GCMS Analysis of Cocaine on Money1
CHEM 125 LAB

Background and Significance:
The lifetime of U.S. bill ranges from two to five years.2 Recently, the analysis U.S. currency indicated that 79% of the money in general circulation is contaminated with at least 0.1 μg, and more than half with at least 1.0 μg of cocaine. Currency analyzed from Canada and the U.K show similar statistics.  Some attribute the levels of cocaine on U.S. currency to direct contact with drugs, while others believe the contamination is due to indirect transfer, such as from contaminated bank counting machines.  A given $1 bill passes through a counting machine roughly once a week.
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In this laboratory experiment we will qualitatively determine whether currency in general circulation is contaminated with cocaine.  First we will perform an experiment to extract the cocaine and will analyze the cocaine using a technique called gas-chromatography-mass spectroscopy or GCMS.  A standard solution of pure cocaine will be used to unambiguously identify the GC peak associated with cocaine and the mass spectrum.  

Procedure:
The following procedure will be used to extract cocaine from circulating US currency:

1.  Fold a $1, $5, $10, or $20 ten to twelve times to form an accordion and insert the currency into a 25mL vial.

2. Add 5mL of 0.1M HCl (be careful with the acid and wear gloves!), close and shake the vial for five minutes.

3. Add 2mL of 0.5M NH3, (try not to breathe the ammonia solution) close the vial, and shake the vial for one minute.

4. Pass 2 mL of CH2Cl2 using a syringe through a C-18 SPE cartridge to “prep” your column.  Pass 2 mL of a HCl/NH3 soln onto the column.  Load the extract mixture of solutions through the SPE cartridge.

5. Fill the now empty syringe with 2mL of distilled water and pass the water through the C-18 SPE cartridge.

6. Fill the now empty syringe with 1.5 mL of CH2Cl2 and pass the CH2Cl2 through the SPE cartridge into a clean GCMS vial.

7. Label your vial and provide your instructor with the labeled vial for analysis.
Discussion Questions:
1. What is the purpose of adding hydrochloric acid (HCl) to the currency?

2.  What is the purpose of adding ammonia (NH3) before the extraction?

3. What is the purpose of passing water through the C-18 SPE cartridge?

4. What is the purpose of passing CH2Cl2 through the C-18 SPE cartridge?

5. What can you conclude from your GCMS data?

6. What are the limits of this particular experiment that restrict our analysis to qualitative results?

What must be done to achieve quantitative results?  Design that experiment in consultation with your instructor.
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