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	Date:


	Title:
Separation of Mixtures


	Question: 

	Which type of markers are mixtures: washable markers, permanent markers, or both? 


	Background information: 

	In paper chromatography, we take a substance (usually a liquid mixture) that contains many components and separate them based on a physical property known as polarity. In simplified terms, polarity is linked to how well a compound dissolves in water. For example, the more polar something is, the better it dissolves in water.

Paper chromatography involves two phases known as the mobile phase and the stationary phase. The mobile phase is the liquid we are using that will eventually travel up the stationary phase via capillary action. The stationary phase is the chromatography paper or other solid substance that does not move during this procedure. As the mobile phase moves up the solid phase via capillary action, it will start to move some components of the mixture with it. In essence, chromatography is a battle between the solid phase and mobile phase. Compounds in the mixture that exhibit higher affinity to the solid phase more will stick around and travel more slowly up the stationary phase while the compounds that exhibit higher affinity to the mobile phase more will move up along the stationary phase faster. Since all compounds have a different affinity for the mobile phase, each component of a mixture can separate out over time as shown in the diagram below.
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We can predict the location of certain compounds in the mixture based on the polarity. The more polar something is, the more it will dissolve in water and move with it. For example, if you had a mixture of the following three substances:

Substance

Polarity

A

1.2 g/L

B

0 g/L

C

0.2 g/L

We can predict that substance A will be a point highest up on the chromatography paper since it has the greatest polarity, then substance C, and finally substance B will remain at its original start point.


Chromatography is commonly used in forensic science to identify victims and suspects since every mixture is unique. By comparing the separation pattern an unknown mixture with a known mixture, we can conclude the identity of an unknown mixture.


In this lab, we will be comparing four different brands of ink to figure out which suspect wrote the ransom letter after kidnapping Paris Hilton’s dog by using the ink sample from the letter to the different known brands of ink. Good luck!




	variables: 

	Independent variable:

Dependent variable:

Constants:



	hypothesis: 

	*Write it using if-then-because statement




	equations: 

	N/A


	materials: 

	Materials:

• Paper coffee filters

• One black permanent pen

• One red permanent pen

• Black water soluble pen/marker

• Red water soluble pen/marker

• Container full of water

• Several sheets of paper

• Small glasses or plastic containers

• Isopropyl rubbing alcohol

• Pencils (to attach to the top of the filter paper)

• 4 pieces of tape

• Scissors

• Stapler


	Procedure:

List each step and write it in the command voice.
	Observations:



	1. Cut the coffee filter paper into a square or rectangle
2. Fold the end of the paper over then staple it to form a loop. 
3. Take a pencil and draw a line ½ inch away from the bottom of the line
4. Make 4 dots on this line (make sure they are spread apart).

a. Dot 1: Black permanent pen

b. Dot 2: Black water soluble pen/marker

c. Dot 3: Red permanent pen

d. Dot 4: Red water soluble pen/marker
5. Under the dot make a label using a PENCIL:

a. Under 1st dot: BP

b. Under 2nd dot: BS 
c. Under 3rd dot: RP

d. Under 4th dot:  RS
6. Put a pencil through the loop just made. 
7. Pour a small amount of water into the large cup and then hand the paper strip in the cup. Make sure the ink dots DO NOT touch the water, ONLY the bottom of the filter paper.
8. Allow the water to soak up the strip of paper for 5-7 minutes. Watch what happens. 
9. If the ink does not spread out use rubbing alcohol.
10. Remove the strip from the water. Hang it on the side of the table to dry.
11. After the paper is dried, tape it on to your lab as a record of the different pen types.

	


	Data and calculations: 

	Colors Present in Different Ink Sources

Source of Ink
(name of pen)
Colors present in ink after separation




	Discussion and conclusion: 

	DISCUSSION:
· Did the colors occur in the same order and in the same location on all the samples? Explain.

· Did some ink samples not work? Why?

· What is the source of the unknown ink? Who wrote the ransom note? How do you know?
· Which ink is made up of the most substances? How do you know?
CONCLUSION:

· My hypothesis was       correct     incorrect   inconclusive    (circle one)

· 2 pieces of evidence (use numbers) that proved my hypothesis to be correct:

· Sources of error:

· Things to change in the experiment: (THINK: If we wanted to see better separation of the mixtures in the inks, what is one thing we could change about the experiment and how could that change produce different results?)
· Two questions about experiment:

· REAL WORLD CONNECTION: Why do you think forensic scientists find this method of separating mixtures important?




	Group work reflection: 

	Roles: (4 pts) Please put first AND last name!
1. Task Manager: __________________________________________________         
2. Spokesperson:    _________________________________________________ 

3. Data Collector:  _________________________________________________ 
4. Resource Manager   _____________________________________________ 

Checklist: (4 pts)
· Did each person play a part in the lab and on task?

· Did you follow safety rules?
· Were all parts of lab completed?
· Was group workspace cleaned up?

Answer the following questions: (10 pts)
What worked well the most during the assignment for the group?

What did not work so well during the assignment for the group? Where did you disagree as a group or saw mistakes in each other’s work?
What will you do next time to improve how your group worked together?

How much did you as an individual participate in the group? 

What can you do next time to improve your own performance in the lab group?




Group Rubric:

	
	Poor
1 point
	Developing
2 points
	Good
3 points
	Excellent
4 points

	Group Rating

(YOU RATE)
	Teacher 

Rating

	Contribution
	One or more members do not contribute.
	All members contribute, but some contribute more than others.

	All members contribute equally.
	All members contribute equally, and some even contribute more than was required.
	
	

	Cooperation
	Teacher intervention needed often to help group cooperate.

	Members work well together some of the time. Some teacher intervention needed.

	Members work well together most of the time.

	All members work well together all of the time; assist others when needed.

	
	

	On task
	Team needs frequent teacher reminders to get on task.

	Team is on task some of the time. Needs teacher reminders.

	Team is on task most of the time. Does not need any teacher reminders.

	Team is on task all of the time.
Does not need any teacher reminders.
	
	

	Communication
	Members need frequent teacher intervention to listen to each other and speak to each other appropriately.

	Members need some teacher intervention to be able to listen to each other and speak to each other appropriately.

	All members listen to each other and speak to each other in equal amounts.
	Each member listens well to other members. Each member speaks in friendly and encouraging tones.
	
	

	Total Score:      /32
	/16
	/16



· TOTAL SCORE ON GROUP RATING: ___________/32

· TOTAL SCORE ON REFLECTION: ______________/18

· TOTAL SCORE ON COMPLETING ASSIGNMENT: _________/50

· Overall Score on Lab: _____________
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