BEER’S LAW
Introduction:
The amount of light absorbed by a solution is dependent on the length of the path, the molar absorptivity of the substance, and the concentration of the solution.  If the same cell (container) is used and the same substance is present in the solution, then the amount of light absorbed will be related to the concentration of the solute.  This is usually called Beer’s Law.  The situation is similar to looking at a Kool-aid solution and deciding that the Kool-aid is too strong because it appears too “dark” or looking at another Kool-aid solution and deciding that the solution was too weak because it appears too “light”.   In this introduction to Beer’s law, the solution consists of drops of food coloring in water, and the concentration is expressed only in terms of the number of drops.  The total volume of solution should be constant so the portion of the solution analyzed is returned to the stock solution before the next measurement is made.

Purpose:  

The purpose of this experiment is to determine the relationship between the number of drops of food coloring (concentration) and the absorption of light by the solution using the spectrophotometer.

Equipment / Materials:

spectrophotometer





red &/or blue food coloring

beaker, 400 mL





water

stirring rod 






droppers
cuvets





          



Safety:
· Always wear safety glasses and an apron in the lab.

Procedure:

1. 
Turn on the spec by twisting the front left knob clockwise.

2.
Set the spec-20 to the proper wavelength using the large knob on top.


red


520

orange, yellow

425nm


green, blue, violet
630nm

3.
Set the mode to transmittance.  Using the front left knob, set the transmittance to 0%.

4.
Set the mode to absorbance.  Insert a cuvet of water into the sample compartment so that the white line on the cuvet lines up with the notch in the sample compartment.  Shut the lid.  Using the front right knob, set the absorbance to 0.000.

5. 
Place ~350 mL of water in a 400 mL beaker.


6.
Place 1 drop of food coloring in the water in the beaker.

7. 
Stir the solution.

8.
Place a sample from the beaker into the cuvet using a dropper.

9.
Measure and record the absorption.

10.
Return the solution from the cuvet to the beaker.

11. 
Add another drop of food coloring.

12. 
Repeat steps 5-9 until the absorption is greater than 1.8, or until you reach a plateau.

13.  
Graph data. 

Data:

	Number of Drops
	Absorbance

	1
	

	2
	

	3
	

	4
	

	5
	

	6
	

	7
	

	8
	

	9
	

	10
	

	11
	

	12
	

	13
	

	14
	

	15
	

	16
	

	17
	

	18
	

	19
	

	20
	


Questions:

1. Why was the sample from the cuvet returned to the beaker?

2. Why did adding drops represent an increase in concentration?
