
Test for Aldehydes and Ketones

Description:
Aldehydes and Ketones are compounds containing the carbonyl group. 
The carbonyl group consists of a carbon atom bonded to oxygen atom by 
a double bond.
In Aldehydes, the carbonyl carbon is attached to at least one hydrogen atom
and to a carbon containing group (aliphatic or aromatic radical), but in 
ketones,the carbonyl carbon is attached to two aliphatic or aromatic groups.
In this experiment, we will test for the carbonyl group. This can be 
investigated using 2,4-dinitrophenylhydrazine, where this reagent reacts 
with carbonyl group, forming Phenylhydrazines. Phenylhydrazines are 
colored compounds “red , yellow or orange “ according to aldehydes or 
ketones.Then we will differentiate between aldehydes and ketones by 
performing Tollen’s Test, Schiff’s Test and Fehling’s Test.
                                             

Aim:
Identification of aldehydic and ketonic functional groups and differentiating 
between both groups.

Learning objective:
- Identify aldehydic and ketonic functional groups in organic compounds 
  by performing 2,4-dinitrophenylhydrazine test.
- Differentiating between aldehydes and ketones by Tollen’s, Schiff’s Test 
  and Fehling’s Tests.

Materials and equipment:
- 2,4-Dinitrophenylhydrazine reagent
- 2,4-dinitrophenylhydrazine
- Concentrated sulfuric acid
- Stoppered bottle
- Benzaldehyde 
- Acetone
- Sodium bisulfite
- Triphenylmethane dye
- Activated Charcoal
- Fehling’s A
- Fehling’s B



Procedure: 

2,4-Dinitrophenylhydrazine Test

1. Prepare 2,4-Dinitrophenylhydrazine reagent by dissolving 1 gm of 
    2,4-dinitrophenylhydrazine in 5.0 mL of concentrated sulfuric acid in a 
    beaker then add 7.0 mL water and 25 mL 95% ethanol then stir the 
    solution.

2. Transfer the solution from the beaker to stoppered bottle and place label 
    2,4-Dinitrophenylhydrazine reagent.

3. In a test tube dissolve 3 drops of benzaldehyde in 2 mL 95% ethanol.

4. In another test tube dissolve 3 drops of acetone in in 2 mL 95% ethanol.

5. Add  2 mL of the 2,4-dinitrophenylhydrazine reagent you just prepared to 
    both tubes.

Observation: The formation of yellow precipitate in both tubes. 
Conclusion: The presence of an aldehyde and ketone group.

Both aldehydes and ketones give yellow or orange precipitate with 
2,4-dinitrophenylhydrazine reagent.

 



Tollen’s Test

1. Prepare Tollen’s reagent by adding 5 mL of 5% silver nitrate to two test 
    tube. 

2. Add 3 drops of 10% sodium hydroxide to each tube.

3. Mix the solution thoroughly in both tube.

Observation: formation of brown gray precipitate in each tube.

4. Add 10% ammonium hydroxide solution drop by drop to each tube, 
   shake after the addition of each drop until the precipitate just dissolves.

Note: The Tollen’s reagent has been prepared in both tubes.

5. Add 3 drops benzaldehyde to one of the test tube then shake the tube for 
    mixing.

6. Add 3 drops of acetone to the other test tube then shake the tube for 
    mixing.

7. Leave the tubes for 10 minutes. 

Note: after passing 10 minutes you will observe the formation of silver 
          mirror in the benzaldehyde tube and no reaction in acetone tube. 

 



Schiff’s Test:

1.   Prepare Schiff’s reagent by mixing 1.5 mL of concentrated hydrochloric 
      acid to 100 mL of water in a beaker.

2.   Then Add 2.8 gm of sodium bisulfite.

3.   Then Add 1 gm of colored triphenylmethane dye then mix the solution.

4.   Close the beaker by adding a lid to it.

5.   Shake the solution until it turns yellow then to light brown color then 
      leave it 2 hours until it turns to be clear solution with some impurities.

6.   Add half spoon of activated charcoal to the solution then stir the 
      solution for 1 or 2 minutes. 

7.   Prepare a funnel with a filter paper then place Erlenmeyer flask under it.

8.   Slowly pour the solution into the funnel.

9.   Transfer the solution from the Erlenmeyer flask to stoppered bottle and 
      place label Schiff’s reagent.

10. Add 2 drops of benzaldehyde to a test tube.

11. Add 2 drops of acetone to another tube.

12. Add 1 mL of Schiff’s reagent to both tubes.

Observation: the formation of brilliant purple color in the benzaldehyde tube
                       and no reaction occurs in the acetone tube.

 



Fehling test:

1. Prepare Fehling’s reagent by mixing exactly equal volumes of Fehling’s A 
    and Fehling’s B solution in a 1:1 ratio by adding  1 mL of each solution 
    in a test tube.

Notes:
- Fehling’s A solution is an aqueous solution of copper sulfate pentahydrate 
  (CuSO4 .5H2O) with few drops of concentrated sulfuric acid. 
- Fehling’s B solution is an aqueous solution of potassium sodium tartrate 
  (C4H4K NaO6 ,4H2O) and sodium hydroxide.

2. Add 5 drops of benzaldehyde in a test tube.

3. Add 5 drops of acetone in another test tube.

4. Add 1 mL of Fehling reagent you just prepared to both tubes.

5. Place both tubes in water bath for five minutes at 60 ° C.

Observation: The formation of reddish brown precipitate in the 
                        benzaldehyde test tube while in acetone test tube nothing 
                        happened (no reaction).

 


