A Study of Reaction Rates

Part I
The effect of concentration changes

Procedure:

Step 1
a. Measure 10 mL of solution A. Pour into a test tube.  Rinse the graduated cylinder and in a similar manner place 10 mL of solution B into another test tube.

b. Record the time to the nearest second as you pour solution A into solution B.  Pour them back and forth quickly 3 times to insure uniform mixing. 
c. Watch the solution in the test tube carefully.  Record the time at the first sign of a reaction.
d. Repeat the experiment to check your results.
Step 2

Using a graduated cylinder, prepare different concentrations of KIO3 solution by diluting solution A as shown below, and the amounts suggested by your teacher.  Repeat Step 1, (a to d).

	Solution A
	Distilled water

	9.0 mL
	1.0 mL

	8.0 mL
	2.0 mL

	7.0 mL
	3.0 mL

	Etc.
	


Note that the total volume is always 10 mL.  Mix each of the solution well.

Repeat the procedure by adding one diluted solution of KIO3 to 10 mL of solution B.

N.B.
The undiluted Solution A (KIO3) has a concentration of 0.02 mol/L


Solution B (Na2S2O5) has a concentration of 0.001 mol/L

Part II
 The effect of temperature
Procedure:

a. Put 10 mL of solution A (labeled Solution A part II) into a test tube and 10 mL of solution B into another.  These solutions must be brought to the desire temperature before they are mixed.  Put both test tubes into a 250 mL beaker about 2/3 full of water and adjusted to the temperature you were assigned to investigate.  Let them stand for about 10 minutes so the solutions will come to the temperature of the water bath.  

b. Record the time as you pour solution A into solution B.  Immediately mix the solutions by pouring them back and forth quickly 3 times.
c. Place the test tube back in the water bath and observe.  Record the time at the first sign of a reaction.
d. Repeat the experiment at another temperature. 

Calculations and results

Part I

1- calculate the concentration of KIO3 in moles per liter in each of the solutions after all the components ( A + B + H20 ) have been mixed.

2- Why is it important to keep the total volume at 10 mL during the dilution of solution A?
3- Plot a graph of the concentration-time data with time on the vertical axis and the concentration of the KIO3 on the horizontal axis.  Use the data of other members of the class also.
4- What generalizations can you make concerning the effect on the time of the reaction resulting from varying the concentration?
5- How is the time of the reaction related to the rate of the reaction?
Part II

1- Using your data and that of other members of the class, plot a graph of the temperature-time data with temperature on the horizontal axis and time on the vertical axis.

2- What general relationships can you derive from the graph of calculation 1 ?
3- Make a prediction of the time of the reaction at 0 oC and at 50 oC, assuming that the other variables in the experiment are held constant.
