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OBJECTIVES
• To synthesize aspirin
• To determine the purity of the 

synthesized aspirin 



INTRODUCTION
Aspirin, or acetylsalicylic acid (ASA), is commonly used as a pain
reliever for minor aches and pains and to reduce fever. It is also
an anti-inflammatory drug and can be used as a blood thinner.
People with a high risk of blood clots, stroke, and heart
attack can use aspirin long-term in low doses.



EXPERIMENTAL 
PROCEDURE & RESULT 
VIDEOS



Overview

Crystalline aspirin is synthesized and then purified by the
procedure of recrystallization. The melting point and the
percent purity of the aspirin are determined, the latter by
titration with a standardized NaOH solution. In addition, we
have a chance to identify it with two spectrums obtained from
NMR spectroscopy and IR spectroscopy instruments.

 1st week: Aspirin Synthesis, Recrystallization, Drying
 2nd week: Melting point measurement, titration,

IR spectroscopy & NMR spectroscopy



PART A. Preparation of Aspirin

https://en.wikipedia.org/wiki/File:Aspirin_synthesis.svg
https://en.wikipedia.org/wiki/File:Acetylation_of_salicylic_acid,_mechanism.png


Symbolic equation

The synthesis of aspirin is classified as an esterification reaction. Salicylic
acid is treated with acetic anhydride, an acid derivative, causing a chemical
reaction that turns salicylic acid's hydroxyl group into an ester group (R-OH
→ R-OCOCH3). This process yields aspirin and acetic acid, which is
considered a byproduct of this reaction. Small amounts of sulfuric acid (and
occasionally phosphoric acid) are almost always used as a catalyst.



1. Mix the starting material and heat.

Set up a boiling water bath in a 250-mL beaker. Prepare about
100 mL of distilled water. Also set up an ice bath.

Measure about 3 g (±0.01g) of salicylic acid (Caution: This is
a skin irritant) in a dry 125-mL Erlenmeyer flask. Cover the
crystals with 6 mL of acetic anhydride is a severe eye irritant-
avoid skin and eye contact) Swirl the flask to wet the salicylic
acid crystals. Add 5 drops of conc H2SO4 (Caution: H2SO4

causes severe skin burns.) to the mixture and gently heat the
flask in a boiling water bath for 5-10 minutes.



125 mL

① Salicylic acid 3.0 g
② Acetic anhydride 6.0 mL 
(CAUTION ! Use it under the hood)

③ Sulfuric acid 5 drops

magnetic stirring bar



CAUTION! Acetic anhydride and concentrated H2SO4 can cause
Severe burns if they come in contact with skin. If you get any of 
these reagents on you, immediately wash the area with copious 

amounts of water.



2. Cool to crystalline the aspirin

Remove the flask from the hot water bath and, to the reaction
mixture, add 10 mL of deionized ice water to decompose any
excess acetic anhydride. Chill the solution in an ice bath until
crystals of aspirin no longer form, stirring occasionally to
decompose residual acetic anhydride. If an “oil” appears
instead of a solid, reheat the flask in the hot water bath until
the oil disappears and again cool.



3. Separate the solid aspirin from the solutions.

Set up a vacuum filtration apparatus and turn it on.
Seal the filter paper with a water in the Buchner funnel.
Decant the liquid from PART A.2 onto the filter paper;
minimize any transfer of the solid aspirin. Some aspirin,
however, may be inadvertently transferred to the filter;
that’s okay.



4. Filter, wash, and transfer the aspirin.

Add 15 mL of ice water to the flask, swirl, chill briefly, and
decant onto the filter. Repeat until the transfer of the crystals
to the vacuum filter is complete; maintain the vacuum to dry
the crystals as best possible. Wash the aspirin crystals on the
filter paper with 10 mL of ice water. Keep all of the filtrate until
the aspirin has been transferred to the filter.
If aspirin forms in the filtrate, transfer this filtrate and aspirin
to a beaker, chill in an ice bath, and vacuum filter as before,
using a new piece of filter paper.



Filter paper

Tips! Stick the wet filter paper very closely on the funnel  by suction before 
the filtration for good filtration and dryness of your product !!!

ON/OFF



5. Recrystallize the aspirin.

Transfer the crystals from the filter paper(s) to a 250-mL
beaker. Add repetitive small volumes of ethanol (e.g. 3-mL volumes) to the

aspirin until the crystals just dissolve (̴10 mL is required). Warm the mixture in a
60℃C water bath (Cation: No flame-use a hot water bath). Pour 5-10 mL of ̴60℃
water into the solution. If a solid forms, continue warming until the solid dissolves
but do not boil. Add more water to dissolve if necessary.

Cover the beaker with a watchglass, remove it from the heat,
and set it aside to cool slowly to room temperature. Then set
the beaker in an ice bath.





6. How much did you prepare?

Vacuum filter the crystals on filter paper, the mass of which
has been previously measured (±0.01 g). Wash the crystals
with two 10-mL volumes of ice water. Place the filter paper
and aspirin sample on a watchglass and allow them to air-dry.
The time for air-drying the sample may require that it be left in
your lab drawer until the next laboratory period.

Determine the mass of the dry filter paper and sample. Dispose
of the filtrate as directed by your TA.





7. Correct for residual solubility.

The solubility of acetylsalicylic acid is 0.25 g per 100 mL water.
Correcting for this inherent loss of product due to the wash
water in PART A.6, calculate the percent yield.



% yield =                                               × 100
Actual yield (grams)

Theoretical yield (grams)





PART B. Melting Point of the 
Aspirin Sample



• Place a small amount of crystals on a coverslip.
• Place a second coverslip on top.
• Place the compound-coverslip sandwich on the round heating block.
• Look through the lens above the heating block. 
• Set the heating control at 100.
• Observe the crystals through the lens and record the temperatures at 

which melting begins and at which the last crystal disappears.

Thermometer (̴300℃)

A round heating block

lens

Heating control diallight



PART C. Percent 
Acetylsalicylic acid in the 

Aspirin Sample



Three trials are to be completed in the analysis of the aspirin. Prepare three
clean 250-mL Erlenmeyer flasks and determine the mass of three aspirin
samples while occupying the balance. Obtain a 50-mL buret.

1. Prepare the aspirin sample for analysis. Assuming 100% purity of your
aspirin sample, calculate the mass of aspirin that requires 20 mL of 0.1
M NaOH to reach the stoichiometric point. Weighing paper, measure the
calculated mass (±0.001 g) of the aspirin you have just prepared and
transfer it to the flask. Add 10 mL of 95% ethanol, followed by about 50
mL of deionized water, and swirl to dissolve the aspirin. Add 2 drops of
phenolphthalein indicator. Repeat for trials 2 and 3.



2. Prepare the buret for titration. Prepare a clean
buret, rinse, and fill it with a standardized 0.1 M NaOH
solution. Be sure that no air bubbles are present in the
buret tip. After 10-15 seconds, read and record the
volume, and the actual molar concentration of the NaOH
solution.

3. Titrate the sample. Slowly add the NaOH solution
from the buret to the dissolved aspirin sample until the
endpoint is reached. The endpoint in the titration should
be within one-half drop of a faint pink color. The color
should persist for 30 seconds. Read and record the final
volume of NaOH in the buret.









(IR Spectroscopy)



An important tool of the organic chemist is infrared (IR)
spectroscopy. IR spectra are acquired on a special instrument,
called an IR spectrometer. IR is used to gather information
about compound's structure, assess its purity, and sometimes
to identify it. In this laboratory activity you will interpret IR
spectrums of both aspirin and salicylic acid provided by TA.

(FT-IR Spectrometer)





(1H NMR Spectroscopy )



Nuclear magnetic resonance (NMR) spectroscopy is a
technique that detects the chemical environment of atomic
nuclei by the absorption of radio-frequency electromagnetic
radiation when in the presence of a high magnetic field. NMR is
used in chemistry and related fields for high-resolution
molecular structure determination and the study of molecular
dynamics.



(NMR Spectrometer)





DISPOSAL

Discard the solution in the Waste
Organic Solvent container.



REPORT SHEET
Laboratory Manual For Principles Of 

General Chemistry, 10th edition
p.243 - 244
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