organic chemistry recrystallization
lab report

Organic chemistry recrystallization lab report is a crucial component of any
organic chemistry laboratory course. Recrystallization is a widely used
technique to purify solid compounds. The process relies on the principle that
solubility varies with temperature, allowing for the separation of impurities
from the desired product. This report outlines the objectives, methodology,
results, and discussion of a recrystallization experiment, providing a
comprehensive understanding of the process and its significance in organic
chemistry.

Objectives

The primary objectives of the recrystallization experiment are as follows:

1. To purify a solid organic compound by removing impurities.

2. To determine the melting point of the purified compound to assess its
purity.

3. To practice proper laboratory techniques and safety protocols while
performing recrystallization.

4. To analyze the effectiveness of different solvents in the
recrystallization process.

Theoretical Background

Recrystallization is based on the principle that the solubility of a compound
increases with temperature. The process typically involves the following
steps:

1. Dissolution: The impure solid is dissolved in a minimal amount of hot
solvent.

2. Filtration: If necessary, the solution is filtered to remove insoluble
impurities.

3. Crystallization: The solution is allowed to cool slowly, promoting the
formation of pure crystals.

4. Isolation: The crystals are collected through vacuum filtration or gravity
filtration.

5. Drying: The purified crystals are dried to remove any adhering solvent.

Choosing the appropriate solvent is critical for successful
recrystallization. An ideal solvent should:

- Dissolve the compound when hot but not when cold.



- Be non-toxic and inexpensive.
- Not react with the compound being purified.
- Have a boiling point that is compatible with the recrystallization setup.

Materials and Equipment

The following materials and equipment were used during the recrystallization
experiment:

- Materials:

- Impure organic compound (e.g., benzoic acid)

- Solvent (e.g., ethanol or water)

- Activated charcoal (if necessary for decolorization)

- Equipment:

- Beakers (100 mL and 250 mL)

- Hot plate

- Stirring rod

- Vacuum filtration setup (Buchner funnel, flask, filter paper)
- Thermometer

- Ice bath

- Analytical balance

- Melting point apparatus

Methodology

The experiment was conducted according to the following steps:

Step 1: Dissolution

1. Weigh approximately 1-2 grams of the impure organic compound using the
analytical balance.

2. Place the compound in a 100 mL beaker and add a small volume of hot
solvent (enough to dissolve the compound).

3. Heat the mixture on a hot plate while stirring until the solid completely
dissolves.

Step 2: Filtration

1. If the solution contains visible impurities, filter the hot solution
through a pre-warmed Buchner funnel to remove insoluble impurities.
2. Collect the filtrate in a clean beaker.



Step 3: Crystallization

1. Allow the hot solution to cool slowly to room temperature.

2. Once the solution has reached room temperature, place it in an ice bath to
promote further crystallization.

3. Observe the formation of crystals over time.

Step 4: Isolation

1. Once crystallization is complete, set up the vacuum filtration apparatus.
2. Pour the crystallized solution into the Buchner funnel to collect the
crystals.

3. Rinse the crystals with a small amount of cold solvent to remove any
adhering impurities.

Step 5: Drying

1. Allow the crystals to dry in air for a specified time.
2. Alternatively, use a drying oven set at a low temperature to expedite the
drying process.

Step 6: Melting Point Determination

1. Weigh approximately 0.1 grams of the purified compound.

2. Place the sample in a melting point capillary tube.

3. Use the melting point apparatus to determine the melting point of the
purified compound.

4. Compare the observed melting point with the literature value to evaluate
purity.

Results

The results section should include the following information:

1. Weight of impure compound: Record the initial mass before
recrystallization.

2. Weight of purified compound: Measure and record the mass of the purified
crystals obtained after recrystallization.

3. Melting point data: Include the observed melting point of the purified
compound and compare it with the literature value.

4. Yield calculation: Calculate the percent yield of the recrystallization
using the formula:



\ [

\text{Percent Yield} = \left( \frac{\text{Weight of purified
compound}}{\text{Weight of impure compound}} \right) \times 100
\1]

Discussion

In this section, analyze the results obtained from the recrystallization
process:

1. Effectiveness of purification: Discuss how well the recrystallization
process removed impurities based on the melting point range obtained. A
narrower melting point range compared to the impure compound indicates
successful purification.

2. Choice of solvent: Evaluate the effectiveness of the solvent used in the
recrystallization. Discuss any observations regarding solubility and
crystallization behavior.

3. Yield analysis: Discuss the percent yield obtained and any factors that
may have influenced it, such as loss of material during transfer or
inadequate crystallization.

4. Common errors: Identify potential sources of error in the
recrystallization process, such as improper cooling rates, solvent
evaporation, or contamination during handling.

5. Applications of recrystallization: Highlight the importance of
recrystallization in organic chemistry, emphasizing its role in the
purification of compounds for further study, pharmaceutical applications, and
chemical synthesis.

Conclusion

The recrystallization experiment successfully demonstrated the principles of
purification in organic chemistry. The process allowed for the effective
separation of impurities from the desired compound, evidenced by the improved
melting point range of the purified product. The careful selection of solvent
and adherence to proper laboratory techniques were vital to the success of
the experiment. Overall, this experiment not only reinforced fundamental
organic chemistry concepts but also provided hands-on experience in a
critical laboratory technique.



Frequently Asked Questions

What is the purpose of recrystallization in organic
chemistry?

The purpose of recrystallization is to purify solid compounds by dissolving
them in a suitable solvent and allowing them to crystallize out of solution,
thereby removing impurities.

What criteria should be considered when selecting a
solvent for recrystallization?

The solvent should dissolve the target compound well at high temperatures but
poorly at low temperatures, should not react with the compound, and should
have a boiling point that is suitable for the recrystallization process.

How do you determine the melting point of a
recrystallized compound?

The melting point can be determined by placing a small sample of the
recrystallized compound in a melting point apparatus or capillary tube and
heating it gradually until it melts, observing the temperature at which it
transitions from solid to liquid.

What is the significance of using hot filtration
during recrystallization?

Hot filtration is used to remove insoluble impurities from the hot solution
before crystallization occurs, ensuring that only the desired compound
crystallizes out of the solution.

What is meant by 'seed crystals' in the
recrystallization process?

Seed crystals are small crystals of the pure compound added to a
supersaturated solution to provide a nucleation site, promoting the growth of
larger crystals during recrystallization.

Why is it important to cool the recrystallization
solution slowly?

Cooling the solution slowly allows for the formation of larger, purer
crystals, as rapid cooling may lead to the formation of many small crystals
or even an amorphous solid, which can trap impurities.



What observations indicate successful
recrystallization?

Successful recrystallization is indicated by the formation of well-defined,
pure crystals and a sharp melting point that closely matches the known
melting point of the pure compound.

How can the purity of a recrystallized compound be
assessed?

The purity can be assessed by comparing the melting point of the
recrystallized compound to the literature value; a closer match indicates
higher purity, while a broader or lower melting point suggests the presence
of impurities.
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