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Experiment 13.  Determination of the 
Acetylsalicylic Acid Content of a Commercial 

Aspirin Tablet 
 
In this experiment you will:   
 

• Prepare standards solutions of known iron (III) salicylate concentration. 
• Determine the wavelength of maximum absorbance for the Fe-SA complex.   
• Prepare a calibration plot, using the standard solutions. 
• Use photometric analysis to determine the acetylsalicylic acid content of a commercial aspirin tablet.   

 

BACKGROUND 
 
Aspirin, the common name for acetylsalicylic acid (C9H8O4), or ASA, is one of the most commonly used drugs in 
the world.  Aspirin (ASA) is hydrolyzed to salicylic acid in the stomach.  Salicylic acid is the compound that works 
in your system as a pain reliever by suppressing the inflammation process (analgesic) and as a fever reducer 
(antipyretic). 
 

 
 
Manufacturers generally produce “regular strength” tablets containing 325 mg of ASA or “extra strength” tablets 
with 500 mg ASA.  In this laboratory experiment, you will use photometry to determine the mass of aspirin in one 
manufacturer’s tablet.  Unfortunately, you cannot simply place the tablet on the analytical balance to determine the 
mass, as a number of compounds are added to the tablet to hold the aspirin together and, in some cases, to help 
prevent irritation to the stomach.  You also cannot simply dissolve the tablet in water and put it into the 
spectrophotometer to get an absorbance reading, as ASA produces a colorless solution.   
 
Before we can use the spectrophotometers, we must turn the ASA into a highly colored solution.  We must also 
produce a solution of a concentration high enough to detect, but not so concentrated that we get absorbance readings 
too close together.  Remember, absorbance is a log scale.  To meet these requirements, we must first convert 
acetylsalicylic acid (ASA) to the salicylic acid (SA) by hydrolyzing the compound using sodium hydroxide: 
 
Step 1 
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Once hydrolyzed, the solution of salicylate ion (the anion or base form of salicylic acid) may then be reacted and 
diluted using a solution of iron(III) chloride.  The Fe3+ ions complex with the salicylate ions produced the iron (III) 
salicylate complex: 
 
Step 2 
 

 
 
In order to measure the concentration of this species in solution, the relationship (governed by A=kC) must be 
determined for the Fe-SA complex by measuring the absorbance of a number of solutions of known concentration 
first.  
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ASPIRIN EXPERIMENT  •  PRE-LAB ASSIGNMENT  
 

Reading ! Lab manual experiment #5 and #13 

Heading 
! Title of experiment and number 
! Your name and lab partner 
! Dates of the experiment 

Purpose ! Explain the purpose of the experiment. 

General Strategy 

! Summarize and explain the procedure of the experiment. 

! In the experiment, you will prepare a stock solution of ASA (in 
its SA form) by dissolving 0.450 g of pure acetylsalicylic acid in 
NaOH solution and enough water to make 250.0 mL of 
solution.  Calculate the concentration of this solution.   

Data Tables 
! On a NEW page, copy and complete the table in your prelab 

question #4.   

! Create a table that will include data collected on Part C.   
Answer to Pre-Lab 

Questions 
! Answer the Pre-Lab Questions in handout 
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PRE-LAB ASSIGNMENT   
Aspirin Experiment       Name:      
 

1. What is the purpose of adding NaOH to the solution of acetylsalicylic acid? 

 

 

 

 

 

2. Why do we add the iron (III) chloride buffer to the salicylate solution? 

 

 

 

 

 
3. What is the blank used in this experiment.  Why is that used as the blank? 

 
 
 
 
 
 
 
 
 
4.  Complete the following table:  Show all calculations.  

 
Dilution 

Volume (mL) stock 
solution 

Volume (mL) dilute 
solution 

[Fe3+•SA] (mol/L) 
dilute solution 

Blank Blank Blank 0 

#1 1.00 100.0  

#2 3.00 100.0  

#3 5.00 100.0  

#4 7.00 100.0  
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PROCEDURE 
 
Part A:  Preparation of the iron (III) chloride buffer solution.  
 
1. Mass out approximately 5.4 g of FeCl3•6H2O and 5.2 g of KCl.   

2. Place both compounds into a 1 L graduated cylinder and add 30.0 mL of 1.0 M HCl. 

3. Swirl the mixture until the salts dissolve.   

4. Add deionized water to bring the volume to 1.0 L.  

5. Transfer the solution to a plastic 1 L bottle. 

6. Test the pH of the solution with pH strips by pulling a drop from the bottle with a glass stir rod and putting the 
drop onto the pH paper).  If it is above 3, add 5 mL of HCl.  Repeat until solution is at the desired pH. 

7. Store for later use in the 1 liter plastic bottle.  

 
Part B:  Preparation of pure acetylsalicylic acid solutions to generate a calibration curve.   
 
8. Preparation of the stock ASA solution:  

a. Accurately mass 0.450 g of pure acetylsalicylic acid.   

b. Carefully transfer the powder to a 250-mL volumetric flask.  Rinse all of the 
material into the bottom of the flask with about 10 mL NaOH.  Wash any 
remaining bits with a wash bottle stream (a small amount of DI water-10-20 ml 
max). 

c. Swirl the mixture.  Place on a hotplate for a few minutes to dissolve all of the 
ASA.  Be sure that the cap is off! 

d. Fill the volumetric flask to the line using deionized water.  Mix the solution 
thoroughly by inverting the stoppered flask several times. 

9. Preparation of the ASA dilutions: 

a. Pipette 1.00 mL of the stock ASA solution into a 100-mL volumetric flask and dilute to the line using the 
iron (III) chloride solution you previously prepared.  The solution will now be highly colored.  This 
solution is #1. 

b. Thoroughly mix the solution by inverting the stoppered flask several times. 

c. Save a test tube full of the solution.  Label it “Dilution #1”.  Discard the rest of the solution in the sink and 
clean the flask. 

d. Repeat steps A-C for 3 
additional dilutions, using 3.0, 5.0, 
and 7.0 mL of the stock ASA 
solution.  Label as dilutions #2, #3, 
and #4.  
  

0.450 g ASA  
+  

10 mL NaOH 
+ 

DI water  

250-mL volumetric flask = STOCK SOLUTION  

STOCK SOLUTION  1.0 mL of stock +        
Fe3+ chloride soln. to mark 

3.0 mL of stock +        
Fe3+ chloride soln. to mark 

5.0 mL of stock +        
Fe3+ chloride soln. to mark 

7.0 mL of stock +        
Fe3+ chloride soln. to mark 

250-mL 

Summary Preparation of ASA Dilutions for Calibration Curve 

100-mL 
#1 100-mL 

#2 100-mL 
#3 

100-mL 
#4 
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10. Using the most concentrated dilution, determine the wavelength of maximum absorbance for the iron-salicylate 
complex:  

a. Set the spectrophotometer to 430 nm (after it has warmed up.) 

b. Zero the spectrophotometer using the iron (III) chloride solution as the blank. 

c. Measure the absorbance of the iron-salicylate solution. 

d. Repeat steps A-C for 20 nm intervals up to 650 nm. 

11. Dispose of this small amount of solution #4, you will use fresh solution for the abs vs. concentration plot. 

12. Plot the results and determine the wavelength of maximum absorbance for the complex.  Clearly mark the 
wavelength of maximum absorbance on the graph.  

Part C:  Preparation of a commercial aspirin tablet solution. 

13. Obtain an aspirin tablet from the supply hood.  Record the brand and the manufacturer’s claim for the mass of 
ASA in the tablet.  Take the mass of this tablet. 

14. Put the tablet directly into a 250-mL volumetric flask, without crushing. 

15. Add approximately 10 mL of 1.0 M NaOH.  Heat the solution to dissolve the aspirin.  (Note that some 
undissolved material may remain – it is adhesive added to hold the tablet together.)  Add DI water to the mark 
and thoroughly mix the solution.  Using a pipette, transfer 5.0 mL of this solution to a 100-mL volumetric flask 
and dilute to the mark using the iron (III) chloride solution. 

16. Create a calibration curve and record the absorbance for the aspirin tablet. 

a. Set the spectrophotometer to the wavelength of maximum absorbance you previously determined.   

b. Zero the spectrophotometer using the iron (III) chloride solution as the blank. 

c. Measure the absorbance of dilutions #1- #4 and the absorbance for the aspirin tablet solution. 

d. Plot the results, using EXCEL.  Determine the slope of the line by linear regression.  

 

Data Analysis:   

17. Using the equation derived from the calibration curve, determine the concentration of this solution.   

Edit the equation of the line provided by the linear regression function on Excel to reflect our experiment.  
Determine if A=kC, or A = k [Fe3+•SA] + b gives the best fit.  Note that k is the slope and has units, b is the y-
intercept and may be needed in calculating the [Fe3+•SA] of the solution prepared from the tablet.  Show all 
work for that calculation in your notebook. 

18. The concentration just determined is the molarity of the dilute solution you prepared, but you want to know the 
mass of ASA in the tablet.  To determine this value, you will need to calculate in the opposite direction from 
which you prepared the dilute solution (show all work and properly label):  

a. Using M1V1=M2V2, calculate the concentration of the initial solution you prepared by dissolving the tablet. 

b. Using dimensional analysis, determine the mass of the aspirin that must have been present in the tablet to 
create the 250.0-mL of solution of that concentration. 

19. Calculate the percent difference (just like percent error) of your value from the manufacturer’s claim.   
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LAB REPORT GUIDELINES  
 
The lab report section includes work recorded during the lab, your analysis and discussion of data and results, and 
your conclusions. The discussion and conclusion sections should be word-processed.  Other parts of the report - 
calculations, etc. may be typed. 
 

Heading 
! Title of experiment and number 
! Your name and lab partner 
! Dates of the experiment 

Data/Observations/ 
Results 

! ORIGINAL QUANTITATIVE DATA (signed data pages from 
your lab notebook) 

Calculations/Results 

! Show all of your calculations included in Data Analysis.  Include 
units. Report your final results with the correct number of 
significant figures.  Use proper format for labeling, calculations 
and for graphing in a formal report. 

Discussion/Theory/ 
Results/Error Analysis 

For the discussion section, you should write in standard prose 
(paragraph form) to answer the following questions.  Please 
answer each question DIRECTLY. Provide any additional 
information needed to clearly report your findings. 
 
! Briefly summarize the chemical pathway to get from the 

acetylsalicylic acid (pure or in the tablet) to the colored iron-
salicylate complex.  Explain in words and chemical structures. 

! Why must the tablet and the pure ASA be diluted twice?  Why 
can we not just prepare the 250 mL dilution using the iron(III) 
chloride buffer and measure its absorbance? 

! Briefly explain what information you obtained from the 
calibration plot and why we needed it.  Be specific.  How did 
you use it to find the concentration of the unknown? 

! Qualitatively discuss errors in your calibration plot (best-fit 
line).  Consider how well your points fit to the line (visually and 
considering the R2 value).  Consider errors that might have 
resulted in a poor correlation of points to the line. 

! What is your percent difference from the manufacturer’s claim 
for the aspirin content?  Explain how our method may have led 
to such a difference.  (Among other things, consider how the 
solutions were prepared and the difference between the pure 
ASA solutions and those prepared from the tablet.) 

! Discuss two ways to improve the experiment. 

Conclusions 

Your conclusions should include: 
! The brand of aspirin and the manufacturer’s claim for ASA 

content. 
! Wavelength of maximum absorbance for Fe-SA 
! Your experimental mass for ASA. 
! The percent difference. 


