THE EFFECT OF CONCENTRATION ON THE RATE OF A REACTION


PURPOSE

The purpose of this experiment is to determine the effect of changing the concentration of a reactant upon the rate of a reaction. 

DESCRIPTION

This investigation is appropriate for general or first-year college course. The effect of changing the concentration of thiosulfate ion is studied by observing the time required for a fixed amount of product to form. As the reaction proceeds, the solution becomes cloudy due to the formation of a colloidally dispersed precipitate of sulfur. In order to determine the point at which a specific amount of product has formed, an "x" is observed through the solution. The reaction is timed until the "x"" is no longer visible. 

MATERIALS

Chemicals: 

0.15 M sodium thiosulfate solution (23.7 g Na2S2O3 dissolved in deionized or distilled water to make one liter of solution)* 

6 M HCl solution (dilute 500 mL concentrated HCl solution to one liter with distilled or deionized water)* 

distilled or deionized water 

Equipment: 

12 or 24 well microplates or reaction plates
(3) 50 mL beakers
3 beral or transfer pipettes

clock which can measure seconds 

white paper 

PROCEDURE  (Part I)
(It is suggested that students work in pairs to facilitate the timing.) 

1. A microplate or reaction plate, about 10 mL of hydrochloric acid solution, and about 10 mL of sodium thiosulfate solution. Label wells from 1 to 5. Add the amounts of sodium thiosulfate solution and distilled or deionized water to each cup indicated in the following table:

	Well
Number 
	Volume of
Sodium Thiosulfate 
(drops) 
	Volume of
distilled or deionized water 
(drops)

	 1 
	25 
	0

	2 
	20 
	5

	3 
	15 
	10

	4 
	10 
	15

	5 
	5 
	20


2. Note that the total volume in each beaker is 25 drops. 
3. Make a table that shows the information in the table above and also includes a column for time (sec) and relative rate (sec-1). 

4. Make a small "x" on a sheet of white paper with a pencil. Place a beaker containing the sodium thiosulfate solution over this "x." Add 5 drops HCl solution and begin timing the reaction as soon as the acid touches the sodium thiosulfate solution. Stir the reaction mixture at a constant rate throughout the reaction. 

5. Stop timing when the "x" under the beaker is no longer visible through the solution. Record this time in your data table. 

6. Repeat steps 2-4 for the remaining samples. 

Proceure (Part II)
1.  Prepare a serial dilution of the 6.0 M HCl solution.
	Well
Number 
	Volume of
6 M HCL
(drops) 
	Volume of
distilled or deionized water 
(drops)

	 1 
	25 
	0

	2 
	20
	5

	3 
	15 
	10

	4 
	10 
	15

	5 
	5 
	20


2.  Add five drops of 0.15 M sodium thiosulfate solution to each well in succession recording the time required for the formation of the sulfur suspension as in Part I.
Calculations (Part I)

1.  Complete the following table:

Well
[S2O32-]  (M)
Time(s)
ln [S2O32-]  
1/[S2O32-]  M-1
   1
0.15



-1.90

6.67

   2
0.12

   3
0.09

   4
0.06

   5
0.03

2.  Plot time on the x axis against ln [S2O32-]  and time against 1/[S2O32-]  and determine the order of the reaction,  S2O32-   +   H3O+    (    S    +    SO2    +    H2O with respect to [S2O32-]  
Calculations (Part II)

1.  Complete the following table:

Well
[H3O+]  (M)
Time(s)
ln [H3O+]  
1/ [H3O+]   M-1
   1
6.0



1.79

0.167

   2
4.8



1.57

0.208

   3
3.6



1.28

0.278
   4
2.4



0.87

0.417
   5
1.2



0.18

0.833
2.  Plot time on the x axis against ln[H3O+]   and time against 1/[H3O+]  and determine the order of the reaction,  S2O32-   +   H3O+    (    S    +    SO2    +    H2O with respect to [H3O+] .
