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Experiment 1

RECRYSTALLIZATION

Table 1- Physical properties of chemical substances used

Name
MW

(g/mol)
Formula
BP((C)
MP((C)
Solubility (g/100ml at 20(C)
Density (g/cm³)

Phthalic

Acid
166.13
C8H6O4
N/A
230
<0.1
2.18

Water
18.02
H20
100
0
      >=10
0.995

Table 2- Experimental results

Material
Mass (g)
Melting Point Range ((C)

Impure phthalic acid
1.034
212-216

Recrystallized phthalic acid
0.317
216-217

% yield = (Wt. of recrystallized phthalic acid / Wt. of crude phthalic acid) 

              = (0.317/1.034) X 100

              = 30.7% yield

Introduction:  Recrystallization is a lab technique used to purify certain chemical substances by a process of solution, filtration (if needed) and dissolution.  The procedure usually results in a very pure product even though much of it can potentially be lost during filtering.  The purpose of this laboratory experiment was to recrystallize a sample of Phthalic Acid as well as to familiarize the students with the essential technique of recrystallization.

Discussion:  Recrystallization is a very useful lab technique because it allows us to purify different chemical substances.  This may be done to obtain pure reagents or to purify products for testing.  The best solvent for this procedure must be able to dissolve a large amount of solute at a high temperature and a minimal amount at room temperature.  This way, insoluble impurities will be left behind when the crystal is dissolved and others will stay in the mother liquor when the crystals form because they cannot fit in the crystal lattice.  For Phthalic Acid, this solvent is water.  In our sample, when the acid was dissolved, the solution turned light blue.  To remedy this, a small amount of decolorizing carbon was added.  The carbon attracts the colored impurities and “traps” them.  Of course, when there are solid impurities or carbon had to be added, the solution must be filtered.  The reason we need to boil water in the recipient flask is that we need to keep the funnel and filter paper hot.  This minimizes the risk of recrystallization while the solution is being filtered; it is also why we use a stemless funnel.  In our case, some crystals did form and were eliminated by pouring a small amount of boiling solvent in the funnel to dissolving them.  The next step was to allow the solution to cool: it is important that the solution cool at a medium rate, too slow and impurities get trapped in large crystals, too fast and small crystals absorb impurities.  Our sample cooled at a proper rate because our crystals were medium in size and white as they should be.   The last step is suction filtration; it allows the solid crystals to be separated from the liquid.  Because some crystals clung to the side of the donor flask, they were rinsed out into the Buchner funnel using some of the Mother Liquor.  After the crystals dried, they were weighed and a melting point was taken as a test of purity.  The melting point of our sample was at a range of 216-217°C, since it is only a range of one degree, we can conclude that the sample of Phthalic acid is pure.  This MP is lower than the one listed but it is not uncommon for experimental results to differ slightly from listed results due to the combined uncertainty of the measurement equipment and that of the observer.  The impure, starting substance was also tested.  It’s range of 212-216(C tells us that it is truly impure because of a broad melting range below that of the pure substance.  We then calculated the percentage yield of the experiment.  There are a few ways to explain the rather abysmal result of a 30.7%.  First, some of the mass was taken up by impurities, so that once they were gone, some of the mass would be used up, accounting for about 5-10%.  The rest of the mass is missing due to experimental error, such as a solution that was not saturated, crystals left in the funnel or boil-over from the flasks.  If the solution  isn’t saturated, when it cools down, some solute would stay in solution thereby skewing the results.  

To conclude, the technique of recrystallization was investigated using Phthalic Acid and a 30.7% yield was obtained.

