Spectrophotometers

Spectroscopy is done sometimes on spectrophotometers. There are various types of spectroscopy. All types have to deal with the spectrum.  We will be utilizing the part of the electro-magenetic spectrum that falls in the visible light range. This range also contains what we refer to as the ________________________  of the __________________________.

There are a few learning goals of this lab which you will hopefully understand even if the spectrophotometers don’t work. 

1. Serial dilutions are ones where the solute comes from another dilution of the same substance. 

2. As one continues through the steps of a serial dilution, the solutions become less concentrated also known as more dilute.

3. Even if you can not see the color of the solution, it does not mean there are no solute molecules in it.

4. Certain molecules can absorb light energy of specific wavelengths.

5. When these molecules absorb the energy of the light wavelength, the % transmission goes down and the absorbance goes up.

6. Percent transmission and absorbance are inversely proportional to each other.  

7. Transmission is on a percentage scale.  Absorbance is on a logarithmic scale.

8. The sample size matters.  You need enough in the cuvette, test tube, or well for the machine to read the sample. 

9. Increasing the number of samples increases chances for multiple data points that support each other.

How to use a spectrophotometer:

When this document was written, we had four sort-of working spectrophotometers. 

The Spec 20 and 21 behave similarly. They are the simplest kind, yet many that are 40 years old still work. To use a Spec 20 or 21:

1. You need:

· a blank. The blank is whatever container the rest of your samples will be in but it is filled only with water. 

· your sample in another container.

· Kimwipes

· Someplace to write down your data

2. Turn the knob that controls the wavelength to the wavelength you want to use. Let’s say you want to be at 400 nm.  On the spec 20 and 21, there is a dial on top of the machine. Turn the dial until you see the wavelength number match up with the line that indicates the wavelength.

3. Open the place where the tube goes. On the spec 21, please do not remove the Styrofoam. It is there so that the tube lines up in the correct spot. 

4. Wipe the sides of the blank test tube with a Kimwipe. Kimwipes are actually somewhat expensive considering all they really are are lint-free Kleenexes. Kimwipes will never scratch the material which is why they are used. 

5. Put the clean blank test tube in the spot where the tube goes. On the Spec 20, I think you need to cover the tube so stray light does not get in. On the spec 21, it does not seem to be affected by stray light, but you may want to cover it with a small towel anyway.

6. Move the knob on the front that lets you set the data pointer at 100% Transmittance or 0 absorbance. This means that all of the light can go through.  Be careful to stop when you hit 100% T/ 0 A.  If you turn the dial too far to the right, you won’t know how far above 100% you are.  On the spec 21, it is a small disc thing that rotates.  It is in the dark brown area and not obvious to see. 

7. If the spec 20 won’t let you get to 100% T, don’t freak out. I don’t know why one of them seems to max out at 93%.  If you are someone who is good with equipment and wants to try to fix the machine, let Ms Getz know b/c she’d love to have it working.  Even though we are going for quantitative data, if you can get the qualitative idea of what is happening, that is good. 

8. Now take out the blank. Clean off the sides of the sample tube. Put the sample tube in the spec. If nothing happens, don’t worry.

9. Read the value given by the pointer.  Write it down as data.

10. Yea! You’ve finished with wavelength 400 nm. Guess what? Every time you change the wavelength, you have to re-zero the machine. 

To use the Perkin-Elmer Lambda spectrophotometer:

1. Same general rules apply, but you will use a cuvette instead of a test tube. 

2. When you place the cuvette in the Styrofoam holder, be sure the clear sides face the squares where light comes through. You want the frosted side to face you.

3. To set the wavelength, type in a number and hit Go  lambda.  Lambda is the physics symbol for wavelength. 

4. After the machine gets to the wavelength, using the blank (a cuvette filled with water), put the blank in the Styrofoam holder. Close the lid. Push the yellow button: auto zero. 

5. Remove the blank.

6. Make sure the sides of the sample’s cuvette are clean by wiping them with a Kimwipe. Put the sample in the cuvette holder. Close the lid. Read the absorbance. 

7. You are now finished with taking a reading at one wavelength.

8. Repeat the process for each wavelength- autozero with the water blank, put in the sample, read the absorbance. 

