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Analysis of Aspirin Tablets
Introduction

Pharmaceutical manufacturers are required by law to state on the packaging the amount of each active ingredient in their products. In this experiment a consumer survey on the amount of the active ingredient (2-ethanoyloxybenoic acid, or o-acetylsalicyclic acid) in different commercial brands of aspirin tablets is carried out, to see whether the manufactures’ claims are justified. 
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  excess NaOH                        +CH3COONa          
2-ethanoyloxybenoic acid
2-ethanoyloxybenzoic acid can be readily hydrolysed, using a known excess of sodium hydroxide, into the sodium salts of two acids, ethanoic acid and 2-hydroxybenzoic acid. The excess amount of sodium hydroxide is then estimated by back titration with standard hydrochloric acid. The equation for the hydrolysis reaction is:

CH3CO2C6H4CO2H + 2NaOH(aq)( CH3CO2Na(aq) + HOC6H4CO2Na(aq)+ H2O(l)

Phenol red (pH range 6.8-8.4) is most suitable for this titration due to the presence of the salts of the two weak acids, though phenolphthalein is also satisfactory for the present purpose.
Chemicals

1.0MNaOH, standard HCl(about 0.1M), aspirin tablets, phenol red (or phenolphthalein) indicator.

Apparatus

Titration apparatus, balance.

Procedure

Part A: Standardization of NaOH

By using pipette filler, exactly 25cm3 of approximate 1.0M NaOH solution was pipetted into a 250cm3 standard flask and was made up to the mark. 25cm3 of the solution was titrated against 0.0923Mhydrochloric acid by using phenol red (phenolphthalein) indicator.

Part B: Hydrolysis of Aspirin Tablets

1. Few aspirin tablets were weighed accurately (totally no more than 1.5g) into a 250cm3 conical flask.
2. The hydrolysis of the aspirin was initiated by adding 25cm3 of 1.0M sodium hydroxide from a pipette, and then it was diluted with approximately the same volume of deionized water. The flask was warmed gently for 10 minutes to complete the hydrolysis.

3. After cooling, the reaction mixture is transferred with washings quantitatively to a 250cm3 volumetric flask. Then, it was diluted to the mark with deionized water. The flask was shaken well.

Part C: Titration of the unused NaOH after the hydrolysis:

25.0cm3 of aliquots of the diluted reaction mixture was titrated with the standard hydrochloric acid provided using phenol red( or phenolphthalein) indicator.

Results

Results for Part A: 

	Titration Number
	　
	Trial
	1
	2

	Final reading(cm3)
	　
	27.45 
	27.30 
	27.40 

	Initial reading (cm3)
	　
	0.00 
	0.00 
	0.00 

	Actual volume (cm3)
	　
	27.45 
	27.30 
	27.40 


Results of Part B: Mass of aspirin tablets used: 1.39g ( 4 tablets)
Results of Part C:

	Titration Number
	　
	Trial
	1
	2

	Final reading(cm3)
	　
	11.30 
	10.95 
	11.00 

	Initial reading (cm3)
	　
	0.00 
	0.00 
	0.00 

	Actual volume (cm3)
	　
	11.30 
	10.95 
	11.00 


Conclusion and Discussion
1. It is to calculate molarity of approximately 1.0 M NaOH.

From part A, the average volume of HCl used = (27.30+27.40)/2

                                     = 27.35 cm3
No of mole of HCl used = molarity x volume

                    = 0.0923 x 27.35/1000

                    = 2.5244 x 10-3
                    = 2.524 x10-3 mole

As NaOH(aq) + HCl(aq) ( NaCl(aq) + H2O(l)

No of mole of HCl used = no of mole of dil. NaOH consumed

     2.524 x 10-3 =molarity of dil. NaOH x volume used

     2.524 x 10-3= molarity of dil. NaOH x 25/1000

 molarity of dil. NaOH = 0.10096M

Hence, the molarity of original NaOH = 0.10096 x 250/25

                               = 1.0096M

                               =1.010M

2. It is to calculate the mass of 2-ethanoyloxybenoc acid in each tablet:

   From part C, the average volume of HCl used = (10.95+11.00)/2

                                     = 10.98 cm3
    No of mole of HCl used = molarity x volume

                    = 0.0923 x 10.98/1000

                    = 1.0135 x 10-3
                    = 1.014 x10-3 mole

As NaOH(aq) + HCl(aq) ( NaCl(aq) + H2O(l)

no of mole of dil. NaOH consumed =No of mole of HCl used = 1.014 x 10-3mole

No.of mole of unreacted NaOH = 1.014 x 10-3 x 250/25

                          = 1.014x10-2 mole 

The original no of mole of NaOH at the start of Part B = molarity x volume.

                                            = 1.010 x 25/1000

                                            = 0.02525mole

No of mole of NaOH used to react with 2-ethanoyloxybenoc acid    

= original no of mole of NaOH – no of mole of unreacted NaOH 

= 0.02525 -1.014 x 10-2
=0.01511 mole

As 

CH3CO2C6H4CO2H + 2NaOH(aq)( CH3CO2Na(aq) + HOC6H4CO2Na(aq)+ H2O(l)

No of mole of CH3CO2C6H4CO2H   = 1/2 x no of mole of NaOH used

                               =  7.555 x10-3mole

mass of CH3CO2C6H4CO2H in 4 tablets = no of mole x relative molecular mass

=7.555x10-3 x ( 9 x 12.01 + 16.00 x 4 + 1.01 x 8)

= 7.555x10-3 x 180.17        

   = 1.36 g
mass of 2-ethanoyloxybenoc acid in each tablet = 1.36 / 4

                                       = 0.34 g

mass of each tablet = 1.39/4 (from part B)

                =0.35g 

% by mass of 2-ethanoyloxybenoc acid per each tablet

There is a slight difference between the experimental results and the manufacture’s specification.

3. In this experiment, the aspirin tablets should be boiled gently during hydrolysis. That is because: the reaction will be too slow if not boiling them. The warming can speed up the reaction. It also will make the reaction more complete resulting in more accurate result.

4. The active ingredient of aspirin is acetylsalicyclic acid which has 97 % of each tablet. The remaining should be binder. The binder is used to combine the active ingredient together. As the active ingredient is very unstable, the binder is used to stabilize them. Besides, some is coating material so as to make the tablet easier to swallow.
5. There are a couple of sources to make the results inaccurate. First, when the tablet is squashed into powder some of it stays may also stick to the walls of the beaker when poured. Secondly, NaOH is a base which can vary the results because it is    hydroscopic, not using a hydroscopic base would make the results more accurate.
Thirdly, binder is used to bind the active ingredients in tabular form which also act as a buffer to maintain the pH value of tablet.

Lastly, which is also more important, the 2-ethanoyloxybenoc acid is assumed to be fully neutralized. As probably knows the acid is weak and partially ionize, so it will definitely to be partially neutralized. It only assumed to be a complete and irreversible reaction for easier calculation. As a result, this assumption contributes the major error.
                                                  By Kong Siu Wai
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