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chematic representation of organic qualitative analysis 

Organic qualitative analysis involves the following steps 
1. To note the appearence of the sample 
2. To determine its melting point 
3. To determine its solubility 
4. To detect the special elements present in the sample. 

5. To detect and confirm the functional groups present in the sample. 

6. To prepare the derivative of the sample and determine its m.p. after recrystallisation. 

7. To conclude the result of analysis. 

Detection of 

special elements 

Fusion of organic sample 
in a sample tube with metallic 

sodium in the ratio 

sample: Na=1:1 heating first 

slowly then strongly 

While red hot the sample tube 
is dipped into 30 ml. of water 
in a mortar and ground with 

the pestle and filtered. 

Clear colourless filtrate (Test its 
alkalinity with phenolphthalein, 

if not, make it alkaline 
with dil. NaOH solution) 

Test for S Test for N Test for halogen 

To 5 ml. of the filtrate 5 ml. of the filtrate To a portion of the 
filtrate added sodium acidified with dil. HNOg 

and added AgNOg soln. 

A ppt confirms halogen. 
nitroprusside solution. 

Pink colouration comfirm 
the presence of S 

in the sample. 

added 2 ml, of freshly 
prepared FeSO4, boiled, 

cooled, added conc. H2S04. 
if necessary FeCl3 sol. 

prussian blue colour 
confirms N. 



If halogen is present | 

Test for Cl Test for Br and I 

Acidified the filtrate with dil. 

The ppt on addition of AgNO3 
is white, soluble in NHOH 

soln. and reappears on addition 
of dil HNOg confirms CI. 

HSO4 (tested with a congo 

red paper) and added 2 ml of 

Cl2 water and shaken 

with 3 ml of CCl4 
or CHCl3 

Organic layer Organic layer 
turns red or turns violet 

confirmssl 
yellow, confirms Br 

If halogen is absent there is no need of the detection for Cl, Br and I. 

Detection of functional groups 

If N is present as special element, all the tests for functional groups (nitrogenous and non-nitrogenous) 

are to be performed but if N is absent, tests for nitrogenous functional groups may be omitted. 

Detection of nitrogenous 
functional groups 

Test for-NO, 
Mulieken Bucker test 

Test for-NH2 Test for Test for 

-CONH2 CONHPh| 

1st test tube > 0.5 g sample+ A NaOH bead If NH, absent. 
0.5 boiled with 

Ist test tube > sample + 

dil HCI (5 ml) 

2nd test tube > NaNO2 solution 
3rd test tube > Alkaline 

Zn powder + 

NH4CI + water 
+ EtOH 

+0.5 g. sample 
heated in |HCI:H,O = 3.1 
test tube over for ten mins 

2nd test tube » AgNOg + B-naphthol soln. 
The three test tubes are cooled 
in ice water. Added 5 drops 
of NaNO, soln. from 2nd 
test tube to 1st test tube and 
quickly 5 drops of soln. to 
the 3rd test tube Red dye 

confirms-NH2 group. 

flame, smell of 
NH2 Confirms 
CONH2 

and perform 
test for-NH, 
Red dye 

NH4OH soln. 
The first test tube is heated 
in a boiling water bath for 
15 mins, filtered, added 
5 drops of filtrate to 3rd 
test tube black ppt 
confirms NO, 

group contirms 
CONHPh 



Detection of non-nitrogenous functional groups 

Test for Test for 

-CHO Test for Test for Test for Test for 

-COOH| 
group 

c=o C=CK 
ph-OH -COOR group group 
group group group 

If there is 
indication of 

dil. KMnO4 
is added drop 0.S. +5 ml 

EtOH 
dissolved 

added 2, 

0.S. +5 ml 0.S. +5 ml EtOH0.S. + 20% 
shaken, added 

2 drops of FeClg 
(fresh), blue, 
violet or green 

KOH in a test water warm 
wise to 

tube, kept 
in boiling 
water bath for 

if required, 
added a 

>c=o 
ethanolic 

mixed 2 ml solution of 0.S 

decolourisation 
4-DNP pinch of 

NaHCO3 
of FehlingI 
with 2 ml of 

Fehling Il the 

shaken, 15 mins, acidified 

to congo red 

paper with 

HCI. White ppt 
indicates-COOR| 

colouration to 
effersesence warmed indicates 

be viewed 

>c=cK of CO2 Scratched 
immediately 
indicates the 

mixture is 
if required. 
A yellow or 

orange ppt 
confirms 

indicates boiled over 
flame and 

group. 
presence of 
ph-OH 

and confirms| 
-COOH group. added a 
group 

c=0 
pinch of 

0.S. Red 
ppt confirms 

-CHO group. 
group 

Confirmatory tests 

0.5+5 ml. 
EtOH+ one 

0.S+Br2 in 
CCl4 soln. 
decolourisation 

Back dye test Hydroxamic acid Test same as Test same as 
1st test tube - 1 test above above 

confirmes drop conc. 

HSO4 
heated inna 

confirms drop phNH, and 
3 ml dil HCI 

A satd. methanolic 
>c=o CHO confirms KOH soln. is 

added to a mixture group 
or Tollens 

c=c{ 2nd test tube group 
NaNOn soln. 
3rd test tube 

boiling water 
bath for 15 

of 0.S and 5% 
test can be group. 

methanolic 
performed. min. poured 

into 100 ml 
water fruity 
sImell confirms 

alkaline soln. of 
0.5 cooled and 

NH,OH. HCl soln. 
until the mixture is 
alkaline acidified 
with dil HCl and 
added 2 drops of 
FeCla, violet 

proceeded as 
test for phNH2 

-COOH group, orange or 
Red dye confirms 
pH-OH group. 

group. 

colour contirms 

COOR group. 

After detection and confirmation of functional groups, the derivative of 0.S is to be prepared derivative should be recrystallised and m.p. of the recrystallised derivative should be reported and

final conclusion of the analysis is to be written. 0.S. » Organic Sample. 



Preparation of Derivatives 

The preparation of crystalline derivatives in the pure states and the determination of their melting 

points constitutes an important means for the identification of the organic compounds. The derivatives 

are to be prepared usually starting from small quantities of organic samples and are to be crystallised to 

obtain them in pure states. The preparation of derivatives is nothing but organic preparations in a small 

scale. So the knowledge of organic preparation, isolation and recrystallisation is small amounts is very 

much essential for the purpose. 

To prepare the derivative several reagents are generally used for a particular clas of compound, but 

the choice of the reagent is not always easy. The suitability of the reagents depend on the following 

considerations. 

(a) It should be easily available. 

b) It should be stable under ordinary condition. 

(c) It should react rapidly with the compound to be identified to give rise to derivative. 

(d) It should be easily isolated and purified. 

(e) The melting point of the derivatives should be between 80°-250° and should be sharp. 
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