)

is + 1.04 kJ mol-1 at 25 oC. The density of calcite at 25 oC is 2.710 g cm-3 and that of aragonite is 2.930 g cm-3. At what pressure will these two forms of CaCO3 be at equilibrium at 25 oC?

5. The decomposition of ammonium carbamate, NH2COONH4 takes place according to:

NH2COONH4 (s) ( 2 NH3 (g) + CO2 (g)

Show that if all the NH3 (g) and CO2 (g) results from the decomposition of ammonium carbamate, then 
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, where P is the total pressure at equilibrium.

6. Calculate the solubility of LiF (s) in water at 25 oC. Compare your result to the one you obtain using concentrations instead of activities. Take Ksp = 1.7 ( 10-3.

7. Calculate the solubility of CaF2 (s) in a solution that is 0.0150 molar in MgSO4 (aq). Take Ksp = 3.9 ( 10-11 for CaF2 (s).

8. Answer the following questions from Chapter 23: 4, 9, 17, and 49.
_1236503453.unknown

_1237541480.unknown

