HONORS CHEMISTRY

CHAPTER 17 OBJECTIVES

CHEMICAL EQUILIBRIUM: GENERAL CONCEPTS

The student will be able to:

1.  Explain what dynamic equilibrium is and that at a given temperature, the concentration of reactants and products will be the same at equilibrium regardless of which side of the equation the reaction was begun.

2.  Use a balanced equation to write the mass action expression for a given reaction, and explain how it differs from the equilibrium constant.

3.  Write expressions for Kc  and Kp  when a balanced equation has been given.

4.  Use the equation,   Kp   =  Kc (RT)(n(g) , to make conversions from Kc to Kp  and vice versa.


Ex.  At 25.0 oC,  Kp   for the reaction,  N2O4(g) ( 2 NO(g)   has a value of 0.140.  Calculate the value of Kc.  (.00572)

5.  Explain qualitatively how the size of the equilibrium constant is related to the amount of product that is present at equilibrium.


Ex.  What is the meaning of a Kc value of .00231?

6.  Write Kc   expressions for heterogeneous equilibrium.  


Ex.  Write the equilibrium law for the reaction, CaO(s) + SO2(g) ( CaSO3(s)          

7.  Calculate Kc from known equilibrium concentrations or from partial pressures.

          Ex.  At a certain temperature, a mixture of H2  and I2  was prepared by placing 0.200 mol of H2  and 0.200 mol of I2  into a 2.00 L flask.  After a period of time the equilibrium H2(g) +  I2(g)  (  2  HI(g)   was established.  At equilibrium the I2  concentration had dropped to 0.020 mol/L.  What is the value of Kc  for the reaction at this temperature?  

(64)

8.  Calculate one or more equilibrium concentrations or partial pressures using known values of  Kc  or Kp.

          Ex.  The reaction  CO(g)   +  H2O(g)  ( CO2(g)  +  H2(g)  has Kc  =  4.06 at 500  oC.  If 0.100 mol of CO and 0.100 mol of H2O(g) are placed in a 1.00 L reaction vessel at this temperature, what are the concentrations of the reactants and products when the system reaches equilibrium? (x  =  .0668)
9. Given a manipulation of a chemical reaction, determine the effects of that manipulation on K or Q.

10.  Given a set of initial conditions (concentrations or partial pressures) and equilibrium constant K, use the tendency of Q to approach K to predict and justify the prediction as to whether the reaction proceed towards products or reactant as equilibrium is approached.
10. State LeChatelier’s principle and apply it to equilibria involving changes of state.  How is equilibrium affected by changes in temperature, pressure, and concentration?


Ex.  N2(g)   +   3 H2(g) (   2 NH3(g)     + heat

Explain how the position of equilibrium shifts when:

a)  the temperature is increased.

b)  the pressure decreases.

c)  the concentration of  N2  is decreased.

11.  Write dissolving equations for slightly soluble compounds.


Ex.  Ba3(PO4)2, Al2(CO3)3
12.   Write the solubility expression for an insoluble salt.


Ex.  Write the solubility product expression for Al(OH)3.

13. Calculate the solubility product constant for a compound from concentrations.

Ex.  The equilibrium concentration of hydroxide ions in a saturated solution of iron (II) hydroxide is 1.2 x 10-5.  Calculate the Ksp  of Fe(OH)2 at this temperature.

14. Calculate molar solubilities from Ksp.

Ex.  What are the equilibrium concentrations of Ca+2 and F-1 in a saturated solution of CaF2?  (Ksp = 3.9 x 10-11)

15. Work problems involving the common ion effect.

Ex.  At 25.0 oC the molar solubility of CoCO3 in a .10 M Na2CO3 solution is 1.0 x 10-9 M.  What is the Ksp for CoCO3?        (1.0 x 10-10)

16. Predict if a precipitate will form.


Ex.  Will a precipitate of CaSO4 form in a solution if the Ca+2 concentration is .0025M and the SO4-2 concentration is .030M?            (yes)


Ex.  Will a precipitate form if 50.0mL of 1.0 x 10-4 M NaCl is mixed with 50.0 mL of 1.0 x 10-6 M AgNO3?              (no)

