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List of experiments: -  

 

1. Identification of organic compound by organic qualitative analysis (any four) 

2. To prepare Benzoic acid from Benzaldehyde. 

3. To prepare meta-dinitrobenzene from benzene and nitrating mixture. 

4. To prepare Iodoform from Acetone and Iodine. 

5. Preparation of acetanilide from aniline. 

6. To determine the percentage purity of Acetamide. 

7. To determine the percent purity of Acetic Acid. 

8. To determine the percent purity of Ethyl Acetate. 

9. Preparation of Benzoic Acid from Ethyl Benzoate by Hydrolysis Reaction. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

❖ Basic Safety Rules  

1. These basic rules provide behavior, hygiene, and safety information to avoid 

accidents in the laboratory. 

2. Laboratory specific safety rules may be required for specific processes, equipment, 

and materials, which should be addressed by laboratory specific SOPs.  

3. Basic safety rules for laboratory conduct should be observed whenever working in 

a laboratory.  

4. Many of the most common safety rules are listed below.  

5.  Know locations of laboratory safety showers, eyewash stations, and fire 

extinguishers.  

6. The safety equipment may be in the hallway near the laboratory entrance.  

7. Know emergency exit routes.  

8. Avoid skin and eye contact with all chemicals.  

9. Minimize all chemical exposures.  

10. No horseplay will be tolerated.  

11. Assume that all chemicals of unknown toxicity are highly toxic.  

12. Post warning signs when unusual hazards, hazardous materials, hazardous 

equipment, or other special conditions are present.  

13. Avoid distracting or startling persons working in the laboratory.  

14. Use equipment only for its designated purpose.  

15. Combine reagents in their appropriate order, such as adding acid to water.  

16. Avoid adding solids to hot liquids.  

17. All laboratory personnel should place emphasis on safety and chemical hygiene 

at all times.  

18. Never leave containers of chemicals open.  

19. All containers must have appropriate labels. Unlabeled chemicals should never 

be used.  

20. Do not taste or intentionally sniff chemicals. 

21. Never consume and/or store food or beverages or apply cosmetics in areas 

where hazardous chemicals are used or stored.  

22. Do not use mouth suction for pipetting or starting a siphon.  

23. Wash exposed areas of the skin prior to leaving the laboratory.  

24. Long hair and loose clothing must be pulled back and secured from 

entanglement or potential capture.  

25. No contact lenses should be worn around hazardous chemicals – even when 

wearing safety glasses. Laboratory safety glasses or goggles should be worn in any 

area where chemicals are used or stored. They should also be worn any time there 

is a chance of splashes or particulates to enter the eye. Closed toe shoes will be 

worn at all times in the laboratory. Perforated shoes or sandals are not appropriate.  

26. Do not utilize fume hoods for evaporations and disposal of volatile solvents.  

27. Perform work with hazardous chemicals in a properly working fume hood to 

reduce potential exposures.  

 



 
 

28. Avoid working alone in a building. Do not work alone in a laboratory if the 

procedures being conducted are hazardous.  

29. Laboratory employees should have access to a chemical inventory list, 

applicable SDSs, department laboratory safety manual, and relevant SOPs.  

30. Determine the potential hazards and appropriate safety precautions before 

beginning any work.  

31. Procedures should be developed that minimize the formation and dispersion of 

aerosols.  

32. If an unknown chemical is produced in the laboratory, the material should be 

considered hazardous.  

33. Do not pour chemicals down drains. Do not utilize the sewer for chemical waste 

disposal. 

34.  Keep all sink traps (including cup sink traps and floor drains) filled with water by 

running water down the drain at least monthly.  

35. Access to laboratories and support areas such as stockrooms, specialized 

laboratories, etc. should be limited to approved personnel only.  

36. All equipment should be regularly inspected for wear or deterioration.  

37. Equipment should be maintained according to the manufacturer’s requirements 

and records of certification, maintenance, or repairs should be maintained for the 

life of the equipment.  

38. Designated and well-marked waste storage locations are necessary 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

1. Preliminary Test  

Experiment No: 01 

Aim: Identification of organic compound by organic qualitative analysis 

A Systematic Scheme for the identification of the organic compound is outlined below. 

1. Preliminary Test 
2. Solubility Test 
3. Detection of Extra Elements 
4. Detection of Functional Group 
5. Determination of physical constant and Identification of the compound. 
6. Confirmatory Test. 
7. Derivatives preparation and its m.pt determination . 

 

 

Test Observation Inferences 

 
 

(a) Nature 

 

i) Solid Carbohydrate, acid , phenol, amine , 

higher hydrocarbon may be present. 

ii) Liquid Alcohol , ketone , aldehyde, ester, 

phenol, amines may be present. 

 

 

 
(b) Colour 

 
i) Yellow -Solid 

m- Dinitrobenzene, p- Nitro toluene, 

nitro phenol , nitro aniline. 

ii) Yellow -liquid Nitrobenzene. 

iii) Brown P – Toluidine , resorcinol. 

iv) Blackish α – Naphthol 

ß – Naphthol v) Pink 

vi) Buff or reddish Aniline, phenol, Aromatic amine. 

vii) Colourless Simple acid , alcohol, ester, ketone 

aromatic hydrocarbon. 

 

 

(c) Odour 

i) Carbolic Phenol, cresol. 

ii) Fishy Amine 

iii) Sweet pleasant Ester, alcohol and halogen derivatives. 

iv) Bitter almonds Nitrobenzene,Benzaldehyde 

v) Moth balls Naphthalene 

vi) No particular smell Aromatic acid ,amide, carbohydrate. 

 

 

(d) Flame Test 

 

i) Sooty flame 

Aromatic compound or aliphatic 

compound containing small proportion 

of hydrogen e.g . CHCI3,CCI4 

ii) Non sooty flame Aliphatic compound 

iii) Substance chars Carbohydrate, sulphanilic acid. 

( f) Test for unsaturation 

1. KMnO4 test. 

Substance + 2 ml of water 
shake well + 2 drops of 
dilute KMnO4 solution. 

 

i) Decolourisation of KMnO4 

 

Unsaturated or easily oxidizable 

compound. 

 
ii) No decolourisation 

 
Saturated compound. 

 

2. Bromine water Test. 

Substance + 2 ml of water 

shake well + 2 drops of 

bromine water. 

 

i) Decolourisation of bromine 

water. 

 

Unsaturated compound. 

ii) Decolourisation with 

formation of precipitate. 

Easily substituted compound. 

iii) No decolourisation. Saturated compound. 



 
 

3. Detection of  Extra Elements 

 

 
 

(A) Perform the following test only if the substance is soluble /miscible in water 

Test Observation Inferences 

 
(a). 0.1gm of substance + 3ml of 

water shake well. 

Test the solution with litmus 

paper. 

 

Substance dissolves 

 

Lower member of alcohol, ester 

ketone, carbohydrate. 

i) Blue litmus paper turns red Water soluble acid or phenol present. 

ii) Red litmus paper turns blue Water soluble base present 

iii) No action on the litmus paper Water soluble neutral present 

(b). 0.1gm of substance + Saturated 

NaHCO3 solution. Strong 

effervescence and substance 

dissolves. 

 

To this clear solution add conc. HCl 

 

 

 

 

 
No solid appear 

 

 

 

 

 
Water soluble acid present 

(c). 0.1gm of substance + water 

shake well, substance dissolves. 
 

To this clear solution add alcoholic 

FeCl3 Solution. 

 

 

 

Blue to violet colour 

 

 

 

Water soluble phenol present 

(B) Perform the following test only if the substance is insoluble / immiscible in water 

(a) 0.1gm of substance +3 ml 

Saturated NaHCO3 solution. 

Shake well. The substance 

dissolves. 

To this clear solution add conc. 

HCl drop by drop. 

 

Strong effervescence 

 
 

A solid appear 

Carboxylic acid present. 

 

 

Carboxylic acid confirmed. 

(b) 0.1gm of substance +3 ml dilute 

NaOH solution.,Shake well. 

The substance dissolves. 

To this clear solution add conc. 

HCl drop by drop. 

 

 

 

A solid or emulsion appear 

 

 

 

Phenol present 

(c) 0.1gm of substance +3 ml 1:1 

HCl solution. Shake well. The 

substance dissolves. 

To this clear solution add 20% 

NaOH solution drop by drop. 

 

 

 

A solid appear 

 

 

 

Base confirmed 

(d) If substance is insoluble in 

NaHCO3,NaOH, HCl solution. 
 

…………. 

 

Neutral compound present 

 
 

Sodium Fusion Test (Lassaigne’s Test) 

1. Take a small piece of dry sodium metal in a fusion tube and heat it gently till the metalmelts or fuses. 
2. Add equal quantity of compound to this fused metal [ If he compound is a liquid then add two 

drops of it with a capillary] 
3. Heat it gently then strongly till it becomes red hot. 
4. Plung the red hot tube in 10 ml or ¾ of a test tube of distilled water taken in a porcelain dish,covering it 

immediately with an asbestos sheet crush the fusion tube completely. 
5. Carry out more fusion in the similar way. Boil the extract for five minutes reduce the volume to about 5 ml and 

filter. Perform fpllowing test using this filtrate. 

  2. Solubility Test  



 
 

Classify the given compound on the Basis of Element 

Present 

 

 
 

Test Observation Inferences 

Test for Nitrogen  

 

Blue or green colour solution 

or Prussian blue coloration. 

 

 

Nitrogen present. 

 

1 ml of extract + 2-3 drops of NaOH solution 

tomake it alkaline + a few drops of freshly 

prepared FeSO4solution ,boil for afew 

minutes ,cool and acidify it with by adding 

dil.HCl or dil. H2SO4. 

Test for Sulphur  
 

A black precipitate. 

 
 

Sulphur present. 
 

(i) 1 ml of extract +1 ml of 2N Acetic Acid + 

1 ml of Lead Acetate Solution. 

 

(ii) 1 ml of extract + 1 drop of sodium 

nitroprusside solution. 

 

A violet or purple coloration. 
 

Sulphur present. 

 

(iii) 1 ml of extract + 1 ml of aqueous FeCl3 

solution. 

 

A blood red coloration 

 

Nitrogen and Sulphur are 

present. 

Test for Halogen  
 

A thick white precipitate. 

 
 

Halogen present. 
 

(i) 1 ml of extract +1 ml of dilute HNO3 (boil 

well if N and S are present) + 1 ml of 5% 

AgNO3 solution. 

 

(ii) If halogen is present carry out the 

following test: 

1ml of extract + 1ml of dilute H2SO4 +0.5ml 

of CHCl3 and 0.5ml of chlorine water ,shake 

well and observe the colour of chloroform 

layer. 

 

(i) Violet colour 
 

Iodine present. 

 

(ii) Yellow or brown colour. 
 

Bromine present. 

 

(iii) Colourless layer 
 

Chlorine present. 

 

On the basis of the elements present in the organic compound ,it belongs to one of the 

four groups,which may be further divided in subgroups are follows : 

 
 

Group I : C, H, (O) Group III : C, H, (O),N and S 

 
(i). Carboxylic acids 

(ii). Phenol 

(iii). Neutrals 

(i). Acids 

(ii). Neutrals 

Group II : C, H, (O) and N Group IV : C, H, (O) and Halogen 

(i). Carboxylic acids 

(ii). Phenols 

(iii).Bases 

(iv). Neutrals 

(i). Neutrals 

  Detection of Elements  



 
 

 

 
 

Group I : C, H, (O) Carboxylic acids 

Test Observation Inferences 

 

(a) 0.1gm of substance +3 ml Saturated 

NaHCO3 solution. Shake well. The 

substance dissolves. 

To this clear solution add conc. HCl drop 

by drop. 

 

Strong effervescence 

 
 

A solid appear 

 

Carboxylic acid present. 

 
 

Carboxylic acid confirmed. 

[ F.G COOH ] 

 

(b) 0.05 gm of compound + 1ml of water , 

shake well + 1-2 drops of alcoholic 

FeCl3 solution. 

 
1. Buff coloured precipitate 

 
Benzoic acid or phthalic acid. 

ii. Violet coloured precipitate Salicylic acid 

iii. Violet coloured precipitate 
obtain on heating the solution 

Acetyl salicylic acid 

iv. Yellow coloured precipitate Cinnamic acid 

v. Faint reddish coloured 
precipitate 

Succinic acid 

vi. Deep yellow coloured solution Citric acid 

vii. No change in FeCl3 solution. Oxalic acid 

Group I  : C, H, (O) Phenol 

 

(a) 0.1gm of substance +3 ml dilute NaOH 

solution. Shake well. 

To this clear solution add conc. HCl drop 

by drop. 

 

(b).0.01gm of compound + 3ml of water or 

alcohol shake well and add a drop of 

alcoholic or neutral FeCl3 solution. 

 

Compound dissolves completely. 

A solid or emulsion appear 

 
 

Phenol present 

 

i. Violet Colour 
 

Phenol Present 

ii. Blue Violet Colour Resorcinol 

Iii . White ppt slowly changing to 
pink, blue or violet 

α - napthol 

iv. Green Colour ß - napthol 

 

(c). Phthalein test  

0.01gm of compound + 0.01gm of phthalic 

anhydride + 2 drops of conc. H2SO4.Heat 

gently until the mixture fuses. Cool and pour 

it in a beaker containing 20 ml ogf very 

dilute NaOH solution. 

 

 (d).Liebermann test.  

0.01gm of compound+1ml of conc. H2SO4 + 

2 crystal of NaNO2. Heat it gently. 

Dilute it with water , add 20% NaOH 

solution. 

  

Pink colour Phenol Present 

Green or bluish green α - napthol 
ß - napthol 

Yellowish-green flouresence Resorcinol 

 

Red colouration 

Bluish greenish coloration 

 

 
[ F.G OH (Phenolic) ] 

  4. Detection of Functional Groups  



 
 

Group I  : C, H, (O) Neutrals 

Test Observation Inferences 

 

(a)Teat for Carbohydrates 

Molish Test : ( Perform this test only if the 

compound is colorless and soluble in water ) 

Dissolve 0.5 gm of the compound in 2ml of 

water + 2/3 drops of 10% α-napthol dissolved 

in ethyl alcohol, add carefully 1 ml of 

conc.H2SO4 along the sides of the test tube. 

 

 

 
A Violet ring appears at the 

junction of two layers. 

 

 

 
Carbohydrate present 

 

(b)Test for Aaldehydes and Ketones. 

(i) 0.05 gm of the compound + 3 ml of 2,4 

dinitrophenyl hydrazine. Shake well. 

 

Yellow or orange red crystalline 

precipitate 

 

Aldehyde or Ketone Present 

If this test is positive, perform the following test to distinguish between aldehyde and ketone. 

 

 Test for Aldehydes :  

(i) Schiff’s Test 

0.05 gm of the compound + 2/3 ml of 

Schiff’s Reagent .Shake well. 

 

Viotet colour immediately 

develops 

 

Aliphatic aldehyde present 

 

Pink colour slowly develops 
 

Aromatic aldehyde present 

 

(ii) Tollen’s Test OR  Silver Mirror test: 

0.1 gm of the compd +2-3mlTollents reagent 

(i.e. Ammonical silver Nitrate solution) + 

Heat it on a boiling water bath. 

 

(iii) Fehling Solution Test 

0.1gm of the compd + 1ml Fehling A + 1ml 

Fehling B solution .Heat it gently 

 

(iv) Benedict’s test 

0.1gm of the compd + Benedicts solution + 

Heat it gently. 

 

A silver mirror is formed on the 

inner sides of the test tube 

 

 

Formation of red ppt of Cuprous 

oxide 

 
 

Formation of red ppt 

Cuprous oxide 

 

 

 

Aldehyde present 

[ F.G CHO ] 

 Teat for Ketones :                                   

0.1gm of compd + 2ml of sodium 
nitroprusside solution + 2 drops of NaOH 

Wine Red colour or Orange red 

colour 

CH3-CO- gr gives this test 

Ketone present 

 

[ F.G C = O ] 

(c). Test for Esters  

Dissolve 0.1gm or 0.5ml of compound in 1 

ml of ethyl alcohol + a drop of 
phenolphthalein + 2 drops of very dilute 

NaOH solution. Heat on a boiling water bath. 

 
 

Pink colour disappears 

 
 

Ester present 

 (d).Test for Alcohols  

(i). Take a small piece of dry Na metal in a 

fusion tube and add a few drops of 

compound. 

(ii). 1ml of acetyl chloride in a dry test tube + 

drops of the compound. 

 

Rapid evolution of H2 

 

Strong effervescence 

 

Alcohol present 

 
 

Alcohol present 

e). Test for Hydrocarbons  

0.5ml of compound + 1 ml of iodine in 

carbon disulphide, shake well 

 

Purple colour of CS2 layer 

changes to brown colour 

 

Ether present 

(f). Test for Hydrocarbons  

0.1gm of compound + 1-2 ml of water, 

shake well + 1-2 drops of very very dilute 

KMnO4 solution. Shake again. 

If all the above tests fail Hydrocarbon present 

Decolourisation Unsaturated hydrocarbon 

present 

No decolourisation Saturated hydrocarbon 

present 
 



 
 

Group II : C, H, (O) and N Carboxylic acids 

Test Observation Inferences 

 

i) 0.1 gm of the compd + 2/3 ml of sat 

NaHCO3 solution. Shake well . 

To this clear solution add conc. HCl drop by 

drop 

 

Strong effervescences and 

compound dissolves. 

 

Nitro-Carboxylic acid or 

amino carboxylic acid present 

Solid appears Nitro-Carboxylic acid present 

No solid appears Amino carboxylic acid present 

ii) If nitro carboxylic acid is present, perform 

the following test of nitro group – 
a) Test for nitro group – 0.2 gm of the compd 

+ 2 ml of ethyl alcohol + 0.1 gm of solid 

NH4Cl + 0.1 gm of Zn dust. Boil for 5min 

and filter. Filter + Tollen’s Reagent 

 

 

Black or grey precipitate 

 

 
Nitro group present. 

[ F.G NO2 ] 

 

iii) If amino carboxylic acid present ,perform 

the following test for amino gr- 

0.5 gm of the compd +3 / 4 ml of 1:1 HCl, 

shake well. Cool and add few drops of 2% 

NaNO2 solution 

 

A clear solution is obtained 

which when added to a cold 

solution of alkaline ß- 

napthol give orange red dye 

 

Aromatic primary amino 

group is present 
 

[ F.G NH2 ] 

Group II  : C, H, (O) and N Phenols 

 

i)0.1 gm of the compd + dilute NaOH 

solution 
Add conc HCl drop by drop 

 

Compd dissolves producing 

deep yellow or orangecolour 

 

Nitro phenol or Amino phenol 

is present 

Solid reappears Nitrophenol present 

No solid reappears Aminophenol present 

ii) If nitro phenol present perform the test for 
–NO2 group as written above. 

Black or grey ppt Nitro group present 

iii) If Aminophenol present, perform the test 

for –NH2 , group as written above. 

Orange red dye Aromatic Primary amino 

group present 

Group II : C, H, (O) and N Bases 

 

0.5 gm of the compd +3 / 4 ml of 1:1 HCl, 

shake and filter. Filtrate + 20% NaOH drop 

by drop 

 
Compd dissolves 

 
Amines present 

Solid reappears or emulsion 

obtained 
Amines confirmed 

 

0.5 gm of the compd +3 / 4 ml of 1:1 HCl, 

shake well. Cool and add few drops of 
2% NaNO2 solution 

 

Deep yellow, red or green 

colour 

 

Aromatic tertiary amino group 

(-N-) present 

White or yellow emulsion Aromatic secondary amino 
group (-NH-) present 

A clear solution is obtained 

which when added to a cold 

solution of alkaline ß- 

napthol give orange red dye 

Aromatic primary amino 

group (-NH2 ) present 

 



 
 

Group II  : C, H, (O) and N Neutrals 

Test Observation Inferences 

 (1).Test for Diphenylamine  

1/2 crystal of compd + 1 ml of conc.H2SO4 + 

Conc HNO3. or one drop of dilute NaNO2 

solution (If this test is positive,perform group 

test listed under C,H,(O) and N Basic to 

confirm the functional group 

 

 

Deep Blue Colour 

 

 

Diphenylamine present 

(2) Test for Amides  

0.2 gm of compound + 3ml of 20% NaOH 

sol .Boil for 1-2 min.Test the gas evolved - 

 

i). Bring a moist red litmus paper over the 

mouth of test tube 

 

ii).Dip a glass rod in conc HCl and hold this 

over the mouth of the test tube 

 

Evolution of NH3(confirm 

with the smell) 

 

Red litmus paper turns blue 

 
 

Dense white fumes of NH4Cl 

are evolved on the glass rod 

 

Amide group present 

 
 

Amide group confirmed 

o 

[ F.G C - NH2 ] 

Amide 

(3) Test for Anillide                                  

0.1gm of the compd + 1ml of conc HCl. Boil 

for 2 min, cool and add 5 ml of water + a few 

drops of cold NaNO2 sol. And mix well. 

Add this solution to a cold solution of 

alkaline ß-napthol. 

 

 

Orange red dye 

 
 

Anilide Group present 

[ F.G Ar - NH – CO – R ] 

 
R → -CH3, -C6H5 

(4). Test for Nitro group  

(a). Mulliken’s Test 

0.2 gm of the compd + 2 ml of ethyl alcohol 

+ 0.1 gm of solid NH4Cl + 0.1 gm of Zn dust. 

Boil for 5min and filter. Filter + Tollen’s 

Reagent 

(b). Azo-Dye Test 

(If primary amino group absent, then only 

perform this test) 

0.5 gm of the compd + 0.5 gm of Tin metal + 

2 ml of conc HCl. Boil or 3 min, cool filter 

and dilute with about 5 ml of water +few 

drops of NaNO2. Add this sol to a cold 

solution of alkaline ß-napthol. 

(c). Test for Dinitro compound 

0.5 g of the compound + 1-2 ml of acetone, 

shake well to dissolve the com pound+ 1-2 

drops of dilute NaOH solution. 

 

 

Black or grey precipitate 

 

 

 

 

 
Orange red dye 

 

 

 

 

Dark purple or Violet colour 

 

 
Nitro group present. 

[ F.G NO2 ] 

 

 

 
Nitro group present. 

[ F.G NO2 ] 

 
 

Dinitro compound present 

Group III : C, H, (O) and N & S - Acids 

This class includes amino sulphonic acid 

1) Test for Amino Sulphonic Acid  

a) 0.2 gm of the compound + 3 -4 ml of 

saturated NaHCO3 solution. 

 

b) Perform test for –NH2 group as above. 

 

Effervescences and 

compound dissolves 

 

Orange red dye is formed 

 

Amino Sulphonic acid present 

 

Aromatic primary amino 

group present 
 



 
 

5. Determination of physical constant  and Identification of the 

compound. 

6.Confirmatory Test 

7.Derivatives preparation and its m.pt determination .  

 

Group III : C, H, (O) and N & S - Neutral 

This class includes Thiourea 

 Test for Thiourea  

Thiourea is soluble in water and neutral to 

litmus paper 

0.1 gm of comp + 2ml oof 20% NaOH 

solution, boil ,cool and add a few drops of 

lead acetate solution. 

 

 

 

Black ppt is obtained. 

 
 

Thiourea is confirmed 

S 
 

[ F.G C - NH2 ] 

Thioamide 

Group IV : C, H, (O) and Halogen - Neutral 

0.2 gm of compd + 2-3 of ml of dilute NaOH 

solution Boil for a few min, cool + dilute 

HNO3 till acidic + 1ml of AgNO3 solution. 

White or  yellow ppt 

 

No Precipitate. 

Aliphatic halide like CHCl3 

,CCl4 present 

Chlorobenzene or bromobenzene 

present 

 

 

 

Take organic compound into one end sealed capillary and determine its m.pt /B pt 
 

 
Test Observation Inference 

   

 

 

Result: 

1 Nature of Compound  

2 Elements Present  

3 Functional group  

4 Melting / Boiling point  

5 Name of Compound  

6 Structure of Compound  

7 Name of Derivative  

8 Structure of Derivative  

9 Melting / Boiling point of Derivative  

 

 



Experiment No: 02 

Aim: - To prepare Benzoic acid from Benzaldehyde. 

Apparatus: - Round bottom flask, conical flask, condenser, beaker, funnel etc. 

Chemicals: - Benzaldehyde, potassium per magnet, sodium carbonate etc. 

Theory: - Benzaldehyde contains aldehyde functional group in presence of potassium per magnet it oxidizes 

into carboxylic acid and forms benzoic acid. 

Reaction:- 

 

C

O

H

O
Oxidation

Potassium Permagnet

Benzaldehyde

C

O

OH

Benzoic Acid  

 

 

Procedure:- 

1. Take 10 ml of water in round bottom flask. 

2. Add 1.5 gm of sodium carbonate in it then add some porcelain pieces in it. 

3. Add 10 ml of Benzaldehyde in this solution and connect the condenser then heat the solution on 

burner. 

4. If the solution starts boiling then add drop by drop of potassium per magnet solution with stirring up 

to 100 ml addition of potassium per magnet. 

5. After this stop the boiling and cool the flask under tab water, filter the solution. 

6. Take the filtrate in a beaker and add 50 ml of dil. HCl in it, so the ppt is obtained filter it. 

7. Dry the ppt. Note down melting point and yield of benzoic acid. 

 

 

 

 

Result: - The yield of obtained Benzoic acid is = …………….. gm. 

Melting point of obtained Benzoic acid is = ………°C 

 

 

 



 
 

Experiment No: 03 

Aim: - To prepare meta-dinitrobenzene from benzene and nitrating mixture. 

Apparatus: -Round bottom flask, conical flask, condenser, beaker, funnel etc. 

Chemicals: - Benzene, Concentrated Sulphuric acid, Concentrated Nitric acid etc. 

Theory: - Nitration of benzene is carried out in presence of nitrating mixture (mix of Conc. Sulphuric acid and 

Nitric acid). In this process nitronium ion attacks on benzene ring and forms meta-dinitrobenzene, because 

nitro group is meta directing & electron withdrawing hence incoming nitro group attach with benzene ring at 

meta position of each other. 

Reaction: -  

 

 HNO3

Nitration / Heat

Conc. Sulphuric acid N+

O

-O
N+

O

O-

meta-dinitrobenzeneBenzene Nitric Acid
 

 

 

 

Procedure:-  

1. Clean the round bottom flask and make it dry. 

2. Take 30 ml of Concentrated Nitric acid in flask and add 40 ml of Concentrated Sulphuric acid in it 

with constant stirring. 

3. The prepared mixture is added in the 50 ml Benzene containing round bottom flask, shake well and 

insert 2 to 3 porcelain pieces in it, connect the condenser. 

4. Heat this mixture for 30 minutes in the water bath. 

5. Then insert this mixture in a beaker containing crushed ice. 

6. The yellow colored ppt is obtained. Filter and dry it. 

7. Note down the melting point and yield of product. 

 

 

 

Result: - The yield of obtained meta-dinitrobenzene is = ……………. gm. 

                The melting point of obtained meta-dinitrobenzene is = ………. °C.  

 

 

 

 



 
 

Experiment No: 04 

Aim: - To prepare Iodoform from Acetone and Iodine. 

Apparatus: - Conical flask, pipette, stand, water bath, funnel etc. 

Chemicals: - Acetone, iodine, potassium hydroxide, sodium hydroxide etc. 

Theory: - When acetone is treated with iodine then α-halogenation is carried out and form intermediate 

which on hydrolysis in presence of potassium hydroxide forms Iodoform as a product.  

Reaction: - 

        

O

C

H3C CH3

Acetone

I I

Iodine

O

C

H3C C

I

I
I

3 HI
Iodination

O

C

H3C C

I

I
I

KOH / Hydrolysis
I

C H

I

I

Iodoform

H3C C

O

OH

Acetic Acid

1-tri-iodo acetone

1-tri-iodo acetone

3

 

 

Procedure:-  

1. Take 20 ml of KOH solution in the conical flask and add 10 ml of 50 % acetone in it. 

2. Then add iodine solution slowly upto the solution acquire color of iodine (dark brown). 

3. Warm this solution on water bath for 10 minutes. If the color of solution changes then add some 

amount of iodine in it for getting color of iodine. 

4. After this add NaOH solution drop by drop in the flask for forming precipitates. It is the ppt of 

Iodoform.   

5. Filter the solution and wash the ppt with NaOH for removing the excess iodine. 

6. Collect the ppt and dry it. 

7. Note down the yield of iodoform. 

8. Take the melting point of iodoform. 

 

Result: - The yield of obtained Iodoform is = ………….. gm. 

                 The melting point of obtained Iodoform is = …….. °C 

 

 

 



 
 

Experiment No: 05 

Aim: - Preparation of acetanilide from aniline. 

Apparatus: - Erlenmeyer flask (250mL), Conical flask, Pipette, Reflux condenser, Glass stirring rod, Buchner 

funnel, Suction pump, Filter papers, Measuring cylinder, Rubber cork, Fume hood, Spatula etc. 

Chemicals: - Aniline, acetic anhydride, acetic acid, ethyl alcohol etc. 

Theory: - Primary amines react with acid chlorides or anhydrides to form mono acetyl derivatives. Acetanilide 

is an organic chemical compound (meaning it›s composed of carbon and hydrogen mostly) that is classified as 

an amide in terms of its functional group. This means that it has the carbonyl group (carbon-oxygen double 

bond) bonded directly to a nitrogen atom. It also contains an aromatic ring, which is a ring composed of six 

carbon atoms and an alternating double-single-double-single bonding pattern all around the ring.  

Acetanilide is an analgesic, which was formally known as Antifebrin, and is structurally like acetaminophen 

(or Tylenol). However, unlike acetaminophen, acetanilide is toxic. Acetanilide is prepared from aniline using 

an acetylation reaction. Acetylation is often used to place an acetyl protecting group on primary or secondary 

amines to reduce their reactivity toward oxidizing agents or electrophiles. Acetamides are usually crystalline 

solids which can be a help in purification by recrystallization. 

Reaction: - 

 

 

Procedure:-  

1. Wash out all the apparatus with distilled water before starting the experiment.  

2. Prepare a mixture of 10ml of glacial acetic acid and 10 ml acetic anhydride in a beaker.  

3. Place 10ml (10.3 gm) of aniline in a round bottom flask and carefully add 20ml of acetic anhydride and 

glacial acetic acid mixture (equal volumes) and add a zinc dust.  

4. Set up the reflux condenser with the round bottom flask.  

5. Heat the reaction mixture gently for about 15–20 minutes on oil bath.  

6. Reaction mixture quickly crystallize.  

7. Pour the hot reaction mixture in a beaker containing ice cold water with constant stirring.  

8. Carefully stir the reaction mixture vigorously to hydrolyze excess of acetic anhydride.  

9. Reaction mixture was recrystallized from about 60ml mixture of one volume of acetic acid and two 

volumes of water.  

10. Crude product of acetanilide is precipitated, collect and filter of the colourless crystals at the suction 

pump, again wash thoroughly with water.  

11. Dried the crude product of acetanilide.  



 
 

12. Recrystallization the crude product by using a 30ml ethanol.  

13. Weigh the crude product and calculate the practical yield and obtained 12 gm and measure the 

melting point about 114 o C 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Result: - The yield of obtained Acetanilide is = ………….. gm. 

The melting point of obtained Acetanilide is = …….. °C 

 

 

 

 



 
 

Experiment No:  06 

Aim:-To determine the percentage purity of Acetamide. 

Apparatus:- Burette, Conical flask, pipette, stand etc. 

Chemicals:-Acetamide, Sodium hydroxide, phenolphthalein indicator, Oxalic acid, Methyl 

Orange indicator etc. 

Procedure:- 

PART I:-( preparation of std.solution of HCl) 

1. Take 10 ml of HCl (0.1N) in conical flask. 
2. Titrate it with 0.1 N Sodium carbonate in presence of Methyl Orange indicator. 
3. End point is red to colorless. 
4. Calculate the normality of HCl. 

 

PART-II(Blank Titration) 

1. Take 30ml of NaOH solution in conical flask. 
2. Add two drops of phenolphthalein indicator in it to get pink colour. 
3. Titrate this solution with 0.1 NStd.HCl. 
4. If the color of solution disappears then note down the burette reading.  
5. It is blank reading. 

 

PART III(Sample Titration) 

1. Take 1 gram of Acetamide in conical flask and add 25ml of NaOH solution in it.  
2. Add some porcelain pieces in that conical flask. 
3. Boil the solution for half an hour if water level goes down then add some amount of water in that to 

maintaining same water level. 
4. After heating cool it and add phenolphthalein indicator in it and titrate against HCl. 
5. If the color of solution disappears then note down the burette reading.  
6. It is sample reading. 

 

 

 

 

 

 

 

 

 



 
 

Observations: - 1) In Burette- 0.1 N HCl solution. 

                           2) In conical flask-30ml NaOH+1.2 ml of Ethyl Acetate. 

                           3) Indicator: - phenolphthalein, methyl orange. 

                           4) End point:- 

 

 

Observation Table:- 

Blank reading.(in ml) 
 
 

Sample reading. (In ml). 
 
 

 

 

 

Calculations:- 

 

 

Percentage purity of Acetamide = 
Burette reading – Sample reading   × 100 

Burette reading 
 

 

 

 

 

 

 

Result: - The percentage purity of given Acetamide is =------------% 

 

 

 



 
 

Experiment No:  07 

Aim:-To determine the percentage purity of Acetic Acid 

Apparatus: -Burette, Conical flask, pipette, burette stand etc. 

Chemicals: -Acetic Acid, Sodium hydroxide, phenolphthalein indicator, Oxalic acid, Methyl Orange indicator 

etc. 

Procedure:- 

 PART I: - (preparation of std.solution of NaOH) 

1. Take 10ml of NaOH (0.1 N) in conical flask. 

2. Titrate it with 0.1 N Oxalic acid solution in presence of Methyl Orange indicator. 

3.  End point is red colour. 

4.  Calculate the normality of NaOH. 

 

PART II:- 

1. Take 10ml of Acetic acid in conical flask and add two drops of phenolphthaleinIndicator in it. 

2. Now titrate this solution against 0.1 N NaOH solution. 

3.  End point is colorless tofaint pink color. 

4.  Note down the reading and calculate the strength of given Acetic acid. 

 

Observations: - 1) In Burette- 0.1 N NaOH solution  

                           2) In conical 1oml of Acetic acid 

                           3) Indicator: - phenolphthalein,                            

                           4) End point:-Colorless to faint pink 

 

 

 

 

 

 

 



 
 

Observation Table:- 

Sr.No Volume of sample Burette reading (in ml) Mean 

Initial Final Difference 

1 10 ml     

2 10 ml    

 

 

 

Calculations: - 

 

I)-Normality of NaOHII) Normality of Acetic acid 

Oxalic acid= Sodium hydroxide                              Acetic acid=Sodium hydroxide 

N1V1=N2V2                                                               N3V3=N2V2 

 

 III) Strength of Acetic acid = Normality of Acetic acid × Equivalent Wt of Acetic acid 

 

IV) 

 

 

 

Result:-The percentage purity of given Acetic acid is -----------%    

 

 

Percentage purity of Acetic Acid = 
Strength of ACOH × 100 

Equivalent weight 



 
 

Experiment No:  08 

Aim: - To determine the percentage purity of Ethyl Acetate. 

Apparatus: - Burette, conical flask, pipette, burette stand etc. 

Chemicals: - Ethyl acetate, Sodium hydroxide, phenolphthalein indicator, oxalic acid, Methyl Orange 

indicator etc. 

Procedure:- 

PART I :-( preparation of std.solution of HCl) 

1. Take 10ml of HCl (0.1N) in conical flask. 

2. Titrate it with 0.1 N Sodium carbonate in presence of Methyl Orange indicator. 

3. End point is red color to colorless. 

4. Calculate the normality of HCl. 

 

PART-II (Blank Titration) 

1. Take 30ml of NaOH solution in conical flask.  

2. Add two drops of phenolphthalein indicator in it to get pink colour. 

3. Titrate this solution with 0.1 N Std. HCl. 

4. If the color of solution disappears then note down the burette reading. 

5.  It is blank reading. 

PART III (Sample Titration) 

1. Take 30ml of NaOH solution in conical flask. 

2. Add 1.5ml of Ethyl Acetate and close the mouth of conical flask. 

3.  Heat the solution in water bath for half an hour and cool it.  

4. Then add two drops of phenolphthalein indicator in it. 

5. Titrate this solution against Std. HCl.  

6. If color of solution disappear then note down the burette reading.  

7. It is sample reading. 

 

 

 

 

 

 

 

 



 
 

Observations:- 

1. In Burette- 0.1 N HCl solution  

2. In conical flask-30ml NaOH+1.2 ml of Ethyl Acetate. 

3. Indicator: - phenolphthalein, methyl orange. 

4. End point:- 

 

  Observation Table:- 

Blank reading. (in ml) 
 
 

Sample reading. (In ml). 
 
 

 

 

 

 

 

 

 Calculations:- 

 

Percentage purity of Ethyl Acetate = 
Burette reading – Sample reading   × 100 

Burette reading 
 

 

 

 

 

 

Result: - The percentage purity of given Ethyl Acetate is =------------% 

 

 

 



 
 

Experiment No: - 09 

Aim: - Preparation of Benzoic Acid from Ethyl Benzoate by Hydrolysis Reaction. 

Apparatus: - Round bottom flask (250mL), Beaker , Pipette, Glass rod, Reflux condenser, Funnel, Filter 

paper, Measuring cylinder etc. 

Chemicals: - Ethyl benzoate, Sodium hydroxide solution, Hydrochloric acid etc. 

Theory: - This process is called base hydrolysis (or saponification) of an ester and is used in this 

experiment to first obtain sodium benzoate solution, and then benzoic acid from ethyl benzoate. Ethyl 

benzoate belongs to a class of compounds called esters. Esters are hydrolyzed either by an acid or a base. 

Alkaline hydrolysis of ester is irreversible which is also called as saponification. Acid hydrolysis of ester is 

reversible reaction. Acid hydrolysis of ester is can occurs by more than one type of mechanism, the 

common mechanism is: Alkaline hydrolysis, which occurs through a nucleophilic acyl substitution. Here 

ethyl benzoate on hydrolysis with sodium hydroxide gives benzoic acid and ethyl alcohol, where OH ion of 

sodium hydroxide act as a nucleophile. When ethyl benzoate is shaken with water two liquid layers form. 

The upper layer is ethyl benzoate (less dense) and the lower layer is water. There is no clear indication of 

any reaction taking place. A more careful study shows that ethyl benzoate reacts very slowly with water 

and is hydrolyzed to give benzoic acid and ethanol, but the reaction does not go to completion. However, 

ethyl benzoate is found to react much faster with aqueous sodium hydroxide, the reaction going to 

completion, to give sodium benzoate (water soluble) and ethanol (miscible with water). The ethanol may be 

recovered by simple downward distillation from the reaction mixture and collected as a solution in water. 

Reaction:- 

 

Procedure:- 

1. Properly clean the glassware and lightly grease the ground glass joints.  

2. Use only a small amount of the lubricant supplied (on the upper bench top) to grease the joints, 

then rotate them together to form a smooth seal. Excess grease may be wiped off with a towel.  

3. Set up the apparatus with the condenser attached to the round bottom flask in the reflux position. 

Do not clamp too tightly or the glass may break. Never store glassware with the joints connected 

as they may “freeze” together.  

4. Then carefully detach the 100ml round-bottomed flask from the apparatus and dispense 2.0ml of 

ethyl benzoate into it.  

5. Then transfer 15ml (graduated cylinder) sodium hydroxide followed by 3 or 4 boiling granules to 

the ethyl benzoate in the flask and reattach it to the apparatus.  

6. Then heat can be gently over a low flame so that the liquid refluxes for 30minutes at a temperature 

at 90–100°C.  

7. Reaction mixture in the flask should be shaken by using glass rod almost continuously to speed up 

the hydrolysis reaction. 73 Synthesis and Characterization of Benzoic Acid...  



 
 

8. All of the oily drops of ester have disappeared (about 15 minutes) and the solution is almost clear 

when shaken, stop heating and cool the room temperature for minutes.  

9. Reactive solution is acidified with HCl. The resultant acidified solution is cooled is an ice water 

bath.  

10. Collect the crystals by vacuum filtration using a Buchner flask and funnel. Rinse the crystals with 

a little ice water and allow them to dry under suction in the Buchner funnel for a few minutes.  

11. Dried the crude product of benzoic acid by pressing them between filter papers.  

12. Crude product crystals to a pre-weighed, labelled sample vial and reweigh to determine the mass of 

product obtained and give a yield about 1.3gm. 

 

 

 

 

 

 

 

 

 

 

 

 

Result: - The yield of obtained Benzoic acid is = ………….. gm. 

The melting point of obtained Benzoic acid is = …….. °C 

 

 

 

 

 

 

 

 


