
Aspirin Synthesis 

Aspirin is the common name for acetylsalicylic acid, often used to alleviate fever 

and inflammation. Despite its name, acetylsalicylic acid is an ester and is typically 

prepared by reaction of salicylic acid with excess acetic anhydride.  

 

 

 

 Phosphoric acid is used as a catalyst to increase the rate of the reaction. Excess 

acetic anhydride is removed through the addition of water. This also causes the 

acetylsalicylic acid to precipitate since it is insoluble in water.  

 

 
 

The acetylsalicylic acid can be isolated as a crude product by filtration. A purified 

product can be obtained by dissolving of the crude product in hot ethanol and 

recrystallizing with the addition of water. In this lab exercise, the yield of both products 

will be determined. 

The melting point range of pure acetylsalicylic acid is 138-140 C, while that of 

salicylic acid is 158-161 C. Impurities in the sample will depress the melting point 

range of your product below that of pure acetylsalicylic acid.   

 

 

 

 

 

Salicylic acid Acetic anhydride Acetylsalicylic acid Acetic acid 



Procedure 

Day 1 

1. Weigh by difference 2 g of salicylic acid into a 50 ml Erlenmeyer flask. In the fume 

hood, your instructor will deliver 5.0 mL of acetic anhydride into the Erlenmeyer flask. 

While remaining in the fume hood, add 5 drops of 85% phosphoric acid and mix the 

contents by carefully swirling the flask.  

2. Clamp the flask in a 600 mL beaker of hot tap water placed on your hotplate. If 

necessary, stir to dissolve the salicylic acid using a glass stirring rod (thermometers are 

not to be used to stir). Heat the water to 85oC and maintain between 85 and 90oC for 15 

minutes. Then turn the hot plate off but allow the flask to remain in the hot water bath for 

another 10 minutes. 

3. Slowly add 2 mL of distilled water to the flask. 

4. Let the flask cool for another 5 minutes while remaining in the water bath. Then 

remove it, add 20 mL of distilled water and continue to let the flask cool.   

5. When the flask has cooled to room temperature, place it in an ice bath in a 600 mL 

beaker. Crystals of aspirin should appear as the solution cools. If they do not, scratch the 

inside of the flask with a stirring rod. Chill 10 mL of distilled water in a beaker in an ice 

bath set up in a 250 mL beaker. 

6. Write your bench number on a watch glass using a permanent marker. Weigh the 

watch glass and the filter paper and record the combined mass.  

7. Connect a side-arm vacuum flask to the water aspirator. Place a Büchner funnel 

containing the filter paper on the flask and wet the paper with distilled water using your 

spray bottle. Turn on the aspirator. Carefully swirl the flask to suspend the aspirin, and 

quickly pour it onto the filter paper. Use a rubber policeman to transfer any remaining 

solids in the flask to the filter paper.  

8. When all liquid has passed through the funnel, rinse the sample, flask and rubber 

policeman by pouring ~5 mL of the chilled water over both. After the water has passed 

through the funnel, repeat with another 5 mL of water. Allow the funnel with collected 

aspirin to sit with the aspirator running for 5 minutes, pulling air through the filter to dry 

the crystals. 

9. Carefully remove the filter paper and aspirin from the Büchner funnel and place it on 

the pre-weighed watch glass. Dry at 80oC in the oven overnight. Your TA will remove 

your sample and store it until next week.  

 

 



 

Day 2 

 

10. Weigh the crude aspirin. Set aside a small portion for melting point determination of 

the crude material. To fill a capillary tube with sample, the open end of the capillary is 

pressed gently into the aspirin several times. The powder is then pushed to the bottom of 

the tube by repeatedly tapping the bottom of the capillary against a hard surface. A 

column of powder 2-3 mm in height is optimal.  

 

11. Weigh the remaining crude aspirin. Transfer it to a 100 mL beaker.  

 

12. Add 10 mL of 95% ethanol to the beaker containing the crude aspirin. Put the mixture 

in a water bath in a 600 mL beaker and heat until the crystals dissolve. Do not heat longer 

than necessary and do not boil the mixture. If necessary, add an additional 5 mL of 

ethanol and continue to warm to help the crystals dissolve.  

 

13. After all crystals have dissolved, remove the flask from the hot water bath and add 40 

mL of distilled water. Then use a watch glass to cover the beaker and let the solution 

continue to cool. With cooling, crystals of aspirin will re-form. When the beaker is cool 

enough to handle, clamp it in an ice bath as above for 20 minutes. 

 

14. Mark a watch glass with your bench number as above. Weigh the watch glass and 

filter paper and record the combined mass. Do the same with a 50 ml beaker. 

 

15. Set up the vacuum filtration system again and filter the purified product.  

 

16. Carefully transfer the filter paper containing the purified aspirin to the watch glass. 

Remove a small amount (~size of pencil eraser) to a 50 ml beaker. Place the watch glass 

in the regular oven at 80oC to be heated overnight. Your TA will remove your sample and 

provide you with masses of purified product. Place the beaker with small amount of 

product in the vacuum oven for 30 min.  

 

17. Remove the beaker from the vacuum oven, let it cool and weigh it. Collect a portion 

of the pure aspirin in a capillary tube as above for melting point determination.  

18. Using the melting point apparatus, measure the melting ranges of both the crude and 

purified aspirin. Set the plateau temperature to 110oC using the arrow keys. The ramp rate 

is pre-set at 1oC/min. Place a capillary tube containing your product in the side of the 

heating block. Look down the viewer and adjust the position of the tube so that the 

sample can be clearly seen. Use the start key to heat the unit to the plateau temperature. 

Caution: The heating block will be HOT. When the plateau temperature has been 

reached, the plateau light will turn on. Then hit the start key again and watch the sample 

through the viewer. Record the temperatures at which the product begins to melt and 

when melting is finished.  

 

 

 



Questions and Calculations 

 

1. Calculate the theoretical yield and percent yield of the reaction for both the crude and 

purified product. 

 

2. How might material be lost at each stage? How could losses be minimized? Why might 

the apparent yield be too large?  

3. Assuming that 0.5% contaminant results in a 1oC depression in melting point, estimate 

the purity of your crude and purified aspirin.  

 

4. What are the contaminants likely to be? Why would it be unlikely to have acetic acid 

as a contaminant in your solid aspirin?  

 

5. Acetylsalicylic acid reacts very, very slowly with water at room temperature and will 

eventually decompose to produce salicylic acid. At temperatures >100oC, this reaction 

becomes very fast. If your product isn’t completely dry when you attempt to determine 

melting point, what will happen in the capillary tube? What temperature would you 

expect for melting point in that situation? 

 

6. Why must you wait for the watch glass and aspirin to cool before weighing? Explain 

your answer. 

 

 

 


