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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=O), which is a reactive group involved in many chemical 

reactions. 

  

(، وهٍ C=Oِٓ أهُ اٌّشوجبد اٌعضىَخ اٌزٍ رحزىٌ عًٍ ِغّىعخ اٌىبسثىًُٔ )< رعُذ الأٌذهُذاد واٌىُزىٔبد

 .ِغّىعخ فعبٌخ رذخً فٍ اٌعذَذ ِٓ اٌزفبعلاد اٌىُُّبئُخ 

 

Aldehydes :  

 R–CHO 

Ketones :  

 R–CO–R’ 

 General Properties of Aldehydes and Ketones 

 اٌخىاص اٌعبِخ ٌلأٌذهُذاد واٌىُزىٔبد

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=O bond. 

 

  :انخىاص انفيزيبئيت1.

 .أغٍجهب سىائً عذَّخ اٌٍىْ راد سوائح ُِّضح1.

 .اٌّشوجبد اٌصغُشح ِٕهب رزوة فٍ اٌّبء ثسجت لطجُخ ِغّىعخ اٌىبسثىًُٔ 2.

 .ددسعبد غٍُبٔهب أعًٍ ِٓ اٌهُذسووشثىٔبد وألً ِٓ اٌىحىلا 3.

 C=O رّزٍه لطجُخ عبٌُخ ٔزُغخ وعىد ساثطخ 4.
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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: 

 Tollens' reagent. 

 Fehling's reagent. 

 2,4-Dinitrophenylhydrazine. 

 Hydroxylamine. 

  

 انخىاص انكيميبئيت2.

 .رذخً فٍ رفبعلاد الإضبفخ إٌُىوٍُىفٍُُخ 1.

 .الأٌذهُذاد سهٍخ الأوسذح ِمبسٔخ ثبٌىُزىٔبد. 2

 .أوضش صجبربً وألً ٔشبطًب ِٓ الأٌذهُذاد اٌىُزىٔبد 3.

 :رزفبعً ِع وىاشف خبصخ ِضً 4.

 وبشف رىٌٕض. 

 وبشف فُهٍٕغ. 

  2,4-Dinitrophenylhydrazine 

 Hydroxylamin 

 

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: 

 أهُّخ رمذَش الأٌذهُذاد واٌىُزىٔبد

 واٌىُزىٔبد فٍ:َسُزخذَ رمذَش الأٌذهُذاد 

 . ِعشفخ ٔمبوح اٌّشوجبد اٌعضىَخ.1

 . اٌزحبًٌُ اٌصٕبعُخ واٌذوائُخ.2

 . ِشالجخ عىدح إٌّزغبد اٌىُُّبئُخ.3

 . رحذَذ رشوُض اٌّشوجبد اٌعضىَخ فٍ اٌعُٕبد4

 

Estimation of Aldehydes and Ketones by Hydroxylamine Method 

‎ٓاٌهُذسووسًُ أٌُِىُزىٔبد ثطشَمخ رمذَش الأٌذهُذاد وا 

 

‎ Tools used: 

 Burette 

 Pipette  

 Conical flask 

 Volumetric flask  

 Measuring cylinder  

 Funnel  

 Beaker 

 Glass rod  

 

Chemicals Used 

 Aldehyde or ketone sample 

 Hydroxylamine hydrochloride solution 

 Sodium hydroxide solution (NaOH( 

 Phenolphthalein indicator 

 Distilled water 

 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. 

 : تحضير انعينت1انخطىة 

ب ِٓ عُٕخ  ًِ ب ِعٍى ًّ  الأٌذهُذ أو اٌىُزىْ ثىاسطخ اٌّبصخ وضعه فٍ دوسق ِخشوطٍ ٔظُف.خز حغ

Step 2: Addition of Hydroxylamine 

Add an appropriate amount of hydroxylamine hydrochloride solution to the sample. 

 : إضبفت انهيذروكسيم أميه2انخطىة 

 ساَذ إًٌ اٌعُٕخ. أضف وُّخ ِٕبسجخ ِٓ ِحٍىي هُذسووسًُ أُِٓ هُذسووٍى

Step 3: Mixing the Solution 

Shake the flask well and leave the mixture for several minutes to complete the 

reaction and form the oxime. 

 : خهط انمحهىل3انخطىة 

 < سطّ اٌذوسق عُذاً وارشن اٌّضَظ عذح دلبئك لإرّبَ اٌزفبعً ورىىَٓ الأووسُُ. 

Step 4: Addition of Indicator 

Add a few drops of phenolphthalein indicator. 

 : إضبفت انذنيم4نخطىة ا

 أضف ثضع لطشاد ِٓ دًٌُ اٌفُٕىٌفضبٌُٓ.

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. 

 : انمعبيرة5انخطىة 

عبَش اٌّحٍىي ثبسزخذاَ ِحٍىي هُذسووسُذ اٌصىدَىَ اٌمُبسٍ اٌّىعىد فٍ اٌسحبحخ حزً ظهىس ٌىْ وسدٌ َ

 صبُٔخ. 30فبرح صبثذ ٌّذح 

Step 6: Recording the Reading 

Record the volume of NaOH consumed in the titration. 

 اٌّسزهٍه فٍ اٌّعبَشح. NaOHسغً حغُ  : : تسجيم انقراءة6انخطىة  
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 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. 

اٌزمطُش اٌزغضَئٍ هى إحذي طشق فصً ورٕمُخ اٌسىائً اعزّبداً عًٍ اخزلاف دسعبد اٌغٍُبْ ثُٓ ِىىٔبد 

ًُب  اٌخٍُظ، وَسُزخذَ عٕذِب رىىْ دسعبد غٍُبْ اٌسىائً ِزمبسثخ ٔسج
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Principle of Fractional Distillation 

Fractional distillation depends on: 

 The difference in boiling points of the liquids. 

 The evaporation of the liquid with the lower boiling point first. 

 The passage of vapors through the fractionating column, where repeated 

evaporation and condensation processes occur. 

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

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

 

 :مبذأ انتقطير انتجزيئي

 َعزّذ اٌزمطُش اٌزغضَئٍ عًٍ:

  ْاٌسىائً.اخزلاف دسعبد غٍُب 

 .رجخش اٌسبئً رو دسعخ اٌغٍُبْ الألً أولًا 

 ( ِشوس الأثخشح خلاي عّىد اٌزغضئخFractionating Column حُش رحذس عٍُّبد رجخش ورىبصف )

 ِزىشسح.

 .َسبعذ اٌعّىد عًٍ اٌحصىي عًٍ فصً أفضً ٌٍّىىٔبد 

 وٍّب صاد اٌفشق ثُٓ دسعبد اٌغٍُبْ وبْ اٌفصً أسهً.

 

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: 

 Glass beads 

 Steel wool 

 Plates 
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 :عمىد انتجزئت

 َعُزجش أهُ عضء فٍ اٌغهبص، ووظُفزه:

 صَبدح وفبءح اٌفصً. 1.

 رىفُش سطح وجُش ٌٍزىبصف واٌزجخش اٌّزىشس. 2.

 رٕمُخ اٌجخبس لجً وصىٌه إًٌ اٌّىضف. 3.

 لذ َحزىٌ اٌعّىد عًٍ:

 Glass beads 

 Steel wool 

 Plates 

 

 

Components of Fractional Distillation Apparatus 

1.Distillation Flask (دورق انتقطير) 

The mixture to be separated is placed in it                                 َىضع فُه اٌخٍُظ اٌّشاد فصٍه 

 

2.Fractionating Column (عمىد انتقطير انتجزيئي) 

Helps in separating the components                                                  َسبعذ فٍ فصً اٌّىىٔبد

  

3.Thermometer(ميزان) 

To measure the temperature of the vapors                                      ٌمُبط دسعخ حشاسح الأثخشح

  

4.Condenser(انمكثف) 

To condense the vapors into a liquid ً                                                 ٌزىضُف الأثخشح إًٌ سبئ

  

5.Receiver Flask( دورق الاستقببل) 

Collects the distilled liquid.                                                                     رَغّع اٌسبئً اٌّمظ                                                                  

 

6.Heat Source(مصذر انحرارة( 

Such as a Heating Mantle or Water Bath                                        ُٓحّبَ ِبئٍ او غطبء رسخ
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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. 

 

 انتقطير انتجزيئي : آنيت انعمم

 :عٕذ رسخُٓ اٌخٍُظ

 .َزجخش اٌّشوت الألً فٍ دسعخ اٌغٍُبْ أولًا 1.

 .رصعذ الأثخشح إًٌ عّىد اٌزغضئخ.2

 .اٌزجخشرزىبصف ثعض الأثخشح صُ رعبود 3.

 .َصجح اٌجخبس أغًٕ ثبٌّشوت الأوضش رطبَشًا4.

 .َصً اٌجخبس إٌمٍ ٔسجًُب إًٌ اٌّىضف5.

 .َزحىي إًٌ سبئً وَزُ عّعه.6


