Instructor Information
Discover the Wavelength
Using a class set of Colorimeters and one Spectrophotometer, you can help your students experience the challenge of deciding which wavelength to use. This is also a useful exercise for experiments involving Beer’s law and kinetics.
When doing an experiment that involves determining the concentration of a colored solution (Beer’s law) or one in which the rate of a reaction is determined by following the change in concentration of a colored solution, an optimal wavelength is required. Once chosen, this wavelength is used for the rest of the experiment. With a spectrophotometer it is easy to examine a complete spectrum and choose the best wavelength by looking for the wavelength corresponding to the highest value of absorbance. When doing similar experiments with colorimeters, it is common to provide students with the optimal wavelength for their device with little or no discussion as to why this wavelength is better than the others available on the colorimeter.
In this activity, you use a single Spectrophotometer with a class of students as they experiment on colorimeters. You will then demonstrate with the Spectrophotometer.
The students experiment with the four wavelengths on their Colorimeters to determine which wavelength is the best for an experiment in spectroscopy. First, have your students perform the activity on the student handout to find the wavelength of maximum absorbance, λmax. Then use your single SpectroVis Plus Spectrophotometer to support their observations and also discuss when and why other wavelengths might be valid to use for an experiment. 
OBJECTIVES
· Compare the function of a spectrophotometer to a colorimeter.
· Decide which wavelength is the best to use for an experiment.
· Relate wavelengths to the colors of the visible spectrum.
MATERIALS FOR INSTRUCTOR DEMONSTRATION
Chromebook, computer or mobile device
Vernier Spectral Analysis app
Vernier Spectrophotometer
cuvette
distilled water
colored solution(s)
beral pipette
waste container
lint free tissues (Kimwipes)
PROCEDURE
1. Obtain and wear goggles.
2. Make sure your display is seen by your students so they can follow what you are doing.
3. Prepare a blank by filling an empty cuvette 3/4 full with distilled water. To correctly use a cuvette, remember:
· All cuvettes should be wiped clean and dry on the outside with a tissue.
· Handle cuvettes only by the top edge of the ribbed sides.
· All solutions should be free of bubbles.
· Always position the cuvette so the light passes through the clear sides.
4. Launch Spectral Analysis. Connect the Spectrophotometer to your Chromebook, computer or mobile device. Click or tap Absorbance vs. Wavelength.
5. To calibrate the Spectrometer, place the blank cuvette in the Spectrometer and select Finish Calibration. Note: If necessary, wait for the Spectrometer to warm up before selecting Finish Calibration.
6. Replace the blank with a sample of colored solution. Rinse the cuvette with a little solution and discard. Then fill the cuvette to about 3/4 full with solution.
7. Click or tap Collect.
8. After the spectrum appears, click or tap Stop.
9. Click or tap on the graph to highlight the wavelength of maximum absorbance.
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Absorbance vs. wavelength for a blue solution, 
wavelength of maximum absorbance selected
10. Have the students compare this wavelength to the one they found for the same solution.
SAMPLE DATA 
Color of your solution:       Blue      (We used blue food dye.)
	Table 1

	Wavelength (nm)
	Absorbance

	430
	0.09

	470
	0.07

	565
	0.22

	635
	0.71


 
	Table 2

	Wavelength 
(nm)
	Color to the eye

	430
	violet

	470
	blue

	565
	yellow

	635
	red



Wavelength of maximum absorbance from teacher’s spectrophotometer (nm): 629.7 nm
PROCESSING THE DATA
1. Why is it desirable to use one cuvette instead of two; one for the blank and another for the sample? 
Using one cuvette lowers the chance of optical differences in cuvettes interfering in results.

2. Complete the “Color of the LED to the eye” column in the data table. Your answers will be theoretical, based on the wavelength. Consult a reliable resource to find the colors on a spectrum chart. 
See Table 2.

3. Which wavelength on the Colorimeter resulted in the highest level of light absorbance for your solution?
635 nm

4. Looking at the visible light spectrum from the Spectrophotometer, what wavelength resulted in the maximum absorbance for your solution? The minimum?
Maximum - red, Minimum - Blue

5. How does the color of your solution compare to the color of the LED creating the light most absorbed by the solution?
With a blue solution, the most absorbed color is red; they are very different colors.


6. How does the color of your solution compare to the color that is least absorbed?
With a blue solution, the least absorbed color is blue; they are the same color.

7. For your solution, if you were using a colorimeter, what wavelength would be desirable for an experiment in spectroscopy? 
Answers will vary for different color solutions. The best wavelength for blue food dye would be 635 nm.

8. Looking at the complete absorption spectrum your teacher is showing for the same solution using a Spectrophotometer, how does the wavelength of maximum absorbance compare the wavelength you determined in your experiment?
The wavelength of maximum absorbance should be close to one of the wavelengths on the colorimeter. This will vary for different color solutions. For blue food dye the best wavelength on the SpectroVis is 630 nm. The corresponding wavelength on the colorimeter is 630 nm.
TIPS:
1. This activity can be done with any Vernier Colorimeter. See www.vernier.com/support/sensor-requirements for compatibility requirements.   
2. Any Vernier Spectrophotometer can be used, including SpectroVis, SpectroVis Plus, or Go Direct SpectroVis Plus.
3. For food dye solutions, prepare dilutions and measure the absorbance with your spectrophotometer. 
4. Solutions should have a maximum absorbance of just under 1 relative absorbance value. Dilute your commercial food dye to create a solution of just under 1 absorbance unit. 
5. Any color dye can be used for this activity. We used blue food dye.
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