Juniata College

[image: image1]
Juniata College

[image: image2]

Dilution, Dilution, Dilution, Dilution
Pennsylvania Academic Standards

Science and Technology: 

3.1:10D:  Apply scale as a way of relating concepts and ideas by some measure.

3.2.10B:  Apply process knowledge to make and interpret observations.

3.4.10C:  Describe light effects.

3.7.10B:  Apply appropriate instruments and apparatus to examine objects and processes.

Reading and Writing:

1.1.8F:  Understand the meaning of key vocabulary words, and apply them.

1.6.8AD:  Listen and contribute to discussions.

Mathematics:

2.4.8A:  Make conjectures based on logical reasoning.

2.7.8B:  Present the results of an experiment using visual representations.

Introduction

Accurate preparation of solutions is an important part of chemistry.  In this lab, different

concentrations of ferric chloride solution will be prepared using serial dilutions and the concentration determined.

A spectrometer is used to relate the color intensity to absorbance and to concentration.  The concentration of an unknown sample is determined using Beer’s Law which states that the amount of light of a specific wavelength that a solution absorbs is proportionate to the concentration of the solution.

Pre Lab Activity

· For an opener, use Glogerm, UV light, and soap to show infection spread and dilution. 

· Demonstrate a 1/10 progressive or serial dilution of a bright yellow solution using 100 mL graduated cylinders and 10mL auto pipette.  Review vocabulary.
Guiding Questions

1. A 3M stock solution of FeCl3•6H2O (yellow) is diluted to 0.3M and then 0.03M, what do you predict will happen to the color of the solution as the concentration changes?

2. If a 3M solution of FeCl3•6H2O looks yellow, does it absorb or transmit yellow light?

3. Copper sulfate solution is blue, predict what will happen to the absorbance as the concentration decreases?  

Vocabulary

Solution, solvent, solute, stock solution, volumetric flask, absorbance, transmittance, concentration, diffusion, molarity

Materials

Calculator,  5 cuvettes with known concentrations CuSO4• 5H2O, cuvette with unknown concentration, spectrometer, lint-free Kimwipes®, graph paper.

Safety

· Wear safety goggles in the lab.

Procedure

Turn on the spectrometer and allow it to warm up.

1. Look at the colors in your cuvettes and predict what the concentration and wavelength of your unknown sample might be.

2. Check the lever at the bottom of the spectrometer to make sure it is at low wavelengths below 600nm.

3. Set the wavelength of the spectrometer at 590nm.

4. Set the mode to transmittance.

5. With the sample compartment empty, set 0% using the left knob.

6. Set the mode to absorbance.

7. Wipe the blank with a Kimwipe® and place the blank in the sample compartment.

8. Set to zero absorbance using the front right knob.

9. Replace the blank with cuvette #1, wipe with a Kimwipe®, and record the absorbance.

10. Find the absorbance of each cuvette and record your results.

11. Obtain the unknown sample from the instructor, wipe with a Kimwipe® and record the absorbance.

Data

	Concentration (M)
	Absorbance (nm)

	1
	

	0.8
	

	0.6
	

	0.4
	

	0.2
	

	Unknown
	


Questions

1. What is the concentration of the unknown?  Could you find it using a graph?

2. What is the purpose of blank?

3. Why do we wipe the cuvette before inserting it into the sample compartment?

4. How could you use serial dilution in microbiology?
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