Experiment 8: Isolation of Caffeine from Mountain Dew©
The soft drink Mountain Dew© is a solution of several compounds in water, including carbon dioxide, food colorings, and the common stimulant caffeine.  The combination of caffeine, sugar and carbonation give the beverage its “kick”, making it a popular drink.  Our goal in this experiment will be to extract the caffeine, separating it from the remainder of the soft drink solution.  Caffeine cannot be separated from Mountain Dew© by the separation methods we have used thus far (evaporation and filtration), so a new method is introduced.  We treat the soda with methylene chloride (CH2Cl2), an organic solvent which is immiscible with water.  While caffeine is soluble in water, it is even more soluble in methylene chloride.  Agitating the mixture will encourage the caffeine to migrate to the organic solvent, leaving the other dissolved compounds in the water layer.  We then separate the organic layer from the water layer and evaporate the solvent, leaving solid crystals of caffeine behind.
1. Obtain a can of Mountain Dew© (opened or unopened).  Measure 75 mL of the soda in your large graduated cylinder.  Give the remaining soda to another student.  Also, check to make sure that your 50 mL beaker is completely dry.  If not, use paper towels to remove any water and allow it to air dry completely.  You will not need it until step 10.


2. Pour the soda from your graduated cylinder into your 250 mL Erlenmeyer flask.  Swirl and shake the flask for about 5 minutes, until foaming is significantly reduced.  Do this over a sink and try not to spill any!

3. Use the electronic balances to measure out approximately 1.5 grams of sodium carbonate (Na2CO3) onto a piece of weighing paper.  Then add it to your 250 mL Erlenmeyer flask.  Swirl the soda mixture until the sodium carbonate dissolves.


4. Pour 20 mL of methylene chloride into a graduated cylinder.  Caution: Methylene chloride is a suspected carcinogen.  Wash your skin immediately if any should splash on you.  Unlike most organic solvents, methylene chloride is not flammable.  


5. Pour the methylene chloride into your 250 mL flask.  The liquids in the flask should separate into two distinct layers, with the more dense methylene chloride on the bottom.  Swirl the flask for about 10 minutes to thoroughly mix the liquids.  Do not shake, or you may form an emulsion which is difficult to remove at a later stage. 

6. Set the flask aside and allow it to sit for about 10 minutes.  In the meantime, prepare a gravity filtration set-up as follows:


a. Place an iron ring on a ring stand.  The ring should be about 8 inches above the bottom of the stand.

b. From the cart, obtain a clay triangle.  Place the triangle on the iron ring.

c. Insert the stem of your funnel through the clay triangle.  Place a 250 mL beaker below the stem.  This beaker does not need to be dry.
d. Obtain a piece of filter paper.  Fold it into quarters, then open it into a cone (your instructor will show you how to do this) and place it into the funnel.
e. Use your wash bottle to thoroughly wet the filter paper with distilled water.  The paper should cling to the side of the funnel.  This step is essential for success! 


7. If an emulsion (a thick layer of small bubbles) has formed in the flask, carry out the following steps.  Otherwise, skip to step 8.  
 

Add about 1 gram of sodium chloride to the flask (NaCl), swirl for about 2
   

minutes, and let the flask sit for another 5 minutes.  Repeat this process a 
   

second time if necessary.  It is alright to proceed even if the emulsion has not 
 

completely broken up.

8. Carefully try to separate the two layers by pouring only the top layer into a large beaker (any beaker will do, except for your 50 mL beaker).  It is important that the bottom layer remain in the Erlenmeyer flask.  It is alright if a small amount of the top layer remains in the Erlenmeyer flask as it will be removed in the next step.

9. Gently pour the liquid remaining in the Erlenmeyer flask into the filter you setup in step 6.  Any remaining water should migrate to the filter paper and separate from the methylene chloride.  However, the methylene chloride should not pass through the wet filter paper.  You may need to carefully stir the liquid in the filter with your stirring rod to help separate any water trapped in the methylene chloride.


10. Write your initials on your dry 50 mL beaker, and weigh it on the balance.  Record the mass on your report sheet.

11. Using your dropper, transfer the methylene chloride solution remaining in the filter cone to the 50 mL beaker.  Leave behind any emulsified portions which did not separate.


12. Set the beaker on a warm hot plate in a fume hood to evaporate the methylene chloride.  The hot plate should be at a low-to-middle setting.  Keep your eye on the beaker, especially after more than half of the solvent has evaporated.  .


13. Once all the solvent has been evaporated you should immediately remove the beaker from the hot plate.  It should not be too hot for you to pick up with your fingers.  The beaker should contain a residue of caffeine powder.  Do not allow the beaker to sit too long or some of your caffeine may sublimate.


14. Allow the beaker to cool for about 3 minutes.  Then, weigh the beaker on the same balance you used in step 10.  Record the mass on the report sheet.

15. Have your instructor take a look at the crystals in your beaker and initial your report sheet.  Then, clean up your lab area.  Any left over solution (such as those collected in steps 8 and 9) are mostly water and should go down the drain.  The caffeine may also be washed down the drain.  Any left over methlyene chloride (if you took too much in step 4) should go in a waste container in the hood marked “halogenated organic waste.”


  
Report Sheet




Name:________________________

ISOLATION OF CAFFEINE FROM MOUNTAIN DEW©

Volume of your Mountain Dew© sample:

mL
Mass of dry 50 mL beaker:

g
Mass of 50 mL beaker + caffeine residue:

g
Mass of caffeine residue:

g


Divide the mass of the caffeine residue by 

1,000 to convert to milligrams of caffeine 

mg




Total volume of soda in a 12 oz. can 
in milliliters (read off of the can)

mL


Determine the number of milligrams of caffeine in one can of Mountain Dew©.  To do this, set-up the ratio below and solve for x.
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   Show your calculation



 

mg caffeine/can 








 
                 Instructor’s Initials:________
Questions

1. Pure caffeine is a white, powdery solid.  Based on this information, how pure would you say your sample is?







2. The caffeine collected in this experiment is often not white.  What is the source of the impurity that gives the impure caffeine its coloring?  











3. In step 13, you were warned not to overheat your sample on the hot plate.  What does the term sublimate mean in this instruction?














4. It is possible to purify the caffeine by sublimation.  Write down a short procedure demonstrating how this could be accomplished.  Hint: Review the procedure for subliming iodine in Experiment 4: Elements and Compounds.
Materials Required for This Experiment

Cans of Mountain Dew (1 can for every 3 students)

Methylene Chloride (about 25 mL per student) in 3 or 4 bottles, no droppers attached


4 small containers of Na2CO3   (about 2 grams/student)

4 small containers of NaCl (table salt, not Rock Salt)   (about 2 grams/student)


Clay triangles (1 per student)

Small waste container in hood labeled as “Halogenated Organic Waste” for leftover CH2Cl2



ALSO: Please place 3-4 hot plates in the hoods.  Turn them on to a low-medium setting before the class begins.
Page 8-1

_1184653533.unknown

