Serial Dilution Lab

Brief instructions: 

Day 1: using beads you will be making samples of serial dilutions

Day 1: Make 250 mL of a 0.5 M solution of CuSO4.  Note, the formula for CuSO4 is actually CuSO4(5H2O because it is a hydrate. To calculate its mass, you need to include 5 sets of water or 5(18.0) g/mol

Day 2:  Make serial dilutions of the copper sulfate.

1:10, 1:100, 1:1000, 1:10,000

Day 2 continued: Figure out the wavelength to use to be able to determine the absorbance of copper sulfate CuSO4
Day 3: Put samples of your serial dilutions in a 96 well plate.  Determine the absorbance of all of your serial dilutions.

Elaborate instructions:
Day 1: Beads

Part 1: Making dilutions with beads

As a lab group, make these samples. 

1:2 dilution

1:5 dilution

1:10, 1:100,  1:1000,  1:10,000,  1:100,000 dilutions

The 1:2 is made from scratch, its solute is not related to any other vial

The 1:5 is made from scratch, its solute is not related to any other vial

The 1:10 is made from scratch, no parts of it come from any other dilution.

The 1:100,  1:1000,  1:10,000,  1:100,000 are related to each other. The solvent comes from the stock beads, but the solute part comes from the dilution before it. Thus each vial is related to the dilution before it because a part of the original dilution is used to create the next dilution.  In other words, the 1:10 dilution will serve as a source of solute for the 1:100 dilution. Thus the 10x dilutions are being made in a series.

You should have a total of 7 vials when you are done.

Label each vial with

· Group number

· Dilution

In your lab bucket, write your lab group # and names of people in your lab group on a piece of paper in case Ms Getz has a brain oops and forgets someone who is in your group.

Day 1: Beads, part 2: Unknowns

You should also examine the “unknown” dilutions.  Identify the dilution of each “unknown”.  Choices: 1:2, 1:20, 1:5, 1:50, 1:10, 1:100, 1:1000, 1:10,000

In your lab notebook write down the letter of the “unknown” vial and what you think the dilution is. 

What do you write down for the vials you make?

Make a table in your lab notebook showing: 

(This is the “procedure” table for the serial dilution of beads part of the lab.)

	Dilution
	Color of solute
	Color of solvent
	# of scoops used for the solute part
	Where do the solute scoops come from?
	# of scoops used for the solvent part
	Total # of scoops

	No dilution
	
	
	N/A
	N/A
	N/A
	N/A

	1:2
	
	
	5 scoops
	
	
	10 scoops

	1:5
	
	
	
	
	
	10 scoops

	1:10
	
	
	
	
	
	10 scoops

	1:100
	
	
	
	The 1:10 dilution
	
	10 scoops

	1:1000
	
	
	
	
	
	10 scoops

	1:10,000
	
	
	
	
	
	10 scoops

	1:100,000
	
	
	1 scoop
	
	
	10 scoops


After you make your dilutions, put them in your lab bucket so they can be graded. Make sure you label EACH dilution with the dilution amount and your lab group number. 

Fill in ALL of the columns EXCEPT for color for the pre-lab. Have your # of scoops for solute, where they come from, and solvent figured out before class. 

Day 1: Making a 0.5 Molar solution

Using a volumetric flask, you will make 250 mL of 0.5 M CuSO4(5H2O

Stuff to know:

1. Prelab a procedure for making your molar solution using the 3 column method BEFORE coming to class.  Use the information mentioned in this “guide” sheet to help you figure out how to make a solution.

2. Write the calculation in your lab notebook. Make sure you include units. Also show how you calculated the molecular weight of copper sulfate.

3. Write down a procedure to make the solution- include in it:

a. Weighing the correct amount of g

b. Putting the solute in a volumetric flask

c. Bringing up the solution to the 250 mL mark on the volumetric flask with regular water. We won’t actually be using these solutions other than for this lab so it is ok to use regular water for this lab. 

d. Make sure all of the copper sulfate dissolves in the water

e. Put the solution in a tissue culture flask (rectangular plastic flask)

f. Label the flask with:

i. Name of solution

ii. Formula of solution

iii. Concentration of solution

iv. Made by:

v. Date made

vi. How many grams were used for a total volume of 250 mL

Put your filled flask in your bucket until the next class period. You will be using this 0.5 M CuSO4 solution to create your dilutions. If you run out of time, please finish making your solution at lunch before “day 2” of the lab.  Yes, the cap should be on the plastic flask. Yes you will have some extra solution- 250 mL may not totally fit in the bottles.  If that is the case, there will be a beaker (or other container) where you can put your extra solution.

Wash your volumetric flask before you leave so that the copper sulfate does not crystallize in it. The rinse water can go down the sink. Put your volumetric flask in your bucket to dry.

You may do the beads first or the solution first. There is no rule about what HAS to be done first.  Both parts need to be done by the end of day 1, though.

Day 2:

Part 1: Using the spectrophotometer:

Someone in your lab group will take the 0.5 M stock solution and go to the spectrophotometer to determine which wavelength to use for copper sulfate.

We have a potpourri of spectrophotometers b/c that is what was available on eBay recently. Some spectrophotometers will require you to use a test tube, others will require a cuvette. If the spot for the sample is circular, use a test tube. If the spot for the sample is square, use a cuvette.

The spectrophotometer needs to be running for 20 minutes before you use it. If it was not turned on before class, turn it on right when you come in the room. 

There are knobs on the spectrophotometer. One knob determines the wavelength. You will want to use the shortest wavelength available on your spec. Clean the sides of your test tube or cuvette with a Kimwipe.  Place the test tube or cuvette in its hole. Close the cover of the spot where the test tube or cuvette goes. Wait about 20 seconds for the machine to “read” the absorbance of the sample. Using the scale, write down the absorbance at that wavelength. It is OK if the needle does not move.  There are many wavelengths where copper sulfate does NOT absorb the energy of that wavelength. The point of doing this part of the exercise is to find THE wavelength that copper sulfate CAN absorb. 

You should take the absorbance measurement every 25 nanometers from the lowest possible wavelength to the highest possible wavelength. One spec goes from 340 to 750 nm. To make your math easy, just start at 350 nm and go by increments of 25 until you get to 750. In other words, you’d take a reading at 350 nm, 375 nm, 400 nm, 425 nm, 450 nm, 475 nm, 500 nm, and so on until you get to 750 nm.

So that each person in the lab group knows how to use a spectrophotometer, be sure to trade jobs at some point. Each person should be involved with the spectrophotometer calibration AND with doing the serial dilutions.

For example:

	Wavelength
	Absorbance
	Name of person doing the measurement

	350 nm
	(to be filled out during the lab)
	(to be filled out during the lab)

	375 nm
	
	

	Etc. (fill out BEFORE class)
	
	


Part 2: Dilutions you will make with the copper sulfate:

1:2 

1:5

1:10, 1:100,  1:1000,  1:10,000,  1:100,000

Create a procedure table similar to the one you used with the beads, except the “scoops” will be volume. You will want a final volume of each dilution to be no less than 20 mL and no more than 250 mL.  You will not have to include “color” as a feature because copper sulfate is blue and water is colorless.  That will not change. You will want to write observations about the color of the copper sulfate as you make the dilutions, but you should not include that data in the list of volumes.

You should determine the volumes BEFORE class so you are ready to work when class begins. 

This time you will have access to graduated cylinders, graduated pipettes, and 250 mL volumetric flasks.

No volume should be less than 1 mL.

No volume should be greater than 250 mL. 

For volumes that range from 1 – 10 mL, use a graduated pipette.  We have 10 mL graduated pipettes so if for some reason there is not one in your lab drawer, let Ms Getz know so she can get you one.

For volumes greater than 10 mL up to 100 mL, use a graduated cylinder.

For volumes that equal 250 mL, use a volumetric flask.

You will have vials in your bucket where you can store a sample of each dilution. Label each vial with lab tape: group number, dilution 1:?? .  Be sure to screw on the caps to the vials tightly. You will be putting a sample of each dilution in spots of a 96 well plate on day 3 so you need to make sure you have samples of each dilution ready for day 3.

Day 3:  Using the microplate reader
This part is going to be a huge challenge. Our microplate reader is used and Ms Getz has not used this particular plate reader before. We will be enjoying the learning curve together.

Your goal for this part of the lab is to read all of your samples at one time at one wavelength using the microplate reader. The wavelength you will use is the one you found by using the specs on day 2. The 96 well plate should have multiple wells filled that represent a dilution. Read at least 4 samples of each dilution. You will want to make a grid in your lab notebook where you keep track of what is in each well.  You will also want to plan how to fill the plate logically. Doing one dilution the first well and a totally unrelated dilution next to it will not help you with analyzing your data. Plan out where you will put each sample so that when you get data, it will hopefully be organized and therefore will make sense.

Example:

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	A
	1:2
	1:2
	1:2
	1:2
	
	1:5
	1:5
	1:5
	1:5
	
	
	

	B
	1:10
	1:10
	1:10
	1:10
	
	1:100
	1:100
	1:100
	1:100
	
	
	

	C
	
	
	
	
	
	
	
	
	
	
	
	

	D
	
	
	
	
	
	
	
	
	
	
	
	

	E
	
	
	
	
	
	
	
	
	
	
	
	

	F
	
	
	
	
	
	
	
	
	
	
	
	

	G
	
	
	
	
	
	
	
	
	
	
	
	

	H
	
	
	
	
	
	
	
	
	
	
	
	


And you will make a data table of numbers generated when your plate is read.  Have this data table set up in our lab notebook BEFORE having your plate read so all you have to do is write down the numbers. Do NOT waste our time waiting for you to set up your data tables. Finish filling out the squares with the dilution you want to put in them before coming to class.

One person should read off the values for the lab group while the other group members write down the values. If possible, we will have the microplate reader hooked up to a printer or computer that can capture the data. 

If you are seen using this paper to record your data instead of your lab notebook, you will be scorned and may forfeit points.  You really need to have a data table ready to be filled set up in your lab notebook BEFORE reading the values on the spectrophotometer. This is just an example with some parts filled out. You are allowed to organize the data in a different way as long as it is organized and easy to follow.

	Well
	Dilution
	Absorbance
	Empty
	Well
	Dilution 
	Absorbance
	Empty
	Well
	Dilution
	Absorbance

	A1
	1:2
	
	
	D1
	
	
	
	G1
	
	

	A2
	1:2
	
	
	
	
	
	
	
	
	

	A3
	1:2
	
	
	
	
	
	
	
	
	

	A4
	1:2
	
	
	
	
	
	
	
	
	

	A5
	
	
	
	
	
	
	
	
	
	

	A6
	1:5
	
	
	
	
	
	
	
	
	

	A7
	1:5
	
	
	
	
	
	
	
	
	

	A8
	1:5
	
	
	
	
	
	
	
	
	

	A9
	1:5
	
	
	
	
	
	
	
	
	

	A10
	
	
	
	
	
	
	
	
	
	

	A11
	
	
	
	
	
	
	
	
	
	

	A12
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	B1
	1:10
	
	
	E1
	
	
	
	H1
	
	

	B2
	1:10
	
	
	
	
	
	
	
	
	

	B3
	1:10
	
	
	
	
	
	
	
	
	

	B4
	1:10
	
	
	
	
	
	
	
	
	

	B5
	
	
	
	
	
	
	
	
	
	

	B6
	1:100
	
	
	
	
	
	
	
	
	

	B7
	1:100
	
	
	
	
	
	
	
	
	

	B8
	1:100
	
	
	
	
	
	
	
	
	

	B9
	1:100
	
	
	
	
	
	
	
	
	

	B10
	
	
	
	
	
	
	
	
	
	

	B11
	
	
	
	
	
	
	
	
	
	

	B12
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	C1
	
	
	
	F1
	
	
	
	
	
	

	C2
	
	
	
	
	
	
	
	
	
	

	C3
	
	
	
	
	
	
	
	
	
	

	C4
	
	
	
	
	
	
	
	
	
	

	C5
	
	
	
	
	
	
	
	
	
	

	C6
	
	
	
	
	
	
	
	
	
	

	C7
	
	
	
	
	
	
	
	
	
	

	C8
	
	
	
	
	
	
	
	
	
	

	C9
	
	
	
	
	
	
	
	
	
	

	C10
	
	
	
	
	
	
	
	
	
	

	C11
	
	
	
	
	
	
	
	
	
	

	C12
	
	
	
	
	
	
	
	
	
	


You should fill out the well location and dilution value BEFORE coming to class so that you are ready to take measurements once you are in class.

Good luck!  Write down everything you do, see, measure, etc. If your yellow pages are organized enough, you may use them for the formal lab report.  If your lab work is disorganized, you will be asked to rewrite the data for the formal lab report.

To be done before class:

Day 1:

· procedure table for beads filled out

· if the solute is not coming from a dilution that has already been made, call the solute “stock” solution

· calculation for 250 mL of 0.5 M CuSO4(5H2O

· 3 column procedure/equipment/outcome table for making a solution

Day 2:

· data table ready to accept absorbance values and name of person using the spectrophotometer

· wavelengths already written in the table

· procedure table for serial dilutions filled out- where you list volume of solute, where the solute is coming from, and volume of solvent

Day 3: 

· Drawing showing where you are putting samples in the 96 well plate

· Data table listing well location and dilution with space available to write in the absorbance

Serial Dilution Stamp Sheet for on-time stamps

Note: these stamps will probably be worth more than the usual on-time stamp because having this work done before the lab is incredibly important for the lab days to go smoothly.

	Date due/ date of stamp
	Item
	Place for stamp

	
	Day 1: beads procedure table


	

	
	Day 1: calculation for CuSO4(5H2O


	

	
	Day 1: procedure/equipment/outcome table for making a molar solution
	

	
	Day 2: data table ready to accept absorbance values


	

	
	Day 2: procedure table filled out with info about amount of solute, solvent, and where they come from
	

	
	Day 3: drawing showing where you will put samples in the 96 well plate


	

	
	Day 3: Data table ready to accept values for absorbance. You already wrote in the well location and dilution. 
	

	
	
	

	
	
	


Getz 2008

PAGE  
8

