Kinetics and Rate Equations

Sucrose sugar, C12H22O11 , reacts in solution in the presence of an acidic catalyst during digestion to form two simpler sugars, fructose and glucose which have different structures but share the same empirical formula.
C12H22O11(aq)   +    H2O     (    2 C6H12O6 
The following data was obtained for this reaction under laboratory conditions at 23.0oC in 0.5 M HCl solution.

   Time (min) 
  [C12H22O11 ] M
   0
     0.316

 39
     0.274

 80
     0.238

              140
     0.190
              210              0.146
1.
Write the general rate equation for this reaction if the reaction is zero order with respect to H2O.

2.
Determine the order of this reaction with respect to [C12H22O11 ].

3.
Determine the value of the rate constant.

4.
Determine the rate of the reaction for a [C12H22O11 ] of 0.500 M.

5.
Determine the time required for the concentration of sucrose to decrease from 0.500 M to 0.100 M.

6.
Determine the concentration remaining from a 0.500 M sample after 10.0 hours.

 The decomposition of NO2(g)  to NO(g)  and O2(g)  was studied giving the following data:
Time (s)
[NO2] (M)

   0.0

0.1000

   5.0

0.0170

 10.0

0.0090

 15.0

0.0062

 20.0

0.0047

1.
Write the general rate equation for this reaction if the reaction.

2.
Determine the order of this reaction with respect to [NO2].

3.
Determine the value of the rate constant.

4.
Determine the rate of the reaction for a [NO2 ] of 0.500 M.

5.
Determine the time required for the concentration of NO2  to decrease from 0.500 M to 0.100 M.

6.
Determine the concentration remaining from a 0.500 M sample after 5.00 minutes.

As SO2Cl2(g)  gas decomposes according to the equation, SO2Cl2(g)  (  SO2(g)    +     Cl2(g) , its pressure can be recorded over time as in the following data table:

Time (min)
       Pressure (atm)


0

1.000

      2500

0.947

      5000

0.895

      7500

0.848

    10000 

0.803

1.
Determine the order of this reaction with respect to SO2Cl2(g)  .

2.
Determine the rate constant for this reaction.

3.
What would be the pressure of  SO2Cl2(g)  after 24.0 hours?
