Equilibrium Tips and Things to Remember

· Equilibrium means equal RATES (between the forward and reverse reactions).
· Concentrations at equilibrium are not the same, but they are constant.
· Equilibrium constant ( K = [products]coefficients
                                               [reactants]coefficients
· K is affected by temperature. 
· If K > 1, products are favored (more products than reactants)

· If K < 1, reactants are favored

· If you reverse a reaction, do K-1
· If you multiply a reaction by a factor, raise K to that exponent.

· Example:  If you multiply a reaction by 2, do K2
· When you add reactions to get an overall reaction, MULTIPLY the K values.

·  Kp is in terms of pressure. 

· Kp =   (Pprod)coefficients
          (Preact)coefficients
· Kp = (Kc)(RT)∆n     where R = 0.0821 L*atm/mol*K     T = temp in K     
                                 ∆n = (moles gas prod) – (moles gas react)
· NEVER use solids or liquids in any K equation!!

· Q = same thing as K except NOT at equilibrium

· If Q > K, reactants are favored (reaction shifts to the left until it reaches equilibrium)

· If Q < K, products are favored (reaction shifts to the right until it reaches equilibrium)

· If Q = K, it’s at equilibrium

· For ICE problems, either use Q vs. K or look for zeroes to determine which direction the reaction shifts. (Always shifts toward the zero.)  Add x to the side it shifts toward, take away x from the side it shifts away from.  Don’t forget to use coefficients from the reaction for the x’s.

· LeChatlier’s Principle – When stressed, a reaction will shift to restore equilibrium.

· Affected by changes in concentration, pressure (gases), or temperature.

· For pressure – If pressure increases, it shifts to the side with fewer moles (coeff. of gases)

           - If pressure decreases, shift to the side with more moles

· K is affected by temperature changes.  (Shift right ( K increases.  Shift left  ( K decreases.)

·  Catalysts speed up the process of reaching equilibrium, but they do not change the equilibrium point.

1985 A 

At 25ºC the solubility product constant, Ksp, for strontium sulfate, SrSO4, is 7.6(10-7. The solubility product constant for strontium fluoride, SrF2, is 7.910-10.

(a)
What is the molar solubility of SrSO4 in pure water at 25ºC?

(b)
What is the molar solubility of SrF2 in pure water at 25ºC?

(c)
An aqueous solution of Sr(NO3)2 is added slowly to 1.0 litre of a well-stirred solution containing 0.020 mole F- and 0.10 mole SO42- at 25ºC. (You may assume that the added Sr(NO3)2 solution does not materially affect the total volume of the system.)


1.
Which salt precipitates first?

2.
What is the concentration of strontium ion, Sr2+, in the solution when the first precipitate begins to form?

(d)
As more Sr(NO3)2 is added to the mixture in (c) a second precipitate begins to form. At that stage, what percent of the anion of the first precipitate remains in solution?

1988 D

NH4HS(s) ( NH3(g) + H2S(g)
(Hº = +93 kilojoules

The equilibrium above is established by placing solid NH4HS in an evacuated container at 25ºC. At equilibrium, some solid NH4HS remains in the container. Predict and explain each of the following.

(a)
The effect on the equilibrium partial pressure of NH3 gas when additional solid NH4HS is introduced into the container

(b)
The effect on the equilibrium partial pressure of NH3 gas when additional solid H2S is introduced into the container

(c)
The effect on the mass of solid NH4HS present when the volume of the container is decreased

(d)
The effect on the mass of solid NH4HS present when the temperature is increased.

2000
1.
2 H2S(g) ( 2 H2(g) + S2(g)
When heated, hydrogen sulfide gas decomposes ac​cording to the equation above. A 3.40 g sample of H2S(g) is introduced into an evacuated rigid 1.25 L container. The sealed container is heated to 483 K, and 3.72(10–2 mol of S2(g) is present at equilibrium.

(a)
Write the expression for the equilibrium constant, Kc, for the decomposition reaction represented above.

(b)
Calculate the equilibrium concentration, in mol(L-1, of the following gases in the container at 483 K.

(i)
H2(g)
(ii)
H2S(g)
(c)
Calculate the value of the equilibrium constant, Kc, for the decomposition reaction at 483 K.

(d)
Calculate the partial pressure of S2(g) in the con​tainer at equilibrium at 483 K.

(e)
For the reaction H2(g) + eq \f(1,2) S2(g) ( H2S(g) at 483 K, calculate the value of the equilibrium constant, Kc.

