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This is an activity that utilizes the underused light sensor.  The idea came from a demo that I have used many times (Chemical Sunset) and a presentation I saw at HASTI a couple of years ago.  A little searching online and I found an experiment using this reaction and have adapted that procedure for this activity.
Reference

http://chemmovies.unl.edu/Chemistry/Microscale/MScale38c.html
Reagents
Per group:

~50 mL of 0.15 M Na2S2O3, sodium thiosulfate

~15 mL of 1.0 M HCl, hydrochloric acid

~25 mL of deionized/distilled water

Scaling this up
Kinetics of Thiosulfate in Acid
Introduction

The reaction of the thiosulfate ion with acid produces colloidal sulfur.  In this activity, sodium thiosulfate (Na2S2O3) is the source of the thiosulfate ions, and hydrochloric acid will be used as the source of hydrogen ions.  A balanced equation will be written in the lab report.  In this activity you will be using the light sensor as a way to determine the amount of colloidal sulfur that is being produced – the more colloidal sulfur present the less light makes it through the solution to the light sensor.  The concentration of the hydrochloric acid will be kept constant while the concentration of the thiosulfate is varied.  Each reaction will be monitored with the light sensor/LabPro to determine the length of time it takes to drop from a certain amount of light intensity.  From this information a graph will be prepared to determine if the reaction is zero, first or second order based on which of these plots gives the best straight line.  If a reaction is zero order, the plot of concentration versus time would give a straight line.  If the reaction is first order, the plot of the log of the concentration versus the time would give a straight line.  If the reaction is second order, the plot of the inverse of the concentration versus the time would give a straight line.
Materials

1
LabPro interfaced to a calculator/palm pilot/computer

1
light sensor

1
ring stand to mount the equipment
1
utility clamp to hold the light sensor
1
ring for the ring stand to hold the 6-well plate
1
6-well plate to contain the reactions (you would also use a small beaker)
2 
10 mL graduated cylinders to measure reagents
3
100 mL beakers to hold reagents
3 
dropper pipets to help dispense the reagents
Reagents
 Per group:

~50 mL of 0.15 M Na2S2O3, sodium thiosulfate

~15 mL of 1.0 M HCl, hydrochloric acid

~25 mL of deionized/distilled water

Procedure


Set up the apparatus so that the light sensor is below and touching the well plate that will contain the solutions. 
You may use the room lighting or you may want to place an incandescent lamp directly over the reaction well plate.  You should check the readings from the light sensor and adjust accordingly the switch on the side of the light sensor.  Set up the light sensor so that it is taking measurements at least every second.
You will be measuring the reagents as indicated in the table below.  
Note that the sodium thiosulfate is being diluted for the reactions in wells 2-6.  You can do the dilution in the graduated cylinder.  For example in preparation for the reaction in well 2 you can measure 7.0 ml of the sodium thiosulfate (using the dropper at the end to get just the right amount).  Then you can, using a dropper again so as not to go over, add deionized/distilled water to get a total volume of 8.0 mL in the graduated cylinder.  There is no need to mix the solution at this point – it will mix thoroughly as it is poured into the well plate.  Do not add this to the first well until you are ready to start taking measurements with the light sensor/LabPro.

	
	In one graduated cylinder
	
	
	In the other graduated cylinder
	
	Total volume of the solution

	
	mL Na2S2O3
	mL H2O
	
	mL HCl
	
	

	
	
	
	
	
	
	

	Well 1
	8.0
	0.0
	
	2.0
	
	10.0 mL

	Well 2
	7.0
	1.0
	
	2.0
	
	10.0 mL

	Well 3
	6.0
	2.0
	
	2.0
	
	10.0 mL

	Well 4
	5.0
	3.0
	
	2.0
	
	10.0 mL

	Well 5
	4.0
	4.0
	
	2.0
	
	10.0 mL

	Well 6
	3.0
	5.0
	
	2.0
	
	10.0 mL


Accurately measure 2.0 mL of HCl and add it to the first well.  You may want to use a dropper and your graduated cylinder to do this.

Working with a partner, simultaneously add the Na2S2O3 solution to the first will (mixing with the HCl already in the first well), and start collecting data with the light sensor.  The light sensor will measure the intensity of light coming through the solution as a function of time.  Collect data until the measure for the light intensity has dropped below a predetermined value (i.e. less than 100 lux).  Repeat for the other mixtures.
From each graph determine the amount of time it took for the light intensity to drop from one value that they all started above (say 500 lux) until it dropped below another value (day 150 lux).  This is done so that the variance in mixing and starting data collecting is accounted for.

Plot the concentration versus time of sodium thiosulfate.  Then plot the natural log of the concentration versus time.  Finally, plot the inverse of the concentration versus the time.  Determine the order of the reaction based on these graphs.
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  in the reaction  

3 Na2S2O3 + 2 HCl  -->  2 Na2SO4  +  2 NaCl  + 4S + H2O
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Insert photo of set-up here.








