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Yo Separation of organic compounds Y

The separation of organic compounds is a fundamental process in chemistry. it relies on
differences in physical and chemical properties—such as boiling point, solubility, and
polarity—to select the most effective method for separation and purification.
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Separation

Purification

Definition
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Separation of mixture components
into individual substances
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Removal of impurities from a single

substance
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Number of Components

Multiple components (Mixture)

Single substance with impurities
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Main Goal Isolation of each component Obtaining a pure substance
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Principle Differences in physical properties | Same properties used to remove
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When Used When a mixture is present After obtaining an impure substance
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Techniques Filtration, Extraction, Distillation, Recrystallization, Chromatography,
<Ll | Syblimation. Drying
Result Multiple separated substances Single pure substance
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Crystallization Used as separation Not a purification method
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Recrystallization Not used for separation Main purification technique
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Example Separating oil and water Purifying impure salt
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* Equipment's use in laboratory, IR, UV, etc*

In the organic laboratory, instruments and tools are utilized to achieve two primary

objectives:
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¢+ Synthesis and Separation of compounds.

They are divided into:

1.Basic Laboratory Tools

«» Characterization and Analysis of compounds.
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2.Analytical Instruments
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1.Basic Laboratory Equipment
A.Glassware

«» Beaker: For mixing and heating

«» Erlenmeyer Flask: For reactions while minimizing evaporation.
++ Round-bottom Flask: For distillation and uniform heating.

+» Graduated Cylinder: For measuring volumes.

Note:
Selection of Glassware: Depends on thermal resistance and chemical compatibility

Aala sl <l g A

Ol s LIl (Beaker): sala 3l (Sl o
Al Qs e clelaill (Erlenmeyer Flask): saadl )) 5o o
osilaiall aadll 5 el (Round-bottom Flask): saclall g yila 350 o
esxall Gl (Graduated Cylinder): z ol Jlaall
o Uaada

sl Jelail) 555 jall e slia e aainy; cilala L)

B. Separation Equipment

«» Separatory Funnel: For liquid-liquid extraction.
¢ Filtration Setup: (Funnel + Filter Paper) for separating solids from liquids.
«» Distillation Apparatus: For separating liquids based on their boiling points.
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C. Heating Devices:
* Hot Plate: For direct heating.
* Heating Mantle: For uniform and safe heating of organic solvents.

* Bunsen Burner: For direct heating (less commonly used with flammable solvents).
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2. Analytical Instruments
A. Infrared Spectroscopy (IR)
Principle:

It is based on the absorption of infrared radiation, which leads to the vibration of chemical
bonds.
Range: 4000 — 400 cm'*

What it detects:

+«+ Functional groups
Examples:

s O-H\ broad peak
«» C=0\sharp peak
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Application:

++ Determining the types of bonds in a compound.
«» Confirming the presence of a specific functional group.
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MMSE Supplies

B. Ultraviolet-Visible Spectroscopy (UV-Vis)

Principle:

It is based on the electronic transitions between energy levels upon the absorption of light.

Range:

200 — 800 nm
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What it detects:
+ Conjugated systems (compounds containing alternating double bonds).
Applications:

+«» Determining the concentration of compounds (Beer-Lambert Law).
+«+ Studying conjugated systems.
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C. Gas Chromatography (GC)
Principle:
Separation of compounds based on:

+« Volatility (Boiling point).
+» Interaction with the stationary phase.

Application:

% Analysis of volatile compounds.
+«»+ Determination of sample purity.
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D. High Performance Liquid Chromatography (HPLC)
Principle:
Separation of compounds in the liquid phase according to:

< Polarity.
+« Interaction with the column (Stationary phase).

Application:

<+ Analysis of non-volatile compounds.
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++ High-precision measurement of concentration.
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E. Nuclear Magnetic Resonance (NMR)

Principle:

It is based on the interaction of atomic nuclei with an applied magnetic field.
What it gives

+«» Molecular structure.
+« Number and types of hydrogen atoms (*1\text{H}-NMR).

Application:
+«+ High-precision determination of chemical structures.
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3. Safety Considerations

+« Wearing gloves and safety goggles.

+«+ Working under the fume hood when using solvents.
+«+ Avoiding inhalation of vapors.

++ Careful handling of sensitive analytical instruments.
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