Chem 1A Test 6

Nov. 28, 2005
Show work as always.

1. The normal boiling point of ethanol is 78.4oC.  When 9.15 g of a soluble non-volatile non-electrolyte is dissolved in 1.00 x 102g of ethanol, the vapor pressure of the solution at that temperature is 7.40 x 102 torr.

a. What is the mole fraction of ethanol?

b. What is the mole fraction of solute?

c. What is the molar mass of the solute?

2. Pure ethanol has normal freezing point at -114.3oC and triple point at -114oC and 0.132 atm.
a. Draw a phase diagram for pure ethanol.
b. Now superimpose a phase diagram for the above solution (from problem 1) on the phase diagram in a.  (Use a colored pencil, pen, or dotted line.)
c. What happens to the normal boiling point?  What happens to the freezing point?

d. What happens to the sublimation curve?  What happens to the triple point?  

3. At 454 K, Al2Cl6 (g) reacts to form Al3Cl9 (g) according to the equation

 3 Al2Cl6 (g) (( 2 Al3Cl9 (g)

In an experiment at this temperature, the equilibrium partial pressure of Al2Cl6 is 1.00 atm, and the equilibrium partial pressure of Al3Cl9 is 1.02 x 10-2 atm.

a. Calculate Kp for this reaction at 454 K.

b. In a separate experiment at the same temperature some Al2Cl6 (at partial pressure of 0.473 atm) was placed with some Al3Cl9 (at partial pressure of 1.02 x 10-2 atm) and enough argon added to make the total pressure 1.00 atm.  Calculate the reaction quotient Q for the initial conditions.  Will Al3Cl9 be produced or consumed? Hint:  Ignore the argon.

4. The first step in the production of NO2 smog which occurs in your car’s engine at high pressure and temperature is the following reaction:  N2(g) + O2(g) ( 2NO(g).  At 1200oC the equilibrium constant for this reaction is Kc = 1.00 x 10-5.  Calculate the equilibrium molar concentrations of NO, N2, and O2 at 1200oC in a 1.00 L reaction vessel that initially held 0.114 mol N2 and 0.114 mol O2.

5. Extra:  Same problem as 5. but now you have a 10.00 L reaction vessel that initially held 0.0140 mol N2 and 0.214 mol O2
HW Problems for Wednesday:

6. Methanol was considered as a possible substitute for gasoline.   It can be easily synthesized by way of the equilibrium reaction CO (g) + 2H2 (g) (( CH3OH for which Kp = 6.08 x 10-3 at 225oC.  Assume that the ratio of partial pressures of CO and H2 is 1:2 (this is called a stoichiometric ratio).  What values should PCO and PH2 have if the partial pressure of methanol is to be 0.500 atm?  

7. Vitamin C is ascorbic acid (HC6H7O6), for which the equilibrium constant for acid dissociation Ka = 8.0 x 10-5.  Calculate the H+ molarity, written [H+], and the pH of a solution made by dissolving a 500.0 mg tablet of pure vitamin C in water and diluting to 100.0 mL.

8. A solution of nitric acid with pH 2.32 at 25oC is diluted with water to eight times its original volume.  What is the pH of the resulting solution?

