Lab 2  Analytical Chemistry: Forensics
Background:
Chemical knowledge is often used to help solve real-world crimes. In this lab, we 

will use various analytical chemistry techniques to identify an unknown assassin.
Materials:
Separation apparatus



Mass spectroscope


Flame tests


Three unknown food samples: D, E, F


Three unknown blood samples: A, B, C


Three unknown trace metals: G, H, I
Procedure:
1) There will be three stations in this lab
i) Separation Suite

ii) Mass Spectrometry

iii) Flame Test
     Each station will come with its own procedure and set of questions. Be sure to

     read and, if possible, answer all questions at a station before moving to the

     next one.
2) In order to identify the killer, each group will need to visit each of the three stations. Ms. Wan and I will organize groups and the station schedules.

3) The list of suspects and the evidence found on each of them will be posted in class.
4) After visiting and answering the questions at each station, identify the killer.



5) Good luck saving BNDS!
Crime-Scene Evidence:

1) A box of dumplings was found near the victim. The dumplings were seasoned with a mixture of 50% sand and 50% salt.
2) Further analysis showed that the salt was not NaCl but a toxic copper metal salt.
3) The sand was also laced with a deadly, strongly ionic substance.

Suspects:

All suspects were found with one of three different sand-salt mixtures (D, E, F), one of three different salts (A, B, C), and one of three different types of sand (G, H, I).
Pre-Lab
1. Read the procedure for each station.
2. What separation techniques will you use to separate the sand from the salt? List each technique you will use and draw a small cartoon showing each separation technique. Be sure to label which substances are in the beaker, filter paper, etc. at each step.
3. Can we separate two neutral compounds using a mass spec? Will two ions take the same path through a mass spec? What determines the path of an ion through a mass spec?
4. Why do different metals emit different color flames? As an example, explain why an electron falling from 4p to 3d in copper would emit a different color light than an electron falling from 4p to 4s in calcium.
!!!All Work MUST Be Done On Another Sheet of Paper!!!
Lab Report:
1. Answer all questions for each station.
2. Write a clear paragraph summarizing the results of your experiment and identifying the killer.
!!!All Work MUST Be Done On Another Sheet of Paper!!!
Flame Test
Materials:
Metal salts
Alcohol Burner
Methanol
Cotton Swabs



Matches

Procedure:
Perform a flame test on each of the metal salts. Record your observations.
.

Observations:
Copy the following table onto your own piece of paper:

	Sample
	Color
	Possible Metal Ions

	G
	
	

	H
	
	

	I
	
	


Questions:

1. Which sample emits light with the highest energy?
2. Which sample is the one used to poison the salt?
Separation Apparatus
Materials:
Beaker

Erlenmeyer Flask
Filter Paper



Water

Sand-Salt Mixtures
Evaporation Basin

Procedure:
1) Weigh empty beaker.

2) Pour 5g salt-sand mixture in beaker. Weigh sand-salt solution in beaker.


3) Weigh filter paper.

4) Extract salt from sand-salt mixture by adding water in beaker and stirring. Only add enough water to dissolve mixture, since you will need to evaporate extra water later.
5) Carefully decant salt water solution through filter paper into an Erlenmeyer flask doing your best not to pour any sand out of the original beaker.


6) Rinse left-over sand with water, and repeat step 2.



7) Rinse left-over sand with water, and this time pour sand with water into filter



     paper.


8) Slowly pour water over the sand in the filter paper to extract as much salt as



     as possible.



9) Remove filter paper and sand from flask. Place filter paper with sand in 

ceramic crucible on ring stand. Dry sand by heating with alcohol burner. Weigh sand and filter paper.



10) Move salt water solution in beaker onto metal mesh on ring stand.

Evaporate water by heating with alcohol burner.


11) After water has evaporated, weigh beaker and salt.

Data:

Mass of beaker:

Mass of beaker + sand + salt:

Mass of filter paper:

Mass of filter paper + sand:

Mass of beaker + salt:

Results:

Mass of sand + salt (initially):

Mass of sand (in filter paper):

Mass of salt:

Mass of sand (beaker/sand/salt – beaker/salt):

Mass of sand + salt (finally):

Percentage by mass of sand in salt:

Questions:

1. Why can you separate sand from salt using water?
2. Which boils at a higher temperature, water or salt? How do you know?

3. What is the biggest source of error in determining the exact mass of salt and sand originally present?

4. Which mixture is most similar to that used to poison the victim?

Mass Spectrometer
Materials:
Petri Dish
Magnet
Electrodes
Power Supply        Blood Samples
Procedure:
1) Read all directions for this station before starting any of them.
2) Wait for Mr. Shank or Ms. Wan to check your setup before you begin.
3) The three blood samples found on the suspects and the blood sample of the

     victim are labeled at your station. Do not change the labels.
4) Pour one of the blood samples in a clean Petri dish, about half-way to the top.
4) Add 2 – 3 drops of indicator to the blood sample in the Petri dish.
5) Connect one end of each wire to opposite terminals on your power supply.
     Do not turn on your power supply!!!!!
6) Clip the other end of one wire on one side of your Petri dish such that the 

     metal clip is inside the solution.

7) Clip the other metal wire to the opposite side of your Petri dish such that its

     metal clip is also inside the solution.
8) Place a piece of filter paper on top of one end of a bar magnet, and balance

     your Petri dish as pictured below.
8) Record your observations in the table below.
9) Repeat for each of your blood samples.
10 Repeat for sample B WITHOUT using the magnet.




Mass Spectrometer Assembly







Data:

	Solution
	Bubbles (Y or N)?
	Pink (Y or N)?
	Speed (Fast or Slow)?

	D
	
	
	

	E
	
	
	

	F
	
	
	


Questions:

1. Which solutions above contained ions? How do you know?
2. Which solution was the most strongly ionic (i.e. pink and fast)?
3. What happened when you removed the magnet?

4. Which solution is most likely that used to poison the sand?
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