[bookmark: _Toc520613212][bookmark: _Toc520657193][bookmark: _GoBack]Experiment 9: Breaking Bad? An introduction to qualitative analysis
[bookmark: _Toc520613213][bookmark: _Toc520657194][bookmark: _Toc489863939][bookmark: _Toc520613214][bookmark: _Toc520657195]Adapted from Journal of Chemical Education  2001, 78, 11, 1475
[bookmark: _Toc489863940][bookmark: _Toc520613215][bookmark: _Toc520657196]The case
Jesse Pinkman, the son of the mayor of Albuquerque, was stopped for speeding. The officer who stopped him noticed a clear zip-lock bag filled with a white substance on Jesse’s front seat. Jesse was already well known by the local police as a juvenile delinquent. The police also suspected Jesse of dealing drugs, but had never been able to catch him red-handed. The officer, suspecting the white substance in the bag was cocaine, confiscated it (which he was able to do because it was in plain sight). Jesse protested he was innocent and he had picked up the white powder from the grocery store for his mother. He claimed the original container had broken and he had put the substance in a zip-lock bag. Samples of the white powder have been brought to you for analysis.

[bookmark: _Toc489863941][bookmark: _Toc520613216][bookmark: _Toc520657197]There are numerous common household chemicals that are white and powdery. You probably have a lot of them in your own home. How exactly do chemists identify white powders that look very similar? They use a technique called qualitative analysis – the identification of materials through physical and chemical means. And now it’s your turn!

You will be working with 8 common household powders today:
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Tasks for successfully completing the experiment
· Investigate the white household powders and identify them based on their individual properties.
· Test the unknown white substance found in Jesse’s car.
· Make a pronouncement as to Jesse’s innocence or guilt.

[bookmark: _Toc489863942][bookmark: _Toc520613217][bookmark: _Toc520657198]Techniques
· Chemical and physical tests to classify substances (qualitative analysis)
· Careful organization of data 

[bookmark: _Toc520613219][bookmark: _Toc520657200]Safety
[bookmark: _Toc489863946][bookmark: _Toc520613222][bookmark: _Toc520657203]Each of the white powders used in today’s lab are common household chemicals, but you should handle them all carefully and immediately notify your instructor of any spills. Be sure to wear goggles during this entire lab.
Pre-lab work 
Page 1: Introduction 
· Title
· Today’s date
· Your name
· Objective(s) of the experiment
· Pre-lab questions:
1. Forensic chemists have state-of-the-art research labs at their disposal (and so does Maryville, actually): research and list 5 different instruments forensic chemists use to analyze unknown materials. 
2. Research and list several clues that show that a chemical reaction has occurred. 
· Taking into account the experiment’s objective, write a hypothesis as to the white powder’s identity and Jesse’s innocence or guilt.
Protocol
· Consult the protocol(s) for this lab and briefly summarize the steps in your own words. 
Page 3: Create a flowchart to record your data
· Use the protocol for this lab to create the first 1-2 steps of a flowchart detailing showing the physical and chemical properties you will investigate for each white household powder. The first test of the solids is whether or not they are soluble in water. Using a solubility chart, decide which of the household substances should be insoluble or soluble in water. Your completed flowchart will be due as part of your lab report.



Materials
· 8 common household white powders 
· NaCl
· NaHCO3
· CaSO4
· Sucrose
· CaCO3
· Na2CO3
· Cornstarch
· Na2B4O7
· Unknown powder from Jesse’s car
· 8-10 test tubes
· Test tube rack (optional)
· Plastic transfer pipets
· Tincture of iodine (several drops)
· Vinegar
· Red cabbage extract (anthocyanin)
 
Protocols
Part A: Testing Knowns
Test each of the 8 common household white powders listed above using the steps below. Keep careful track of all your observations in your lab notebook, and be sure to take plenty of pictures. Be sure to wash your test tubes with water between each test. Note that you do not need to perform every test on every powder. You may wish to tabulate your observations.
 
1. Water Solubility
To test a compound for solubility in water, place a pea-sized amount (about 1/8 teaspoon) of the compound in a test tube. Add about 5 mL of water. Cap the top of the test tube and shake it to see if the compound dissolves. There may be a little residue remaining for some of the soluble compounds (borax, for instance) but you should be able to see easily which are insoluble. Observe and record your results.
 
2. Iodine Test
Iodine reacts with one of the known powders to form a deep blue/black complex. To test for iodine reactivity, place a pea-sized amount (about 1/8 teaspoon) of the compound in a test tube. Add about 5 mL of water and two drops of tincture of iodine to each test tube, wash the iodine down the sides of the test tube with a little water, and mix with contents of test tube. Observe and record any color changes. (Note: colors ranging from yellowish to purplish is the typical color of iodine and is not a positive test.)
3. pH with Anthocyanin
The pH indicator, anthocyanin, derived from red cabbage, is an excellent universal indicator.
The typical colors for pH ranges are:
· 1-3 (red)
· 4 (pink)
· 5-6 (violet-pink)
· 7 (violet) NaCl, sucrose
· 8 (blue) NaHCO3
· 9 (blue-green)
· 10-12 (green-blue)
· >12 (yellow-green) Na2CO3
Add a few drops of the anthocyanin reagent to 5 mL water to use as a neutral blank.
Placing a white paper behind the test tubes makes the colors easier to distinguish from one another.
To test the pH of a compound, place a pea-sized amount (about 1/8 teaspoon) of the compound in a test tube. Add about 5 mL of water. Cap the top of the test tube, shake to dissolve, then add 2-3 drops of the anthocyanin. Observe and record any color changes.
Note: Although Na2B4O7 (borax), attains a pH around 9.5 in aqueous solutions, the typical blue-green color is not seen. Instead borax forms a borate ester with anthocyanin, which looks grayish.)

4. Vinegar test
Carbonates or bicarbonate evolve a gas (bubbles!) upon reaction with weak acids such as vinegar.
To test a compound for reaction with vinegar, place a pea-sized amount (about 1/8 teaspoon) of the compound in a test tube. Add about 5 mL of water. Cap the top of the test tube and shake to dissolve the compound, then add ~1 mL of vinegar. Observe and record your observations.
(Note: There may be a small amount of bubbling upon adding vinegar to CaSO4 due to a little carbonate impurity in Plaster of Paris. However, it is clearly different from the much more vigorous bubbling when vinegar is added to a carbonate such as CaCO3.)
 


5. Hot water test
The addition of hot water is used to distinguish sucrose from salt. Add 1 teaspoon of sodium chloride to 5 mL of water. Heat by running hot tap water over the test tube. Repeat with sucrose and observe any difference. Record your observations. CAUTION: Do not use taste to distinguish these.
 
Testing the unknown powder from Jesse's car
Perform as many of the above tests as necessary to identify the unknown powder from Jesse's car (it's probably not cocaine, right?).
Flowchart
Include an image of your completed flowchart from the pre-lab assignment. You will be graded on completion and accuracy.
Post-lab questions
1. Discuss the results of the tests you performed for each power. For example: Why does a solution of cornstarch turn blue when you add iodine to it? Be sure to address any and all physical and chemical changes and reactions that occurred. This question is worth 10 points – be thorough in your work.
2. What was the identity of the white powder found in Jesse’s car? Consider your original hypothesis: is Jesse innocent?
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