Lesson #8:  Specific applications with Keq

Part I:  Calculating concentration for systems at equilibrium

1.  Write the Keq expressions for the equilibrium systems below and then rearrange the 
     expression to solve for the substance in bold.

3Cs3H2gheat =======C3H6g

		Keq = [C3H6]			[H2]3.Keq = [C3H6]
			[H2]3



PCl5gheat =======PCl3gCl2g

Keq = [PCl3][Cl2]		[PCl5] = [PCl3][Cl2]
			   [PCl5]			         Keq



Cl2g2HI g=======I2g2HClgheat


Keq = [I2][HCl]2	   	  =   [HCl]
           [Cl2][HI]2			





2. Calculate the concentration of N2O4(g) when 4.0M NO2(g) is present at 
      equilibrium and Keq for the system is 3.8.

2NO2(g) ======= N2O4(g)

Keq = [N2O4]  	 
	[NO2]2

[NO2]2.Keq = [N2O4]

(4.0)2(3.8) = [N2O4]

61M = [N2O4]
3.  The Keq for the following reaction is 1.05.  At equilibrium [HBr] = 0.50M.  Assuming 
     both [H2] and [Br2] are present in equal concentrations, calculate [H2] at equilibrium.

H2 (g)  +  Br2 (g)  ======  2HBr(g)


Let [H2] = [Br2] = x



Keq =    [HBr]2		1.05 = (0.50)2			x2 = 0.25
		[H2][Br2]			(x)(x)		        	        1.05




	   =   		x = 0.49M = [H2]





























Part II:  Calculating concentrations for systems approaching equilibrium

1.  A 1.0L reaction vessel contained 1.0mol of SO2, 4.0mol of NO2, 4.0mol of SO3 and 
     4.0mol of NO at equilibrium according to the equilibrium below.  If 3.0mol of SO2 is 
     added to the mixture, what will be the new concentration of NO when equilibrium is 
     re-attained?

                  SO2(g)     +    NO2(g)  ======  SO3(g)    +     NO(g)

	1.0M+(3.0M)
	4.0M
	4.0M
	4.0M

	-x
	-x
	+x
	+x

	4.0-x
	4.0-x
	4.0+x
	4.0+x


Initial(eq)
Change
Equilibrium

Keq(i) = [SO3][NO] 	 =     (4.0)(4.0)  =  4.0
                                      [SO2][NO2]	         (1.0)(4.0)

Keq(f) = [SO3][NO] 	      
              [SO2][NO2]	         

		  =   
			      
2.0 = (4.0+x)		
    (4.0-x)	

		2.0(4.0-x) = (4.0+x)

		8.0 – 2x = 4.0 + x

		4.0 = 3.0x

		1.3333M = x

Therefore the equilibrium [NO] = 4.0M + 1.33333M = 5.3M
    







2.  A 2.0L reaction vessel contained 12.0mol of SO2, 10.0mol of NO2, 5.0mol of SO3 and 
     5.0mol of NO at equilibrium according to the equilibrium below.  If 1.0M of SO2 is 
     removed from the mixture, what will be the new concentration of NO2 when 
     equilibrium is re-attained?

                  SO2(g)      +       NO2(g)  ====  SO3(g)   +   NO(g)


	6.0-(1.0M)
	5.0M
	2.5M
	2.5M

	+x
	+x
	-x
	-x

	5.0+x
	5.0+x
	2.5-x
	2.5-x


Initial(eq)
Change
Equilibrium


Keq(i) = [SO3][NO] 	 =     (2.5)(2.5)  =  0.20833333
                                      [SO2][NO2]	        (6.0)(5.0)

Keq(f) = [SO3][NO] 	      
              		  [SO2][NO2]

		   =   
			                       
		0.456435 = (2.5-x)
			       (5.0+x)

		0.456435 (5.0+x) = 2.5-x

		2.2821773 + 0.456435x = 2.5 – x

		1.456435x = 0.2178226

		x = 0.1495587M (the concentration shift)

Therefore the [NO2] @ new equilibrium = 5.0M + 0.1495587M = 5.1M

Now Graph the concentration changes of SO2 over time




        [SO2] = 6.0M				5.1M
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