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Introduction 

Qualitative Organic Analysis is an essential part for the systematic identification of an unknown organic 
compound. It includes 

1) Preliminary test 

2) Detection of elements 

3) Functional group detection 

4) Determination of physical constant 

In preliminary tests  Includes Physical characteristics, solubility tests, Ignition Test and reaction with 
KMnO4, Br2, Neutral FeCl3 are carried out on the basis of the preliminary tests we can conclude 
whether the organic compound is saturated or unsaturated. 

In elemental analysis  Identification of the organic compound containing the elements nitrogen, 
sulphur, halogens, Oxygen such as chlorine, bromine or iodine 

In Functional group analysis  On the basis of the elements found, groups are classified to carry out 
tests for detection of functional group. In this detection we come to know the given organic compound 
from the determination of the physical constant( boiling point/ melting point) we can confirm the given 
compound. On the basis of elements present in the functional group there are three types of functional 
groups. 

Group 1: Compounds which contains C,H,O 

a) Acid: Carboxylic Acid 
b) Phenols: Napthol, Cresol 
c) Neutrals: Alcohols, Aldehydes, Ketones, Esters, Ethers, Carbohydrates, Acid Anhydrides, 

Quinones, Hydrocarbons. 

Group 2: Compounds which contains C,H,O and N  

a) Acid: Amino, Nitro Acid 
b) Phenols: Nitro Phenols 
c) Base: Amines. 
d) Neutrals: Amides, Imides, Nitriles, Anilides, Nitrohydrocarbons 

Group 3: Compounds which contains C,H,O,N and S 

a) Acid: Sulphonic Acid 
b) Neutral: Thiourea, Sulphonamids, Thiols 

 



Introduction to Qualitative Analysis  
 

 Page 2 
 

Group 4: Compounds which contains C,H,O, and Halogens 

a) Acid: Halo Acid 
b) Neutral: Halo Hydrocarbons, Halo-aldehydes, Haloketones 

In physical constant analysis: Melting point is determined as confirmatory test for that particular 
compound.  

1. Preliminary Examination : 

a) Physical characteristics 

Knowledge of the physical state of organic compound is often a key factor (eg. Many common esters re 
liquid) n aid to choice or purification method is given by the state of the compound, wherein liquids are 
usually purified by distillation and solids are purified by recrystallization 

1) State: Note whether the unknown substance is liquid or solid. If solid then whether it is crystalline or 
amorphous. 

2) Colour: Many liquids and solids are definitely colored because of the presence of chromophoric 
groups in the molecule. Many nitro compounds, quinine, azo compounds, stable carbocations, 
carbanion and compounds with extended conjugated system are coloured. The colour of some 
compounds is due to impurities, frequently these are product by slow oxidation of the compounds by 
oxygen in the air. Aniline, for example, on prolonged storage is usually reddish brown but freshly 
distiiled sample is nearly colourless. 

Color of compound   

Test  Observation  Inference  

Colour of 
compound  

In case of Colorless 
Solid  

Carbohydrate, Simple Phenol, aliphatic higher carboxylic acids, 
acids-salts, amides, polyhydric phenols 

 In case of Colored Solid   

 If yellow to orange Iodoform, Nitro compound, Quinones, Diketones.  

 If Yellow to pink  Napthols, Napthylamines 

 If Red  -napthaquinone.  

 If Greenish  P-nitroso Compounds, quinhydrones 

 If Brown  Amino phenols, Higher aromatic amines 

 

Test  Observation  Inference  
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 In case of colorless 
liquid  

Alcohols, aldehydes, ketones, simple esters, lower ethers, 
aromatic hydrocarbons, and their simple halogens derivatives, 
lower aliphatic acids and their anhydrides, simple amines 

 In case of colored 
Liquids  

 

 If Reddish Brown Amines  

 If Yellowish to Orange  Nitro Compounds, Diketones   

 

3) Odour: Many types of organic compounds have characteristics odour. It is not possible to describe 
odour in a precise manner, but the student become familiar with the odours of common comounds. 
Moreover the odour is more pronounce in the lower molecular members of class, because these are 
more volatile 

Test  Observation  Inference  

Odour of 
compound  

In case of phenolic 
odour  

Phenol, Napthols, cresols, derivatives of salicylic acid, 
bromobenzene.   

 In case of Pleasant 
odour 

lower aliphatic Alcohols , esters, ethers, aromatic hydrocarbons, 
halogens derivatives of aromatic hydrocarbons 

 If fishy smell  Amines   

 If Rotten eggs/ garlic like 
smell  

Heteroatom sulphur containing compounds.  

 If disagreeable smell -napthaquinone.  

 If Greenish  P-nitroso Compounds, quinhydrones 

 If Brown  Amino phenols, Higher aromatic amines 

 In case of colorless 
liquid  

Alcohols, aldehydes, ketones, simple esters, lower ethers, 
aromatic hydrocarbons, and their simple halogens derivatives, 
lower aliphatic acids and their anhydrides, simple amines 

 In case of colored 
Liquids  

 

 If Reddish Brown Amines  

 If Yellowish to Orange  Nitro Compounds, Diketones   
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b) Ignition test 

1. Heating on porcelain piece  

In aromatic compound, the proportion of carbon and hydrogen is almost same. Aromatic compounds 
have excess % of C in their molecule so they burn with smoky flame  

In Aliphatic compound the hydrogen are more compared to carbon.  Aliphatic compounds having less % 
of C burn with non-smoky flame  

(Exception: The aromatic compound which has more % also gives non sooty flame Eg: sulphosalicyclic 
acid) 

2. Bielstein test : 

Copper foil or wire is heated (without substance) on flame to oxidize it to copper oxide. Copper oxide 
then reacts with halogen to give copper halide (CuX) which is volatile in nature and further dissociates 
on heating to give copper metal. Green flame is due to burning of copper metal.  Test confirms presence 
of Halogens. 

Reaction 

 

 since CuF is non volatile.  

Some halogen free compounds also responds this test viz urea, thiourea, amid some pyridines, 
quinolines acids, cyano compounds etc because these halogen free compounds form cuporous cyanide 
which is volatile and decompose to copper , which burns with green flame. 

c) Unsaturation test 

Unsaturated compounds contains double or triple bond in their structure eg. Alkenes, alkynes, benzene 
and its derivatives.  

Alkene gives the test for unsaturation and decolorizes the KMnO4 solution as well as Br2 solution 
because of their addition reaction with Mno4 and Br2 to form diols and dibromo products respectively. 

Benzene dose not decolorize KMno4 solution even though it is having three double bonds in its 
structure because it utilizes 36 cal / mol energy in resonance and became stable compound. So benzene 
as well as other aromatic compounds behaves as saturated compounds. 

Benzene substituted with activating group (electron releasing group like  OH- NHCOCH3 , - NH2, - 
OCH3) reacts readily with bromine & decolorizes it. It is an electrophilic aromatic substitution reaction. 
During this reaction, HBr gas is evolved, presence of which can be easily detected by congo red paper. 
HBr being a water soluble acid can only be evolved in bromine in CCl4 reagent.  
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Benzene substituted with deactivating groups (electron withdrawing groups like  NO2, -CHO, C=O, -X, -
COOR,-COOH,-CN) does not decolorizes the bromine solution.  

Compounds containing easily oxidizable functional groups like alcoholic OH, phenolic OH, - CHO, -CO) 
also decolorizes the KMnO4 solution 

 

The presence of the unsaturation can be established by two ways 

1) Action of KMnO4 solution 

2) Action of Br2 water 

 

1) Action of KMnO4 solution 

Potassium permanganate solution is most important oxidizing agent in neutral, acidic as well 
as alkaline medium 

a) Reaction of KMnO4 with alkenes 

Potassium permanganate solution acts on an alkene to produce glycol. On further addition of the 
reagent and heating of the reaction mixture, further oxidation and cleavage of the carbon chain takes 
place. 

b) Reaction of KMnO4 with phenols 

Phenols reduce potassium permanganate solution and undergo oxidation to quinines. The brown colour 
obtain after the reaction is due to Mn+4 (MnO2) while Mn+7 (KMnO4) compound is purple colour 

Eg. Aldehydes, Phenols, Amines, formic acid its esters, thiols, thoesters etc.  

(Note: Decolourisation of KMnO4 solution is either due to unsaturation or oxidation of easily oxidisable 
group) 

 

2) Action of Br2 water: 

a) Reaction of Br2 with alkenes 

This is electrophilic addition to C=C bond. The first step is transfer of bromine to the olefin and 
formation of bromonium ion  
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C,H,N,S,X,O + Na-metal Na-CN Na2S NaOH NaX

The second step is the reaction of the bromonium ion with bromide in (Br-) to give dibromoalkane due 
to steric hindrance, bromide ion attacks to the opposite side of plane of double bond which result in a 
configuration. This is trans addition of bromine to the double bond. 

b) Reaction of Br2 with phenols 

Phenols (having OH, an electron donating functional group) is more reactive towards electrophilic 
aromatic substitution than benzene. Phenol is easily brominated under mild condition and discharges 
the colour of bromine solution. Bromonium ion (Br+), a electrophile attacks at ortho as well as para 
position of phenols and form tribromosubstitued phenols 

 

d) Solubility Test:  

 

2. Element Detection Test 

Principle 

Organic compound consist of Two or more element. Apart from carbon & hydrogen, nitrogen, sulphur & 
halogens can also be present which have to be detected in organic compound. Organic compounds are 
non-ionic in nature. Therefore, in order to detect the element in organic compound, It is necessary to 
convert them into water soluble ionizable inorganic substances. So that the ionic test or inorganic 
qualitative analysis may be applied. This conversion may be accomplished by several methods, but the 
best procedure is to fuse the organic compound with metabolic sodium. In this way sodium cyanide, 
sodium sulphide & sodium halides are formed which are readily identified. Thus organic compounds 
containing there elements when strongly heated with elemental sodium lead to the following: 

General Reaction 

 

 

Procedure 

A dry, clean, small freshly cut piece of sodium metal placed in sodium fusion tube. Heat at bottom of 
sodium fusion tube gently so that sodium metal gets melt. Then pour small amount of organic 
compound (0.1 to 0.2 ml) in sodium fusion tube. Further heat the tube gently and later on strongly at 
bottom so that tube becomes red hot. The red hot tube immediately dipped into porcelain dish 
containing 10-20 ml of warm distilled water. Perform same procedure for 2-3 sodium fusion tubes. 
Crush all the sodium fusion tubes warm water and boil for 10 min and filtered. The extract is then 
filtered it also known as sodium fusion extract.   
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It is essential to use an excess of sodium, otherwise if sulphar & nitrogen are both present NaSCN, 
sodium thiocynate, may be produced. In the test for nitrogen it may give Red colouration with ferricion, 
but no pressian blue colouration, since there will be no free cyanide ions. With excess of sodium the 
thiocyanate, if formed. 

The filtered alkaline solution, Resulting from the action of water upon sodium fusion is treated with 
ferrous sulphate & thus sodium ferrocyanide 

Upon boiling.alkaline ferrous salt solution, some ferric ions are inevitably produced by the action of the 
air, upon addition of dilute sulphuric acid, thus dissolving the ferrous & ferric hydroxide the ferrocyanide 
reacts with ferric salt producing ferric ferrocyanide. 

2) Carboxylic Acid :- (R/Ar-COOH) 

i) Sodium Bicarbonate Test :- IN this test effervescence of CO2 comes & then substance dissolves 
the reappearance of the substance by adding dilute HCl (till acidic) 

ii) Ester Test: - In this test freity smell of ester is occurs. When 0.2 gm compound+ 3ml ethyl 
alcohol & 2 drops of conc. H2SO4 are added. After heating it gives fruity smell of ester. 

3) Ferric Chloride Test (Phenols):- 

In this 0.2 ml of compound + 1ml water or 1 ml ethanol + few drops aqueous FeCl3 solution. 

It gives appearance of violet, green, pink or red color. 

If violet colour appears then phenol is present. 

4)  Pthalein Test (Phenol) :- 

0.2 gm of compound in dry test tube + 0.2gm pthalic anhydride + 2 drops of conc. H2SO4 warm it to fuse. 
Cool then add dilute 2ml NaOH solution dropwise till colour is produced. It gives green, or yellowish, red 
, blue colour. According to colour solution it indicates the which phenol is present. 

- 

0.2 gm of compound +1ml conc. HCl in dry test tube + few crystals of sodium nitrite (NaNO2). 

Dilute with 5ml water. Finally add 10% NaOH solution 3-5 ml & observe colour change. 

It gives Red/ intense green/ blue colour/ red/ dirty green colour. Which indicates phenol is present or 
not. 

6) Neutral Test Solution :- 
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0.5 gm compound mix with 1ml water+ 1drop of phenol pthalein solution +0.2 ml of ammonia solution. 
Boil to remove excess of ammonia. Cool & add few drops of aquous FeCl3 soluthion. 

It is distinguish test for Acids. Such as if it gives buff coloured ppt means benzoic or pthalic acid. 

Yellow coloured ppt  cinnamic acid 

Violet coloured ppt- salycilic acid 

Faint reddish coloured ppt  acetyl salicylic acid 

Deep yellow coloured ppt  succinic or acetic acid 

No change in colour  oxalic acid 

Red colour ppt  acetic acid 

7) Lucas Test :- 

This test is performed for distinguish between primary, secondary & tertiary alcohols. In this test 1ml 
compound + 5-7 ml lucas reagent shake well & note time required for separation of 2 distinct layers. 

If layers separate immediately then tertiary alcohol present, if layers separate takes 5-10 minutes then 
secondary or clear homogenious solution obtained then primary alcohol present. 

8) 2,4 Dinitrophenyl Hydrazine Test :- 

0.2 gm compound + 2 ml of methanol + 0.5 of 2,4 DNP + 0.5 ml of conc. H2SO4 

It gives yellow/ orange or red crystalline precipitate. It indicates that carbonyl group is present. 

- 

k colour develops on standing. 
Which indicates that aromatic aldehyde is present.This test is negative for Ketones & some aromatic 
adehydes e.g :- Vanilin. 

- 

n heat on water bath for 5 
min without disturbing the test tube. 

A shining silver mirror is deposited at bottom of test tube or grey black ppt. indicates that aldehyde 
group is confirmed. 

- 

Under alkaline conditions, reduce cupric ions  
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that aliphatic aldehydes is present. 

12) Hydroxaneic Acid Test :- 

0.2 ml compound + 10% NaOH solution (till alkaline) heat to boil. Cool the soln & neutralize by dilute HCl 
add 1-2 drops of aquous FeCl3 soln. gives red violet colour Which confirms that Ester group is present. 

13) Iodine Test :- 

In this test, 0.2 ml compound + 5 ml benzene + 5 ml of very dil. Soln of Iodine in benzene, shake well. In 
this test a brown tint appears. Indicates that Ether is present. 

14) Molish Test :- 

shake well & add 1 ml conc. H2SO4 from the walls of the tube. Violet red colouration formed at the 
junction of the two layers. When treated with H2SO4, carbohydrates undergoes dehydration to yield 

- napthol of molisch reagent condenses with these furfural derivatives to 
form coloured compound. 

15) Ninhydrine Test :- 

This test consist 0.1 gm compound + 2 ml water + 1 ml ninhydrin solution. It gives blue violet colour, 
 

16) Azodye test : 

In this test, take 3 test tubes,in the first test tube take 0.2 g compound +2 ml of dilute HCL.cool to 0-
5oc.in the second test tube take 0.2g of NaNO3+2 ml water,cool to 0oc-5oc.mix these two test tubes.to 

-naphthol in 5ml of 10% NaoH dropwise and stir well.then 
there is formation of an orange-red dye which confirms that aromatic amino acid is present.e.g 
Anthranilic acid. 

17) Hinsberg Test: 

0.2g of compound + 2ml pyridine +2ml freashly prepared 2% aqueous NaoH solution.shake well and add 
2 drops of benzene sulphonyl chloride.If it gives yellow colour after shaking then primary amine is 
confirmed.If orange colour then secondary amine confirmed.If purple colour then tertiary amine 
confirmed. 

18) P-Nitrosamine test: 

0.2 g compound +2ml dilute HCL and cool to 00c.Now add cold NaNo2 solution dropwise with shaking.If 
orange colour is formed,then tertiary amine is confirmed. 

19) Nitrous acid test : 
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0.2g compound in test tube +2ml dilute HCL+2ml NaNo2 solution,if no effervescence observed then boil 
off N2 from the above test.If brisk effervescence due to evolution of N2 Amides confirmed.If clear 
solution amides of aliphatic acid is confirmed.If white Ppt amides of aromatic acid is confirmed. 

20) Alkaline hydrolysis: 

In this test,0.2g/0.2 ml compound+5ml of 10%NaoH solution and boil it.Evolution of ammonia which can 
be tested with rod dipped in concentrated HCL,white fumes occur.Indicates that Amides,Imides or 
Nitrile group is present. 
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EXPERIMENT NO: 01   DATE: 

AIM: To carry out Qualitative Analysis of the given organic compounds 

REFERENCES: 

1) A laboratory handbook of Organic Qualitative analysis and separations  V.S Kulkarni and S. P. 
Pathak 

2) Experimental Pharmaceutical Organic Chemistry A bench top manual by K.S. Jain , 
P.B.Maniyar and T.S, chitre 

REQUIREMENT: 

CHEMICALS: Saturated sodium bicarbonate, 10 %NaOH 50 % HCl , concentrated H2SO4 , 

KMnO4 , bromine water, aqueous ferric chloride 10 % sodium carbonat , carbon tetrachloride, 

Alcohol copper foil 

APPARATUS: 

Test tubes, test tube stand, test tube holder, tong 

Sr No TEST OBSERVATION INFERENCE 

A 

State   

Nature   

Colour   

Odour   

B 

Heating on copper foil 

 

 

 

  

C 

Solubility 
 
Solubility in water  
 
 
Solubility in saturated NaHCO3 solution  
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Solubility in 10% NaOH 
 
 
Solubility in 50% HCl  
 
 
 

D 

Treatment with Conc H2SO4 
 
 
 
 
 

  

E 

Saturation Test  
 
Action of KMnO4 
 
 
 
 
 
 
 
Action of Br2 Water  
 
 
 
 
 
 
 
 
 

  

F 

 
Neutral Ferric Chloride Test  
 
 
 
 
 

  

 

Result:  



Experimental Qualitative Analysis  

 Page 13 
 

 

 

Element Detection Test  

Sr 
No 

TEST OBSERVATION INFERENCE 

A 

Test For Nitrogen  

 

 

  

B 

Test For Sulphur 

Lead Acetate Test  

 

 

Sodium Nitroprusside Test  

 

 

  

C 

Test For Nitrogen and Sulphur 

 

 

  

D 

Test For Halogen 

 

 

 

 

  

E Differentiation Between Halogens  
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Result: 

Functional Group Test: 

Sr 
No 

TEST OBSERVATION INFERENCE 

A 

 

 

 

 

  

B 

 

 

 

 

  

C 

 

 

 

 

  

D 

 

 

 

 

  

E  
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 Sr 
No 

TEST OBSERVATION INFERENCE 

F 

 

 

 

 

  

G 

 

 

 

 

  

H 

 

 

 

 

  

I 

 

 

 

 

  

J 
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Synthesis  
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RESULT 

 

Name  
 
 
 

IUPAC 
nomenclature 

 

 

 
Structure 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Elements 
Present 

 
 

 
 
 

Function Group 
Present 

 
 

 
 
 

Physical 
Constant 
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