DETERMINATION OF MAXIMUM ABSORBANCE FOR FOOD COLORING
Adapted from:  

http://www.clarion.edu/edu-humn/science_education/chemlabs/determination_wv_max_absorb.doc 
BACKGROUND INFORMATION

http://www.clarion.edu/edu-humn/science_education/chemlabs/determination_wv_max_absorb.doc
Colored solutions are colored because they absorb certain wavelengths of light while allowing other wavelengths of light to pass through. As observers, we see the wavelengths of light that are not absorbed. By measuring the amount of light absorbed, we can find the concentration of solutions. Before doing this type of spectral analysis, the wavelength at which absorbance is greatest needs to be determined. The spectrophotometer is more sensitive to absorbance changes at this wavelength.

The purpose of this experiment is to demonstrate the procedure to find the wavelength of maximum absorbance for any colored solution. The process involves recording the absorbance over the range of 350 nm to 700 nm, usually in intervals of 25 nm. The data can be graphed to visualize the highest absorbance or the data pairs can be examined to determine the wavelength.

General Instructions: How to Use the Spectronic Educator. 
1. Turn instrument on and wait 15 minutes. 

2. Set wavelength. 

3. Insert blank (water or other solvent). 

4. Set full scale. Flip switch to T. Turn front knob to read 100% T. (Genesys Spec—Press 0 Abs/ % T)
5. Insert sample. 

6. Read A (Absorbance). Flip Switch to %T. Read % Transmittance. 

NOTE: Every time the wavelength of light is changed, the instrument must be restandardized to read 100% T/ 0 Abs using the blank (repeat 3 and 4.)
INDIANA STATE STANDARDS

8.1.4
Explain why accurate record keeping, openness, and replication are essential for maintaining an investigator’s credibility with other scientists and society.

8.2.8
Use tables, charts, and graphs in making arguments and claims in, for example, oral and written presentations about lab or fieldwork.

8.7.3
Use technology to assist in graphing and with simulations that compute and display results of changing factors in models.

MATERIALS (Per Group)

Spec 20 (Genesys)
2 cuvettes

4 150 mL beakers

stir sticks

food coloring (red, yellow, blue, green)

DI water

Chem wipes

PROCEDURE
You will begin by taking readings every 25 nm.  Then, you will find the highest absorbance and begin 20 nm lower and go every 5 nm until you are 20 nm higher than the highest absorbance.  At this point you will find the highest absorbance and go 5 nm below and increase 1 nm until you are 5 nm higher than the highest absorbance. 

1. Label your beakers with the four colors:  red, yellow, blue, green.

2. Add one drop of food color to approximately 100 mL of water and stir.

3. Rinse one cuvette with DI water and then fill ¾ full with DI water.
4. Rinse and fill the second cuvette ¾ full with the red solution.

5. Set the spectrophotometer to 350 nm.

6. Wipe the cuvette with the Chem wipe. Place the blank in the compartment. Press the 0 Abs/ % T key to set to zero.

7. Remove the blank and wipe the sample with the chem wipe and place the sample in the compartment. Record the Absorbance on Chart A.  

8. Press the A/T/C button and then record % T on Chart A.

9. Replace the sample with the blank.  Increase the wavelength 25 nm.  Press the 0 Abs/ % T key to set to zero.

10. Remove the blank and wipe the sample with the chem wipe and place the sample in the compartment. Record the Absorbance on Chart A.  

11. Press the A/T/C button and then record % T on Chart A.

12. Repeat steps 9-10 until you have reached 700 nm for the sample.
13. Find the reading with the highest absorbance.  Begin 20 nm below this and record A and %T every 5 nm.

14. Find the reading with the highest absorbance.  Begin 5 nm below this and record A and %T every 1 nm.

15. Repeat for the other 3 samples.  Be careful with green!  

16. Graph the data for the 4 samples using EXCEL to show the maximum wavelength for absorbance and transmittance.  Graph wavelength on the x-axis and either absorbance or percent transmittance on the y-axis.
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NAME ________________________________
DATE ______________    PER ____
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CHART B: YELLOW FOOD COLORING
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CHART C:  BLUE FOOD COLORING
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CHART D:  GREEN FOOD COLORING
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POST-LAB QUESTIONS
1.  What is the maximum wavelength for each colored solution tested?  How do you know?

2.  What color of light corresponds to the wavelength of maximum absorbance for each colored solution tested?

3.  What color of light corresponds to the wavelength of maximum % Transmittance for each colored solution tested?

4.  Describe the graph for green food coloring.  Explain why you see what you see.

5.  Why is it important to wipe the cuvettes before placing them in the spectrophotometer?

Written By Cammy Rodgers (Rossville Middle School)

TEACHER NOTES

Graphing with Excel

1.  Enter all the data into columns on an Excel spreadsheet.  Example:  Column A would be wavelengths and Column B would be the Absorbance; Column C would be the wavelength and Column D would be the % Transmittance

2.  Highlight Columns A and B. Press the “graph” icon on the toolbar.

3.  Select XY (Scatter) and the curve line up and curve line down with points.

4.  Click Next. Click Next, again.

5.  Be sure that Value (x-axis) has Major gridlines checked.  Be sure that Value (y-axis) has Major gridlines checked.  Click the Titles Tab.

6.  Name your graph and your x and y axis.  Click next.

7.  Click as a new sheet and name your graph. Click finish.

8.  Print the graph.

9.  Repeat steps 1-8 for each color for Absorbance and % Transmittance.  You should have 8 graphs printed when you finish. 

Groups of 3-4 work well.  Have students share tasks (reading/recording).  

