 NAME ________________      CHEM 162     Chapter 13 Problem Set #7                 

#1. CH4(g)  +  H2O(g) (( CO(g)  +  3 H2(g)  Products collected in 5.00-L container.  Contents @ equilibrium:
     8.62 g CO, 2.60 g H2, 42.0 g CH4, & 48.4 g H2O, calculate Kc for this reaction.

[CO] = 8.62 g * (1 mol/28.0 g) * (1/5.0 L) = 0.06 M        [H2] = 2.60 g * (1 mol/2.0 g) * (1/5.0 L) = 0.26 M

[CH4] = 42.0 * (1mol/16.0 g) * (1/5.0 L) = 0.53 M        [H2O] = 48.4 g * (1 mol/18.0 g) * (1/5.0 L) = 0.54 M

          Kc = ([CO][H2]3)/([CH4][H2O]) = ([0.06][0.26]3)/([0.53][0.54]) = 0.000105/0.284 = 3.82*10-3
#2.  SO2(g)  +  0.5 O2(g)   ((  SO3(g)         Kc = 20.4 @ 700 oC

   a) Calculate is the Kc value for: SO3(g)  ((  SO2(g)  +  0.5 O2(g)   

                                                                                                                                       reverse rxn    Kc’ = 1/Kc = 1/20.4 = 0.049
   b)  Calculate the Kc value for:     2 SO2(g)  +  O2(g)   ((  2 SO3(g)
                                                                                                    Equation is doubled     [Kc]2 = [20.4]2 = 416
   c)  Calculate the Kp value for part b.        Kc = 416        T = 273.15 + 700 = 973.15       (n = 2 – 3 = -1
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      Kp = Kc(RT)(n = 416(0.0821*973.15)-1 = 5.2
#3.  Kc = 2.19*10-10 @ 100 oC for the rxn:    COCl2(g)   ((  CO(g)  +  Cl2(g)

        Identify which mixtures are at equilibrium,  if not, indicate which direction the reaction will go to obtain equilibrium

   a)  [CO] = 1.0*10-3, [Cl2] = 1.0*10-3, [COCl2]= 2.19*10-1
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        Qc > Kc      reverse rxn
   b)  [CO] = 3.31*10-6, [Cl2] = 3.31*10-6, [COCl2]= 5.00*10-2
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            Qc = Kc      @ equilibrium
  c)  [CO] = 4.5*10-7, [Cl2] = 5.73*10-6, [COCl2]= 8.57*10-2
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           Qc < Kc      forward rxn
 34.   4 NH3(g)  +  3 O2(g)  ((  2 N2(g)  +  6 H2O(g)     At a point, N2 was being formed at a rate of 0.68 mol(L-1(s-1.

   a)  At what rate is water being formed?                  
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   b)  At what rate is NH3 reaction?                    
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   c)  At what rate is O2 being consumed?                  
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BONUS:  Patent DENIED.  A catalyst has no effect on the equilibrium conditions, only the rate in

                which the reaction is reacting.
_1329670399.unknown

_1329670534.unknown

_1423562266.unknown
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