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Science in Motion

Juniata College


Microscale Synthesis of Acetylsalicylic Acid

PA State Standards:
3.4.12.A
Apply concepts about the structure and properties of matter.
2.2.11.A
Develop and use computational concepts, operations and procedures with real numbers in problem-solving situations.
1.2.11.A
Read and understand the central content of informational texts and documents in all academic areas.

Introduction:

Acetylsalicylic acid is widely used as an analgesic (pain reliever) and fever depressant.  It reduces inflammation and may even prevent heart attacks.  It has a few side effects for some people, yet it is safe enough to be sold without a prescription.  Because it is easy to prepare, aspirin is one of the most inexpensive drugs available.  It is produced in vast amounts.  In fact, industry makes 43,000,000 pounds of the drug every year.  This microscale experiment will make an amount of aspirin equivalent to about ½ of that found in an aspirin tablet.
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Salicylic acid        +       Acetic Anhydride       (          Acetylsalicylic acid            +                Acetic acid

Guiding Questions:
Please answer the following questions before beginning the lab.
1. What may be some advantages to performing labs in microscale?

2. What may be some disadvantages to performing labs in microscale?

Equipment/Materials:


250-mL beaker

acetic anhydride

analytical balance

beral pipets

conc. phosphoric acid

deionized water

filter paper

hand pump
hot plate
ice

microscale kit

microscale thermometer

salicylic acid
styrofoam cup
Safety:
· Wear goggles at all times in the lab.

· The product is aspirin, but do not ingest it.  It will not be purified.
· Phosphoric acid is very dangerous, handle it with care.

· Acetic Anhydride has a very strong smell – do not put your face next to the bottle.

Procedure:
1.
In a 250 mL beaker, heat water on a hot plate. Place a microscale thermometer in the water, and monitor the temperature; it should be between 70 – 90C.

2.
Place a microscale test tube in a microscale Erlenmeyer flask – the flask acts as a stand for the test tube.

3.
Tare the test tube and flask on an analytical balance.

4.
Accurately mass 0.1350 – 0.1400g  of salicylic acid the test tube. Record the exact mass of the salicylic acid in the data table – be sure to record all digits from the balance.

5.
Add one drop of concentrated phosphoric acid to the test tube with a plastic dropper. 
6.
Add 0.3 mL of acetic anhydride with the syringe in the microscale kit.  The acetic anhydride should wash all other reagents to the bottom of the test tube.

7.  Mix the reactants thoroughly by holding the test tube at the top with one hand and flicking the bottom with the other.  
8.
Heat the mixture gently by placing the test tube in a beaker of hot (but not boiling) water.  The temperature must be between 70 C.  (Do not put the Erlenmeyer flask in the hot water.)
C and 90 
9.  After the salicylic acid has completely dissolved, remove the test tube from the hot water.  Add 0.2 mL of DI water with the syringe to decompose the excess acetic anhydride.  The solution will look wavy.  
10.
When you observe no more evidence of reaction, add 0.3 mL more DI water.  

11.   Make a cold water bath by filling a styrofoam cup halfway with ice and adding enough tap water to cover the ice.

12.
Cool the tube in the cup of ice water for several minutes until crystallization is complete.  Do not let the tube tip over and spill into the ice water.  If, after 5 minutes, crystallization has not begun, scratch the bottom inside of the test tube with the clean pointed end of the microspatula.

13.
Collect the crystals of acetylsalicylic acid in a Hirsch funnel.  Use the microspatula to scrape the crystals out of the test tube and into the funnel.  You may use the syringe to rinse the test tube with ice water.  (Aspirin does dissolve in water; using ice water will reduce the loss of product due to solubility.)

14. Place the Hirsch funnel in a side-armed Erlenmeyer flask and attach a hand pump.  Pump until no more liquid comes through the funnel.  This procedure is called vacuum filtration.

15.
Write your initials on a piece of filter paper and mass it on the same balance used for the salicylic acid at the beginning of the lab.  Record the mass in the data table.

16.  Transfer the crystals from the funnel to this piece of filter paper, and then allow to dry thoroughly in air overnight before massing. 
Data Table:


	Mass of salicylic acid used (g)
	

	Moles of salicylic acid used (mol)
	

	Mass of filter paper (g)
	

	Mass of filter paper and dry product (g)
	

	Mass of dry product (g)
	

	Moles of dry product (mol)
	

	Melting point of aspirin, experimental (°C) [opt.]
	

	Melting point of aspirin, accepted (°C) [opt.]
	

	Melting point of salicylic acid, accepted  (°C) [opt.]
	


Calculations:
1.  Using the reaction on the first page and your mass of salicylic acid, calculate the theoretical yield of acetylsalicylic acid in moles.
2.  Using the actual yield in moles from this experiment, calculate your percent yield.

Questions:

1.  What are some advantages to performing labs in microscale?

2.  What are some disadvantages to performing labs in microscale?

3.  The reaction produces another household product in addition to aspirin.  What is the identity of this product?

4.  Why was phosphoric acid used?

5.  Why is it critical that the temperature remain between 70 and 90 °C for this reaction?

6.  How would the yield be affected if the product were not completely dry?

7.  Why is the experimental yield expected to be less than the theoretical yield?

8.  If a student reports an experimental yield greater than the theoretical yield (>100% yield), how can you account for the error?
9.
(opt.)  Did your melting point match the accepted value?  Why or why not?

Microscale Synthesis of
Revised 6/03/10
 1
Acetylsalicylic Acid

Microscale Synthesis of
Revised 6/03/10
 5
Acetylsalicylic Acid

[image: image2.png]