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Science In Motion

Juniata College


Determination of Wavelength of Maximum Absorbance
PA State Standards Addressed:
3.7.10.B
Apply appropriate instruments and apparatus to examine a variety of objects and processes.

3.4.10.C

Distinguish among the principles of force and motion.



Describe light effects.
2.6.5.A
Organize and display data using pictures, tallies, tables, charts, bar graphs and circle graphs.

1.2.11.A
Read and understand the central content of informational texts and documents in all academic areas.

Introduction:

White light is a mixture of all the colors of light.  When white light passes through a colored substance, certain colors of light are absorbed while other colors pass through or are reflected by the substance.  The color seen is the visible light that is not absorbed by the sample.  A colored solution has the greatest absorbance in its complementary color range.  A complimentary color is the opposite color on the color wheel.
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 For example, a blue solution appears blue because it is absorbing all of the colors of light except blue.  It will have the greatest absorbance in the orange range because orange is the complimentary color of blue.  

By measuring the amount of light absorbed, the concentrations of solutions can be determined.  Before doing this type of spectral analysis, the wavelength at which the absorbance is greatest needs to be determined.  The spectrophotometer is more sensitive to absorbance changes at this wavelength.  Thus, the wavelength of maximum absorbance is typically used for the analysis.
To determine the wavelength of maximum absorbance, the absorbance over the range of 400nm to 650nm is measured, usually in intervals of  25nm.  The data can be examined or graphed to determine the wavelength of maximum absorbance.
Guiding Question:

A red solution will have the maximum absorbance in which color range?
Vocabulary:

Blank – everything in the solution except the substance being analyzed; often just the solvent used to make the solution.
Complimentary Color – opposite color on the color wheel.
Nanometer – One billionth of a meter, or 10-9m.

Primary Color – Pure color, not a mixture. ex. red, blue, yellow.
Secondary Color – Mixture of primary colors.  ex. orange, green, violet.
λ – accepted abbreviation for wavelength.
	Equipment / Materials:

spectrophotometer
	water blank

	Kimwipes
	cuvette of colored water

	small test tube rack
	


Safety:


Always wear goggles and an apron in the lab.
Procedure:
1.
Obtain a cuvette of colored water and a water blank.
2.
Set the spectrophotometer to 400nm.  Set the mode to transmittance.  If the instrument has a lever at the bottom left, it should be pushed to the left for readings below 600nm.
3.
With the sample compartment empty, set to 0% transmittance using the front left knob.

4.
Set the mode to absorbance.  Wipe the water blank with a Kimwipe.  Place the blank into the unit so that the mark on the cuvette matches the raised line on the front sample compartment.  Set to zero absorbance (100% transmittance) using the front right knob.

5.
Remove the blank, wipe the sample cuvette, and place the colored solution into the spectrophotometer.  Record the absorbance on the data sheet in Table 1.

6.
Reset the wavelength to 425nm, and repeat steps 4 and 5.

7.
Repeat steps 4 and 5, recording absorbances at every 25nm, using this technique until you reach 650nm.  Note:  Be sure to flip the lever for readings at 600nm and above.
8.
Examine the absorbance data.  Locate any absorbances that are preceded by and followed by a lower absorbance.  Draw a star by the associated wavelengths.
9.
Determine absorbances at ±5nm and ±15nm from the starred wavelengths.  Record the data in Table 2.  If time permits, check additional wavelengths to determine the wavelengths of maximum absorbance.
Data Table:

Color of solution _______________________________


	Wavelength (λ)
	Absorbance

	400
	

	425
	

	450
	

	475
	

	500
	

	525
	

	550
	

	575
	

	600
	

	625
	

	650
	

	Wavelength (λ)
	Absorbance

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



	Color of Solution
	λ of Maximum Absorbance
	Color of λ of Maximum Absorbance
	2nd λ of Maximum Absorbance,

 if present 
	Color of 2nd λ of Maximum Absorbance

	Red
	
	
	
	

	Orange
	
	
	
	

	Yellow
	
	
	
	

	Green
	
	
	
	

	Blue
	
	
	
	

	Violet
	
	
	
	


Questions:
1. Why is it necessary to wipe the cuvette before inserting it into the spec?

2. What is the purpose of the blank?

3. Did each colored solution have the highest absorbance in its complimentary color range?  Why or why not?
4. Why do some colors have one wavelength of maximum absorbance and some have two?
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