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¥ Estimation of Aldehydes and ketones *

Aldehydes and ketones are among the most important organic compounds that contain
the carbonyl group (>C=0), which is a reactive group involved in many chemical
reactions.
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Aldehydes :
R-CHO
Ketones :
R-CO-R’
General Properties of Aldehydes and Ketones
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1.Physical Properties
1. Most of them are colorless liquids with characteristic odors.

2.Small compounds of them dissolve in water due to the polarity of the carbonyl
group.

3. Their boiling points are higher than hydrocarbons and lower than alcohols.

4. They possess high polarity due to the presence of the C=0 bond.
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2.Chemical Properties

1.They undergo nucleophilic addition reactions.

2. Aldehydes are easily oxidized compared to ketones.

3,]. Ketones are more stable and less reactive than aldehydes.
4. They react with special reagents such as:

e Tollens' reagent.

e Fehling's reagent.

e 2.4-Dinitrophenylhydrazine.
e Hydroxylamine.
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Importance of Estimation

The estimation of aldehydes and ketones is used in:
1.Determining the purity of organic compounds.

2. Industrial and pharmaceutical analyses.

3. Quality control of chemical products.

4, Determining the concentration of organic compounds in samples.
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Importance of Estimation:
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Estimation of Aldehydes and Ketones by Hydroxylamine Method
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Tools used:
e Burette
e Pipette

e Conical flask
e Volumetric flask
e Measuring cylinder

e Funnel
e Beaker
e Glassrod

Chemicals Used

e Aldehyde or ketone sample

e Hydroxylamine hydrochloride solution
e Sodium hydroxide solution (NaOH)

e Phenolphthalein indicator

e Distilled water

e Ethanol (if needed)
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Procedure

Step 1: Preparation of the Sample

Take a known volume of the aldehyde or ketone sample using a pipette and place it
into a clean conical flask.
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Step 2: Addition of Hydroxylamine
Add an appropriate amount of hydroxylamine hydrochloride solution to the sample.
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Step 3: Mixing the Solution

Shake the flask well and leave the mixture for several minutes to complete the
reaction and form the oxime.
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Step 4: Addition of Indicator
Add a few drops of phenolphthalein indicator.
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Step 5: Titration

Titrate the solution using the standard sodium hydroxide solution in the burette until a
stable light pink color appears for 30 seconds.
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Step 6: Recording the Reading

Record the volume of NaOH consumed in the titration.
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K Fractional distillation

Fractional distillation is one of the methods used to separate and purify liquids based
on the difference in boiling points between the components of the mixture, and it is
used when the boiling points of the liquids are relatively close.
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Principle of Fractional Distillation
Fractional distillation depends on:

e The difference in boiling points of the liquids.
e The evaporation of the liquid with the lower boiling point first.

e The passage of vapors through the fractionating column, where repeated
evaporation and condensation processes occur.

e The column helps in achieving better separation of the components.

The greater the difference between the boiling points, the easier the separation.
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Fractionating Column

It is considered the most important part of the apparatus, and its function is to:
1. Increase separation efficiency.

2. Provide a large surface area for repeated condensation and evaporation.

3. Purify the vapor before it reaches the condenser.

The column may contain:

e (Glass beads
e Steel wool
e Plates
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Glass beads e
Steel wool e

Plates o
Components of Fractional Distillation Apparatus
1.Distillation Flask (uski! (3, 94)
The mixture to be separated is placed in it aliad o) jall Ladad) 48 auca sy
2.Fractionating Column (jadll uhiil) 3 see)
Helps in separating the components Al sSall Jaad A 2 by
3.Thermometer () )
To measure the temperature of the vapors 8RBl da Gl
4.Condenser(—isal)
To condense the vapors into a liquid dile ) 3_aY) gl
5.Receiver Flask( Juiud ) 59)
Collects the distilled liquid. el Bl aany

6.Heat Source(d,) ) juas)

Such as a Heating Mantle or Water Bath Cpdad gl ) e alea
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Thermometer

Distilling flask —»

Solution —

Receiving flask —»
- Distillate
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Mechanism of Fractional Distillation

When heating the mixture:

1. The compound with the lower boiling point evaporates first.
2. The vapors ascend into the fractionating column.

3. Some vapors condense and then re-evaporate.

4. The vapor becomes richer in the more volatile compound.
5. The relatively pure vapor reaches the condenser.

6. It turns into a liquid and is collected.
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