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Exp 3C Absorption Spectrum

Objectives:  SWBAT:

1. create a graph of the absorption spectrum of yellow and red food coloring.

2. determine the effect of dilution on a sample of food coloring.

3. determine the concentration of and unknown food coloring.

Background:  

Visible light is that portion of the electromagnetic spectrum that has wavelengths in the range from approximately 380 nm to 760 nm.  If a beam of visible light is shone on a colored solution prepared by dissolving a colored solute in a colorless solvent, the colored component of the solution will typically absorb some of the wavelengths in the light beam and transmit other wavelengths.    A spectrophotometer is an instrument that can be used to determine which wavelengths in the visible region are transmitted and which are absorbed by the colored solution.  The instrument also can be used to determine the degree or extent of absorption at any wavelength.  The degree of absorption is called the absorbance of the solution at that wavelength.  A plot of absorbance versus wavelength for a solution is the absorption spectrum for the colored substance in that solution.  A wavelength, or a continuous wavelength range, where a maximum in the absorbance value occurs in the absorption spectrum, is called a peak.

In this experiment, the student will first record the absorption spectrum over a range of wavelengths in the visible region for each of two stock colored solutions, and determine the wavelengths where peaks occur in each spectrum.  The stock colored solutions will then be diluted with water, and the absorption spectrum for this dilute solution will be recorded.  This will enable the student to examine the effect of dilution on the absorption spectrum.  Finally, the student will prepare an aqueous solution containing the colored substances from both of the stock colored solutions.  The absorption spectrum for this solution will be recorded and used to determine the ratio of the volumes of the two stock solutions that were used to prepare the aqueous solution of intermediate color.

Reagents and Equipment Needed

Aqueous solution of red food coloring

Aquaeous solution of yellow food coloring

10-mL graduated cylinder

2 50mL beakers

2 cuvettes

Spectrophotometer

Procedure:

1. Determining the absorption spectrum of the red food coloring.
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