






Data and Calculations
A. Reaction Rate Data

Mixture Volume in
mL
4.0 M
acetone

Volume in
mL
1.0 M HCl

Volume in
mL

0.0050 M I2

Volume in
mL

H2O

Time for
reaction in
sec
1st run

2nd run Temp.
°C

I 10 10 10 20

II 20 10 10 10

III 10 20 10 10

IV 10 10 5 25

B. Determination of Reaction Orders with Respect to Acetone, H
+

 Ion and I2.

Calculate the initial concentration of acetone, H
+

 ion and I2 in each of the mixtures you studied. Use Equation 5 to
find the rate of each reaction.

Mixture [acetone] [H+]
[I2] rate =

I2[ ]0
ave. time

I

II

III

IV

Substituting the initial concentrations and the rate from the table above, write Equation 3 as it would apply
to Reaction Mixture II:

Rate II =

Now write Equation 3 for Reaction Mixture I, substituting concentrations and the calculated rate from the
table:

Rate I = 



Divide the equation for Mixture II by the equation for Mixture I; the resulting equation should have the
ratio of Rate II to Rate I on the left side, and a ratio of acetone concentrations raised to the power m on the right. It
should be similar in appearance to Equation 6. Put the resulting equation below:

Rate II
Rate I

=

The only unknown in the equation is m. Solve for m. m =                      .

Now write Equation 3 as it would apply to Reaction Mixture III and as it would apply to Reaction Mixture
IV:

Rate III = 

Rate IV = 

Using the reaction of the rates of Mixtures III and IV to those of Mixtures II or I, find the orders of the

reactions with respect to H
+

 ion and I2:

C. Determination of the Rate Constant k.
Given the values of m, p, and n as determined in Part B, calculate the rate constant k for each mixture by

simply substituting those orders, the initial concentrations, and the observed rate from the table into Equation 3.

Mixture I II III IV average

k

Question (recall method used in ASA problems):

A third reaction mixture was made up in the following way:

20 mL  4.0 M acetone  +  10 mL of 1.0 M HCl  +  20 mL of 0.0050 M I2

If the reaction is zero order in I2, how long would it take for the I2 color to disappear at  room temperature?


