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Experiment 2D:  A Murder In Opulence 

Objective:
The students are to discover who the murderer is by use of chromatography.

Materials:
50 mL of Methanol, 4 pens. a pencil, the murder letter, a 500 mL Erlenmeyer flask, and a watch glass.

The Story:

You are a detective.  Late last night you were called in to Higher Manor because of a death of the owner, Mr. Isaac M. Wealthy.  In addition to owning the Manor, Mr. Wealthy also owns much of the adjoining town and the mine that gave the town its name, Opulence.  Upon arriving at the Lodge you knock and a young man answers the door.  After introducing himself as Will, the son of the deceased, he leads you through the only apparent door to the study and you find the body of the deceased on the floor next to his desk.  Beside the deceased is a spilt cup of tea and a saucer.  You pick up the cup and saucer and place it in a baggie for later examination.  On the desk next to the deceased is a note telling why Mr. Wealthy was killed and signed in black ink as I. C. Hate.  Next to the note are four black ink pens that you place in a baggie for later.  You then decide to talk to the people in the house at the time.

As you talk to the son of the deceased you make several discoveries:

1.
There were four people at home that night.  Mr. Wealthy, his son William B., his wife Ursela R., and the butler Adam Cheeter.

2.
At 8 P.M. the foreman of the mine, Mr. Doug I. Greene, came to the house and had a loud argument with Mr. I. Wealthy during his normal teatime.  At 8:15 P.M. the foreman stormed out of the house and slammed the door.

3.
At 9 P.M. the son went in to say good night to his father and discovered him dead.

Upon talking to the wife you find out:

1.
She was with the butler moving furniture in the master bedroom the entire evening.

2.
She heard the door slam at about 8:20 P.M. and wondered what was happening but didn’t think any more about it.

3.
She did not know anyone who would want to kill her husband.

Upon talking to the butler you detect:

1.
He was with the wife all evening except for when he went to get the dolly to move the furniture.  While downstairs he gave Mr. I. Wealthy his evening cup of tea at 8:15.  Mr. Greene was arguing with Mr. Wealthy.

2.
He did not notice the door slamming when Mr. Greene left.

After collecting all of the evidence you then leave and stop by the mine to talk with Mr. Greene.  Mr. Greene said:

1.
He was arguing with Mr. Wealthy over deep safety concerns at the mine.

2.
When he left he didn’t know what time it was but he noticed Mrs. Wealthy coming down the staircase as he went out the front door.

After interviewing Mr. Greene you go to the police lab and find:

1.
The pens had fingerprints on them.  The lab found Mr. Greene’s (Pen A), Mrs. Wealthy’s (Pen B), Mr. Cheeter’s (Pen C), and Mr. W. Wealthy (Pen D).

2.
The autopsy showed that Mr. Wealthy’s blood and tea cup both contained cyanide and stated poisoning was the reason for death.

3.
Other detectives in canvassing the surrounding area have confirmed that the only ones who could have been at the Manor that evening were the four prime suspects, Mr. Greene, Mrs. Wealthy, Mr. Cheeter, and Mr. W. Wealthy.
Pre Lab Activities: (Done Individually)

1.
Who is your prime suspect?  What are his/her motives to kill the deceased?

2.
How can the four pens help you identify the murderer?
Prelab:

1. Review Paper Chromatography

2. Safety Review.

Lab Setup:

· 2 Beakers/Group

· Stirring Rods

· Sample Paper Chromatography Strips:

· Murder Pen Chromatography Strips:

· Murder Pens

Procedure: (done in groups of 4 or less)
1 Obtain two 12 cm strips of chromatography paper and a ruler.  Get the murder letter and laboratory sample of the murder ink from the instructor.

2 Using a pencil, mark the reference line across each strip of paper, about 1 cm from the bottom.

3 Obtain the murder pens and mark with A & B on one strip, and with C & D on the other strip.  Make sure the pen marks are dark.  Label the marks with pencil at the top of the sheet of paper.

4 Let those dots dry before going past procedure # 4A.

A Obtain a 400 ml beaker, alcohol, and a stirring rod.

B Add some alcohol to the bottom of the beaker, just enough to cover the bottom of the beaker. Place a stirring rod over the top of the beaker.

C Place the chromatography paper inside the beaker until the bottom touches the alcohol.  Do not let the dots touch the alcohol or the paper touch the sides of the beaker  (Be Careful!!)  Wrap the extra chromatography paper over the stirring rod to hold the paper there.

5 Watch the solvent front (alcohol).  When it is getting close to the top (or after 10 minutes) pull the paper out of the alcohol.  With a pencil, mark the solvent (alcohol) front and the solute (ink dots) front with a line (if the ink is a dot circle it and then place the line through the middle of the circle).

6 Record the color of the solute front and record in column B.  Measure the distance (in cm) from the beginning line to the solvent front (Df).  Record this in the data table in column D.

7 Measure the distance from the beginning line to the solute front (this is Ds) and record this in the data table in row C.  Label the first dot DS1, the second dot DS2, etc.  Calculate the Rf by using the following formula:

Post Lab Activities: (Individually)

1.
Use an ACE Response outlining who killed Mr. Wealthy.  Write a letter to the prosecuting attorney detailing which suspect you want him to prosecute for murder, and why you believe it was that particular suspect.  Focus your answer on the evidence related to the pens and the data that you collected.  Assume that there are no conspirators.  Most of the lab points are in the conclusion.

2.
Attach the murder weapon and your data table to the letter to the prosecuting attorney.

3.
Attach your paper chromatography strips to the data table.  Label each pen mark and each solvent.

Murder In Opulence

Data Table:

	A. Pen
	B.  Dot Color
	C.  DS (cm)
	C.  DF (cm)
	D.  RF

	1.  Pen A
	i.
	
	
	

	
	ii.
	
	
	

	
	iii.
	
	
	

	
	iv.
	
	
	

	2.  Pen B
	i.
	
	
	

	
	ii.
	
	
	

	
	iii.
	
	
	

	
	iv.
	
	
	

	3.  Pen C
	i.
	
	
	

	
	ii.
	
	
	

	
	iii.
	
	
	

	
	iv.
	
	
	

	4.  Pen D
	i.
	
	
	

	
	ii.
	
	
	

	
	iii.
	
	
	

	
	iv.
	
	
	

	5.  Murder Pen
	i.
	
	
	

	
	ii.
	
	
	

	
	iii.
	
	
	

	
	iv.
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