CHEM 162     Chapter 14 Problem Set #6          10 pts
Show your work!!!!                                                                 

#1.  Decomposition reaction of:      N2O5(g) --(   NO2(g)   +   O2(g)
       k = 3.7*10-5/s @ 25oC and k = 1.7*10-3/s @ 55oC

      From the above data, answer the following:

           a)  Determine Ea in J & kJ.                                   b)  Calculate k @ 35oC

solution

	T
	1/T
	ln k

	298
	0.00336
	-10.2

	328
	0.00305
	-6.4


a) Find slope of the line. Use the 2 data points above as 2 points on the line. Then determine Ea
    m = (y/(x = (-6.4 - -10.2)/(.00305 - .00336) = (3.8)/(-3.07*10-4) = -1.24*104 K
                                                                Ea = -mR = -(-1.24*104)*(8.31) = 1.03*105 J/mol ; 103 kJ

b) You can use either data point given to find the “k” value.


[image: image1.wmf]÷

ø

ö

ç

è

æ

÷

ø

ö

ç

è

æ

=

÷

ø

ö

ç

è

æ

-

298

1

 

-

 

308

1

31

.

8

10

*

1.03

-

 

 

10

*

7

.

3

k

ln

5

5

2

            
[image: image2.wmf](

)

(

)

-4

4

5

2

10

*

1.09

-

10

*

24

.

1

-

 

 

10

*

7

.

3

ln 

 

-

 

k

 

ln

=

-


                                                             ln k2 – (-10.20) = 1.35     

                                                                              ln k2 = 1.35 – 10.20

                                                                              ln k2 = -8.85        k2 = exp(-8.85) = 1.43*10-4/s

OR
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                                                             ln k2 – (-6.38) = -2.45         

                                                                            ln k2 = -2.45 – 6.38    

                                                                            ln k2 = -8.83       k2 = exp(-8.83) = 1.46*10-4/s
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