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 Separation of organic compounds   

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. 

حؼُذ ػًهُت فصم انًشكباث انؼضىَت أعاعُت فٍ انكًُُاء، دُذ حؼخًذ ػهً اخخلاف انخىاص انفُضَائُت وانكًُُائُت )يثم 

 دسجت انغهُاٌ، انزوباَُت، وانمطبُت( لاخخُاس انطشَمت الأَغب نهفصم وانخُمُت.

Purification              Separation 

Removal of impurities from a single 
substance 

 وادذة يادة يٍ انشىائب إصانت 

Separation of mixture components 
into individual substances 

 فصم يكىَاث انخهُظ انً يىاد يُفصهت 

Definition 

 انخؼشَف

Single substance with impurities 
 َمُت غُش وادذة يادة 

Multiple components (Mixture)  
 يادة يٍ أكثش

Number of Components 

 ػذد انًكىَاث 

Obtaining a pure substance 

 َمُت يادة ػهً انذصىل

Isolation of each component 
 ػضل كم يكىٌ ػهً دذة 

Main Goal 
 انهذف الاعاعٍ

Same properties used to remove 

impurities 

 انشىائب لإصانت نكٍ انخصائض َفظ

Differences in physical properties 
(solubility, density, boiling point)  

اخخلاف انخصائض انفُضَائُت )انزوباَُت، 

 )انكثافت، دسجت انغهُاٌ

Principle 

 يبذأ

After obtaining an impure substance 

 بؼذ انذصىل ػهً يادة حذخىٌ شىائب

When a mixture is present 

 ػُذ وجىد خهُظ
When Used 

 َغخخذو ػُذيا 

Recrystallization, Chromatography, 
Drying 

Filtration, Extraction, Distillation, 
Sublimation. 

 

Techniques 

 انخمُُاث 

Single pure substance 

 يادة وادذة َمُت

Multiple separated substances 
(may still contain impurities) 

 )ػذة يىاد يُفصهت )لذ حذخىٌ شىائب

Result 
 النتيجة

Not a purification method 

 حُمُت نُظ

Used as separation 

 )بهىساث حكىٍَ )صمكف َغُخخذو

Crystallization 

 حبهىس

Main purification technique 
 نهخُمُت الأعاعُت انطشَمت

Not used for separation 

 نهفصم َغُخخذو لا

Recrystallization 

 اػادة حبهىس

Within the same substance 
 ضمن نفس المادة

Between different substances 
 بٍُ يىاد يخخهفت

Key Idea      رئيسيةفكرة  

 
Purifying impure salt 

 يهىد يهخ حُمُت

Separating oil and water  
 فصم ياء وصَج

Example  

  يثال

 

 Equipment's use in laboratory, IR, UV, etc  

 

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

objectives: 

 Synthesis and Separation of compounds. 

  Characterization and Analysis of compounds. 

They are divided into: 

1.Basic Laboratory Tools  
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2.Analytical Instruments  

 فٍ انًخخبش انؼضىٌ، حغُخخذو الأجهضة والأدواث نخذمُك هذفٍُ سئُغٍُُ

 حذضُش وفصم انًشكباث. 

 حشخُض وحذهُم انًشكباث. 

 :حُمغى إنً

 أدواث يخخبشَت أعاعُت 1.

 أجهضة حذهُهُت 2.

 

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  

.Aالأدواث الضجاجيت: 

 ٍانكأط انضجاج (Beaker): ٍُنهخهظ وانخغخ. 

 دوسق إسنًُاَش (Erlenmeyer Flask): نهخفاػلاث يغ حمهُم انخبخش. 

 دوسق دائشٌ انماػذة (Round-bottom Flask):  وانخغخٍُ انًخجاَظنهخمطُش. 

 انًخباس انًذسج (Graduated Cylinder): نمُاط انذجىو. 

‎  يلادظت: 

‎َؼخًذ ػهً يماويت انذشاسة وانخفاػم انكًُُائٍ :اخخُاس انضجاجُاث  . 

 
 

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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.B:معذاث الفصل 

 لًغ انفصم: (Separatory Funnel): عائم -نلاعخخلاص انغائم. 

 ودذة انخششُخ: (Filtration Setup)  انصهب ػٍ انغائملًغ + وسق حششُخ نفصم. 

 جهاص انخمطُش  :(Distillation Apparatus) ٌنفصم انغىائم دغب دسجت انغهُا. 

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). 

Cأجهضة الخسخين .: 

 ٍُنىح انخغخ: (Hot Plate) نهخغخٍُ انًباشش. 

 ٍانًغخٍ انكهشبائ: (Heating Mantle) نخغخٍُ يخجاَظ وآيٍ نهًزَباث انؼضىَت. 

 ٌيىلذ بُض: (Bunsen Burner) نهخغخٍُ انًباشش )ألم اعخخذاياً يغ انًزَباث انمابهت نلاشخؼال( 

 

  

   

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: 

   

What it detects: 

 Functional groups 

Examples: 

 O–H \ broad peak 

 C=O \ sharp peak  

4000 – 400 cm⁻¹ 
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Application: 

 Determining the types of bonds in a compound. 

 Confirming the presence of a specific functional group. 

 

 Aمطيافيت الأشعت ححج الحمشاء . (IR) 

 :المبذأ

 .انشوابظ انكًُُائُتَؼخًذ ػهً ايخصاص الأشؼت حذج انذًشاء يًا َؤدٌ إنً اهخضاص 

 

 : يالمذ

 يكشف: امار

 انًجايُغ انىظُفُت (Functional groups) 

 :أمثلت

/ O–H دضيت ػشَضت (broad peak). 

/C=O دضيت دادة (sharp peak)  

  :الخطبيك

 حذذَذ َىع انشوابظ فٍ انًشكب. 

 حأكُذ وجىد يجًىػت وظُفُت يؼُُت. 

 

 

 

B. Ultraviolet–Visible Spectroscopy (UV-Vis) 

Principle: 

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

Range: 

  

4000 – 400 

cm⁻¹ 

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. 

Bمطيافيت الأشعت فىق البنفسجيت والمشئيت .  (UV-Vis) 

 :المبذأ

 .َؼخًذ ػهً اَخمال الإنكخشوَاث بٍُ يغخىَاث انطالت ػُذ ايخصاص انضىء

 

 :  انًذي

 :يكشف راما

 الأَظًت انًخشافمت (Conjugated systems): انًشكباث انخٍ حذخىٌ ػهً سوابظ يضدوجت يخبادنت. 

 :الخطبيقاث

 لايبشث-حذذَذ حشكُض انًشكباث )لاَىٌ بُش( 

 دساعت الأَظًت انًخشافمت. 

 

 

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. 

Cكشوماحىغشافيا الغاص . (GC) 

 :المبذأ

 :فصم انًشكباث اػخًاداً ػهً

200 – 800 nm 
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 انخطاَش :(Volatility) ٌدسجت انغهُا. 

  يغ انطىس انثابجانخفاػم (Stationary phase). 

 :الخطبيك

 حذهُم انًشكباث انًخطاَشة. 

 حذذَذ َماوة انؼُُت. 

 

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. 

 High-precision measurement of concentration. 

Dالكشوماحىغشافيا السائلت عاليت الأداء . (HPLC) 

 :المبذأ

 :فصم انًشكباث فٍ انطىس انغائم دغب

 انمطبُت (Polarity)    

 ًىدانخفاػم يغ انؼ (Column interaction)     

 :الخطبيك

 حذهُم انًشكباث غُش انًخطاَشة. 

 لُاط انخشكُض بذلت ػانُت. 

 



Organic Chemistry                                                                     Asstist Lect. Saba Izz Al-din  

 
 

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. 

Eالشنين المغناطيسي النىوي . (NMR) 

 :المبذأ

 .َؼخًذ ػهً حفاػم َىي انزساث يغ انًجال انًغُاطُغٍ

 :كشفهما الزي ي

 حشكُب انًشكب  (Molecular structure)  

 ٍُػذد وأَىاع رساث انهُذسوج. 

 انخطبُك

 حذذَذ انخشكُب انكًُُائٍ بذلت ػانُت. 

 

 

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. 

 اعخباساث السلامت:

 .اعخخذاو انمفاصاث وَظاساث انغلايت 

 ( انؼًم حذج خضاَت انغاصاثHood.ػُذ انخؼايم يغ انًزَباث ) 

 .حجُب اعخُشاق الأبخشة 

 .انخؼايم انذزس يغ الأجهضة انخذهُهُت انذغاعت 


