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	Name of the test
	Identification of compounds

	01
	Neutral ferric chloride
	Only phenols(violet or purple color)

	02
	Sodium bicarbonate
	Only carboxylic acid(brisk effervescence)

	03
	Iodo form test
	All 2-ketones,2-alohols,ethanal,ethanol(yellow color crystals)

	04
	Lucas test
	To distinguish10 20 & 30 alcohols

	05
	Hinsberg test
	10 20 &30 amines

	06
	Carbylamines test
	Only primary amines

	07
	Sodium metal test
	Alcohols(effervescence)

	08
	2,4 DNP test
	Both aldehydes & ketones (yellow color crystals)

	09
	Tollen’s test
	Only aldehydes(silver mirror formation)

	10
	Fehiling’s test 
	Only aldehydes(red ppt)

	11
	Schiff’s test
	Aldehydes & Ketones

	12
	
	


DISTINGUISH TESTS
DISTINGUISH BETWEEN
How can we distinguish organic compounds?

Test for Hydrocarbons: Unsaturation Test

i) With Bromine water: Disappearance of orange-red colour of bromine water indicates unsaturation.

ii) Baeyer’s test; When alkaline KMnO4 is added to an unsaturated hydrocarbon, disappearance of pink colour indicates unsaturation. In this process MnO2 is formed( brown colour).

Specific test for acetylene and all terminal alkynes.

i) with Tollen reagent: H-C≡C-H + 2[Ag(NH3)2]+ OH-→ Ag-C≡C-Ag + 4NH3 + 2H2O 

ii) With ammonical cuprous chloride:

 H-C≡C-H + 2[Ag(NH3)2]+ OH-→ Ag-C≡C-Ag + 4NH3 + 2H2O 

Hint:

1. if one alkane and one unsaturated substance given, distinguish them with unsaturation test.

2. if one alkene and one alkyne given, distinguish them with specific test for alkynes.

3. if both alkynes are given, distinguish them with specific test.

Test for Alcohols:

1. Ester test: Alcohol form ester with carboxylic acid. Ester can be identified by sweet smelling. R-CH + R’-COOH↔R-COOR’ + H2O

2. With Ceric ammonium nitrate, alcohol gives pink or red colour.

Different types of Alcohol:

Lucas Test: Alcohol treated with Lucas reagent. (HCl + ZnCl2)

If turbidity appears immediately --- Tertiary alcohol

If turbidity appears after 5 min --- Secondary alcohol

If turbidity not appears --- Primary alcohol

Iodoform test: etyl alcohol and all 2-hydroxy alcohol gives this test.

Reactions:

Hint:

1. If one alcohol and one other compound is given, explain ester formation, ceric ammonium nitrate test for alcohol.

2. If primary, Sec, or Tert. Alcohol given, explain with Lucas test.

3. If both alcohol are same type ( either primary, sec or tert) use iodoform test to distinguish them.

Test for Phenol:

Phenol when reacts with neutral ferric chloride, it produces violet colour.

Imp: Acetic acid and Formic acid also gives this test but produces deep red colouration.

Test for aldehydes and Ketones:

a) Test given by both aldehydes and ketones.

i).
2,4-dinitrophenyl hydrazine test: carbonyl compound react with 2,4-dinitrophenylhydrazine to form yellow or orange crystals.

ii).  Sodium bisulphate test: Aldehydes and ketones both form crystalline addition product with NaHSO3. 

iii). All aldehyde and ketones having CH3-C═O structure gives iodoform test positive.
b) Test given by aldehydes only.

i). Tollen Test: On warming with ammonical silver nitrate solution(Tollen reagent) in alkaline medium, aldehyde gives silver mirror on the side of test tube.

 RCHO + 2[Ag(NH3)2]+ + 3OH- → RCOO- + 2Ag↓ + 2H2O + 4NH3.
ii). Fehling solution Test: Fehling solution is alkaline solution of copper sulphate containing sodium potassium tartarate. Aldehydes gives reddish brown precipitate of Cu2O with Fehling solution. RCHO + 2Cu+2 + 5OH-→ RCOO- + Cu2O + 3H2O 

c) Test given by ketones only.

i). m-dinitrobenzene test: Ketone gives violet colour with m-dinitrobenzene + NaOH solution.

ii). Sodium nitroprusside test: Ketone gives red colouration with sodium nitroprusside. In this process, the anion of the ketone formed by an alkali reacts with nitroprusside ion to form coloured ions.

CH3COCH3 + OH- → CH3COCH2- + H2O

[Fe(CN)5NO]2- + CH3COCH2-→ [Fe(CN)5NO.CH3COCH2]2-.

Benzophenone does not gives (+) test with m-dinitrobenzene and sodium nitroprusside.

Hint:

1. If one aldehyde and one ketone given, distinguish them by specific test.

2. If both are aldehyde or ketone, try to distinguish them by iodoform test.

3. Acetophenone and benzophenone: Acetophenone gives ketonic test whereas benzophenone does not.

Test for Carboxylic acid:

1. Litmus test( phenol also giving this test)

2. Ester test

3. Sodium bicarbonate test

RCOOH + NaHCO 3 → RCOONa +CO2 + H2O

4. HCOOH and CH3COOH gives test with neutral FeCl3.

Test for Amines:

i).
Litmus test

ii).
Nitrous acid test:

Primary amine reacts with nitrous acid to give nitrogen gas.

RNH2 + HONO → ROH + H2O + N2
Secondary amine reacts with nitrous acid to form a yellow oily nitrosamine.

R2NH + HONO → R2N-NO + H2O

Tertiary amine reacts with nitrous acid to form soluble nitrite salt.

R3N + HONO → R3NH+ONO-.( trialkyl ammonium nitrite)

iii) Hinsberg Test: Amine when shaken with benzene sulphonyl chloride-

1. A clear solution in NaOH solution which on acidification gives an insoluble material indicates primary amine.

C6H5-SO2Cl + H-NH-R –HCl    > C6H5SO2-NH-R NaOH> [C6H5-SO2-NR]- Na+
Benzene sulphonyl chloride 



            N-alkylbenzene sulphonamide(insoluble)

2. A precipitate (insoluble) which is insoluble in NaOH solution indicates secondary amine.


3. Tertiary amine does not react with benzene sulphonyl chloride. It forms soluble substance (addition product).


Specific test for Primary amine:

1. Azo-dye test: for aromatic primary amine only.

2. Carbylamine test: for aliphatic and aromatic primary amine both.

RNH2 + CHCl3 + 3KOH → RNC + 3KCl +3H2O

C6H5-SO2Cl + H-NH-R –HCl    > C6H5SO2-NH-R NaOH> [C6H5-SO2-NR]- Na+
Benzene sulphonyl chloride 



            N-alkylbenzene sulphonamide(insoluble)

C6H5-SO2Cl + H-NR-R –HCl    > C6H5SO2-NR-R 
Benzene sulphonyl chloride 

N,N-dialkylbenzene sulphonamide(insoluble in NaOH)

*******
C6H5-SO2Cl     +    NR3      +HCl    >     [R3NH]+Cl- 


Benzene sulphonyl chloride 		                soluble





C6H5-SO2Cl + H-NR-R –HCl    > C6H5SO2-NR-R 


Benzene sulphonyl chloride 		N,N-dialkylbenzene sulphonamide(insoluble in NaOH)














