Chemistry 1212  Quiz




Name_____________________

1.  Aluminum is one of the most versatile metals.  It is produced by the Hall Process, in which molten cryolite, Na3AlF6, is used as a solvent for the aluminum ore.  Cryolite undergoes very slight decomposition with heat to produce a tiny amount of F2, which escapes into the atmosphere above the solvent.  Kc for the reaction below is 2 x 10-104 at 1300 K.  What is the concentration of F2 over a bath of molten cryloite at this temperature?  Show all work clearly for full credit.




Na3AlF6 (l)     (     3 Na (l)   +   Al (l)   +   3 F2 (g)
2.  The proposed mechanism for a reaction is:


1)
A (g)   +   B (g)     (     X (g)

Fast

2)
X (g)   +   C (g)     (     Y (g)

Slow

3)
Y (g)     (     D (g)


Fast

a)  What is the overall reaction?

b)  Is the mechanism consistent with the actual rate law:  rate = k[A][B][C] ?

c)  Would the following one step mechanism be just as valid?


1)
A (g)   +   B (g)   +   C (g)     (     D (g)
3.  In a series of experiments on the thermal decomposition of lithium peroxide, a chemist finds that as long as enough Li2O2 is heated so that some remains at the end of the experiment, the amount of O2 obtained in a given container at a given temperature reaches the same value.  Explain whether you agree or disagree with the result, and why.



2 Li2O2 (s)     (     2 Li2O (s)   +   O2 (g)
4.  a)  By what factor does the rate change if [B] is halved and the reaction is second order with respect to reactant B?

b)  Consider:  CaCO3 (s)  (  CaO (s)  +  CO2 (g)  at equilibrium.  If additional CaO (s) is added, in which direction with the equilibrium shift?  If CO2 (g) is added, what happens to the K value?

c)  A rate constant has the units (mole/liter)½ sec-1.  What is the overall reaction order?

d)  Consider:  SO2 (g)  (  S (s)  +  O2 (g)    (H = 297 kJoules.  How would an increase in temperature effect the equilibrium constant?

e) By what factor does the rate change if [C] is tripled and the reaction is second order with respect to reactant C?

f)  T or F  Halving the pressure of a gaseous system reaction doubles the reaction rate.

g)  T or F  Exothermic reactions have higher rates of reaction than endothermic reactions.

1.  Occasionally a reactions product will be included in the rate expression.  A gas phase decomposition of ozone has the stoichiometry:     2 O3 (g)  →   3 O2 (g)
Experimental measurements of the rate as at a suitable temperature were made at various pressures of O3 and O2 with the following results:

	Pressure of O3  (torr)
	Pressure of O2  (torr)
	Rate  (torr/min)

	0.20
	0.50
	6.0

	0.20
	1.0
	3.0

	0.40
	1.0
	12.0


What is the rate law?  What is the value of k with correct units?  What is the rate when P(O3) = 0.35 torr and P(O2) = 0.75?

Hint:  As we saw in equilibrium studies, rate expressions should be expressible in terms of pressure rather than concentrations.

2.  The values of Eact = 183 kJ/mole and ΔE = 9 kJ/mole have been measured for:

2 HI (g)  →  H2 (g)  +   I2 (g)     Sketch a reaction coordinate diagram for this reaction.  Label axes, all energy parts of the diagram, reactants, products, etc.  Also, what would be the value of Eact for the reverse reaction?

3.  At 700 K, Kp = 0.140 for the reaction   ClF3 (g)    (   ClF (g)   +  F2 (g) 
Calculate the equilibrium partial pressure of each gas if only 1.47 atm of ClF3 is present initially.

4.  Methanol is manufactured by a reaction of carbon monoxide with hydrogen in the presence of a ZnO/Cr2O3 catalyst:     

CO (g)   + 2 H2 (g)   


       CH3OH (g)       (H = -91kJ

Does the amount of methanol increase, decrease, or remain the same when an equilibrium mixture of reactants and products is subjected to the following changes?

a)  The temperature is increased.

b)  The volume is decreased.

c)  Helium is added.

d)  CO is added.

e)  The catalyst is removed.

5.   A 5.00 L reaction vessel is filled with 1.00 mole H2,  1.00 mole of I2, and 2.50 mole of HI.  Calculate the equilibrium concentrations of all gases at 500 K.  The Kc at 500 K is 129 for the reaction:  H2 (g)   +  I2 (g)    (   2 HI (g)
6.  The amount of carbon dioxide in a gaseous mixture of CO2 and CO can be determined by passing the gas into an aqueous solution that contains an excess of Ba(OH)2.  The CO2 reacts, yielding a precipitate of BaCO3, but the CO does not react.  This method was used to analyze the equilibrium composition of the gas obtained when 1.77 g of CO2 reacted with 2.0 g of graphite in a 1.000 L container at 1100 K.  The analysis yielded 3.41 g of BaCO3.  Use these data to calculate Kp at 1100 K for the reaction:   CO2 (g)  +  C (s)   (   2 CO (g).

ZnO/Cr2O3








