Sheet #9:  Introduction to Equilibrium

1).  Write the equilibrium expression for each of the following reactions (Hint:  We can always write an equilibrium expression based on inspection of the chemical equation).
(a) N2 (g)  +  O2 (g)  (  2NO (g)

(b) N2O4 (g)  (  2NO2 (g)

(c) SiH4 (g)  +  2Cl2 (g)  (  SiCl4 (g)  +  2H2 (g)

(d) 2PBr3 (g)  +  3Cl2 (g)  (  2PCl3 (g)  +  3Br2 (g)

A.  K = [NO]2/[N2][O2]
B. K = [NO2]2/[N2O4]

C. K = [SiCl4][H2]2/[SiH4][Cl2]2
D. K = [PCl3]2[Br2]3/[PBr3]2[Cl2]3
2).  Consider the following reaction:




2NO2 (g) (  2NO (g)  +  O2 (g)

This equilibrium reaction had the following pressures:  PNO2 = 0.55 atm, PNO = 6.5 x 10-5 atm, PO2 = 4.5 x 10 –5 atm at a temperature of 25 oC.  What is the value of Kp for this reaction?  What is the value of K?

Step 1:  Write the equilibrium expression:    


K = PNO2PO2/PNO22
Step 2:  Use pressures to solve for Kp.

Kp = 6.3 x 10-13
Step 3:  Recall that Kp is related to K by the following equation:  Kp = K(RT)n where n is the sum of the coefficients of the gaseous products minus the sum of the coefficients of the gaseous reactants.

Sum of the coefficients of the gaseous products: 3
Sum of the coefficients of the gaseous reactants: 2
n: 1



K = 2.6 x 10-14
