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Fluorometric Determination of Acetylsalicylic Acid in an Aspirin Tablet. 
  
Background 
 
Acetylsalicylic acid is the analgesic (pain reliever) which is found in aspirin 
tablets.  In addition to acetylsalicylic acid, some aspirin tablets contain other 
ingredients such as binders and buffering agents.  In the experiment, a portion of 
an aspirin tablet is dissolved in water and converted to salicylate ions by the 
addition of sodium hydroxide.  

  
The salicylate ion strongly fluoresces at about 400 nm after it has been excited at 
about 310 nm.  A series of standard solutions of the salicylate ion are prepared; 
the fluorescence of the standards and the samples are measured; and the working 
curve method is used to determine the concentration of salicylate ion in the 
sample solutions.  The concentration is used to calculate the percentage of 
acetylsalicylic acid in the aspirin.  
  
 Chemicals and Reagents 
 
 a. Provided 
 
1- Aspirin tablet.  
2- 100 ppm  stock solution of salicylic acid.   
3- Sodium hydroxide solution (1 M).  
 
 
Apparatus 
 
1. Spectrofluorometer. 
2. Quartz cells (standard 1 cm path length) 
 
 
Procedure: 
1. Obtain an aspirin tablet from your instructor. Weigh your tablet to nearest 
0.0001g, and record the mass in tour notebook. 
2. Place the tablet in a clean, dry mortar. Use a clean pestle to grind the tablet 
into a powder. Weigh about 0.03 g of the powder to the nearest 0.0001 g into a 
100-mL beaker, and dissolve sample in about 50 mL of hot water (80 0C). 
3. Fold a piece of filter paper and place it in a glass funnel. Place the funnel in the 
top of a 100 mL volumetric flask. Allow the solution to flow through the filter 
paper into the volumetric flask. Wash the residual particulates using distilled 
water (about 20 mL). 
4. Dilute the solution to the mark with room-temperature distilled water.  
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5. Take 1 ml of the previous solution and place it into a 100 mL volumetric flask, 
then dilute to the mark using distilled water.  
6. Prepare exactly 1 ppm solution of salicylic acid from the stock solution 
provided by your instructor.  
7. Respectively label nine, 50-mL volumetric flasks with B, U1, U2, U3, 1, 2, 3, 4, 
and 5. 
8.  Use a pipet to deliver 2 mL of 1 M sodium hydroxide solution to each of the 
nine flasks. Use pipets to add 1, 2, 3, 4, and 5 mL, respectively, of the 1 ppm 
salicylic acid stock solution to the 50-mL volumetric flasks which are labeled 1, 2, 
3, 4, and 5. 
9. Use a pipet to place 1 mL of the unknown into each of the flasks which are 
labeled U1, U2, and U3. Fill each flask to the mark with distilled water. 
 

solution Volume NaOH Volume 
unknown 

Volume 
salicylate 

Volume DW 

B 2 0 0 48 
U1 2 1 0 47 
U2 2 1 0 47 
U3 2 1 0 47 
1 2 0 1 47 
2 2 0 2 46 
3 2 0 3 45 
4 2 0 4 44 
5 2 0 5 43 

 
 

I. Determination of the Excitation and Emission Spectra 

1. Place a blank solution (solution in flask labeled B) in the scanning single 
beam or double beam UV-Vis spectrophotometer, and use the standard in 
the flask labeled 3. 

2. Obtain the absorption spectrum and locate λmax. Always select the longer 
wavelength if it is the λmax. 

3. Use this preliminary λmax as your excitation wavelength, and scan the 
emission wavelength starting from your (λmax + 20 nm) to (λmax + 200 
nm). Make a plot of the emission spectrum and determine the emission 
wavelength. 

4. Locate your λem, adjust the emission wavelength at the located λem and 
scan the excitation monochromator from (λem - 20 nm) to (λem - 200 nm). 
Make a plot of the excitation spectrum and determine the excitation 
wavelength. 

5. Now you should have your excitation and emission wavelengths ready. 
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II. Determination of Acetylsalicylic Acid in an Aspirin Tablet 
1. Adjust the excitation monochromator (at the λex from part I, about 310 nm) 
and the emission monochromator (at the λem from part I, about 400 nm).  
2. Fill a cuvette with one of the nine, 100-mL volumetric flasks. Place the cuvette 
in the spectrofluorometer. Measure and record the relative fluorescence of the 
solution. The instructor will provide the operating instructions for the 
spectroflourometer. 
3. Similarly measure and record the relative fluorescence of each of the 
remaining eight solutions.  
 
 

solution ppm salicylate Fluorescence 
B 0  

U1 U1  
U2 U2  
U3 U3  
1 0.02  
2 0.04  
3 0.06  
4 0.08  
5 0.10  

 
Calculations: 
 
1. Use the volumes of the stock standard solutions which were added to the 50-
mL volumetric flasks to calculate the concentrations in ppm of salicylate ion 
which are in flasks 1, 2, 3, 4, and 5. 
 
2. Prepare a working curve by plotting the relative fluorescence of the solutions 
which are in flasks B, 1, 2, 3, 4, and 5 (y axis) as a function of the concentration of 
salicylate ion in each flask. 
 
3. From the working curve determine the concentration of salicylate ion which is 
in flasks U1, U2, and U3. 
 
4. Follow the dilution steps to calculate three values for the mg of acetylsalicylic 
acid in the 50 mL unknown solutions (U1, U2, and U3) as follows: 
 
mg salicylate in original solution = Reading (ppm) * 500 
 
mg acetylsalicylic acid = mg salicylate ion x (180.16/138.13). 
 
5. Use the three acetylsalicylic acid concentrations and the mass of the tablet 
which was used to prepare the solution to calculate three values of the 
percentage of acetylsalicylic acid in the tablet as follows: 
  % Acetylsalicylic acid = (mg acetylsalicylic acid/ mg aspirin tablet) x 100%. 
 
6. Determine the mean, standard deviation, and percentage of acetylsalicylic acid 
in the tablet. 
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solution ppm (from 

graph) 
mg in original 

solution 
mg in tablet Percentage 

U1     
U2     
U3     

mean    
Standard 
deviation 

 RSD = 

 
 
 
Acetylsalicylic Acid Dilution Calculations: 

 
 

 

 


