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EXPERIMENT 

Chemistry 0330 Laboratory Report  
How Do Certain Factors Affect the Rate of a Chemical Reaction?

1. Present all the data for runs 1–6 in the table below. The rate ratio called for in the table is the inverse of the ratio 
of reaction times. The rate ratios will be used to find reaction orders and activation energies. Subscript i refers to the 
individual reactions (do not fill in the shaded areas). Δt1av is the average Δt for mixture 1a and 1b. 

2. Calculate the concentration of each reactant in reaction mixtures 1a and 1b, and the concentration in the reaction 
mixture in which it differs (do not fill in the shaded areas).

3. The dissociation constant of acetic acid (CH3CO2H) is 1.8 ×10–5. 
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a. What is the [H+] in mixture 1? Show calculations below.

[H+] = _______________
b. What is the [H+] in mixture 3?  Show calculations below.1

[H+] = _______________

4. Using the rate equation, rate =k[H2O2]a [I–]b [H+]c, the reaction orders a, b, and c can be obtained from the rates at 
two different concentrations of each reactant. (Refer to the ratio of rates in question 1.) Answers should be rounded 
to the nearest integer. Show your calculations.

a. What is the reaction order a in H2O2?
____________________

b. What is the reaction order b in I–?
____________________

c. What is the reaction order c in H+? (Refer to [H+] in question 3)
____________________

d. What is the overall reaction order?
____________________

e. Write the rate law for the reaction of H2O2 with I– under these conditions.

5. Rate (mol L–1s–1) =

a. Knowing that all the thiosulfate is consumed at the end point when the starch-I2 complex first appears, calculate 

	For reaction 3, [CH3CO2-] remains the same as for reaction 1, but [CH3CO2H] includes both the CH3CO2H present in reaction 1 plus the extra 1

CH3CO2H added.
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the rate in mol L–1s–1 for mixture 1. (Refer to the concentrations listed in question 2.) Show calculations.

Rate _______________

b. From the rate law, compute the rate constant k for the conditions in reaction 1. Be sure to include units. (Refer to 
the concentrations listed in question 2.) Show calculations.

k _______________

c. Compare your value of k with the reported value of 0.0115 L mol–1s–1 at 25oC. Calculate the percent error. Show 
calculations.

% error _______________

6. By what factor did the catalyst in mixture 4 enhance the reaction rate? (Refer to rate ratio in question 1.) Briefly 
explain the effect of the catalyst on the rate of the reaction.

7. From the ratio of reaction rates for mixtures 5 and 1 in question 1, calculate the energy of activation Ea in kJ 
mol-1. 

Ea _______________

8. Is the rate law experimentally determined in 4e consistent with the one-step mechanism shown below?
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H2O2 + 2 I– + 2 H+ → I2 + 2 H2O
Explain why or why not.

9. A possible mechanism is given by
H2O2 + I– → HOI + OH– 

H+ + OH–  !H2O
HOI + H＋+ I–→ I2 + H2O

Show that this mechanism gives the correct stoichiometric reaction. If this mechanism is correct, which step is rate 
determining according to your experimental rate law? Explain your reasoning.

10. Given the following errors, briefly explain the effect on the given component of the reaction. 

a. Not enough starch was added to the reaction mixture and only a slight blue color appeared. What effect 
would this have on the order of the reactants?

b. The acetic acid concentration was not correctly stated on the label. What effect would this have on the order 
of the acetic acid?
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c. The concentration of the sodium thiosulfate was twice as concentrated as intended. What effect would this 
have on the time of each reaction?

d. The temperature in the laboratory was 10oC higher than the typical room temperature. What effect would 
this have on the time of each reaction?	

the time of each reaction
would be twice as long

because rate of the reaction
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an increase in temp ,

increases the heat absorbed by particleswithin the reaction .
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which
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the time for the reaction

to

successfully proceed .
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