NAME ________________      CHEM 162     Reaction Kinetics: Rate Laws Problem Set #5          _____/10 pts       
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#1.   Given the below initial rate data, determine the rate law and rate constant for the following reaction:

                           Exp. #    [MnO4-]      [ClO3-]       [H+]          Initial Rate(M/s)

	1
	 0.10 M
	 0.10 M
	 0.10 M
	    5.2*10-3

	2
	 0.25 M
	 0.10 M
	 0.10 M
	    3.3*10-2

	3
	 0.10 M
	 0.30 M
	 0.10 M
	    1.6*10-2

	4
	 0.10 M
	 0.10 M
	 0.20 M
	    7.4*10-3


solution

      use rate2/rate1 to determine order for MnO4-                         use rate3/rate1 to determine order for ClO3-                 
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     use rate4/rate1 to determine order for H+                                  use #1 to fine rate constant, k
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                                                rate = 16.4M-2.5/s[MnO4-]2[ClO3-][H2]0.5
#2.    Given the following rate data concerning the decomposition of sodium azide into nitrogen gas, determine its rate law

         including the rate constant with the appropriate units.  This reaction is used to produce the gas needed to inflate airbags.

             Time, s     [NaN3]                       Solution: graph ln[NaN3] vs time; will find that graphing ln[NaN3] vs time gives straight line.

	  0
	 0.500 M                         

	  1
	 0.473 M

	  5
	 0.378 M

	10
	0.286 M

	15
	 0.216 M

	20
	 0.163 M


                                                                                                                 ln[NaN3] = -0.056t – 0.6926

        from graph, rxn is 1st Order                                                                              rxn is 1st order; rate = k[NaN3]

                                                                                                                                                 k is negative of slope, so k = 0.056 s-1
                                                                                                                                                       rate = 0.056/s[NaN3]

	   Time
	 ln [NaN3]

	     0
	-0.693

	1
	-0.749

	5
	-0.973

	10
	-1.252

	15
	-1.532                                      

	20
	-1.814


� EMBED Equation.3  ���





t = 0     y-intercept = ln[0.500] = -0.6926


      m, slope = (y/(x = ln(0.163 – 0.500)/(20 – 0)


                    = (-1.81 – (-0.693))/20 = -0.056 (k value)





               y  =     mx    +    b    [m is slope of line, k]





ln [NaN3]





-2 
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