
Mandatory Experiment 7.5 

The oxidation of phenylmethanol to benzoic acid with potassium 
manganate(VII) solution in alkaline conditions. 
 
The primary alcohol phenylmethanol can be oxidised to the corresponding carboxylic 
acid benzoic acid using alkaline potassium manganate(VII) solution. The almond-like 
smell of benzaldehyde can be detected clearly during the reaction, indicating that the 
alcohol is first oxidised to an aldehyde, and the aldehyde then oxidised to a carboxylic 
acid. 
 
The balanced equation for the reaction is: 
 
3C6H5CH2OH + 4KMnO4   →  3C6H5COOH + 4MnO2 + H2O + 4KOH 
 
The oxidation state of Mn changes over the course of the reaction. The initial colour 
of the solution of manganate(VII) is dark purple. As it oxidises the phenylmethanol, 
the Mn+7 will be reduced to Mn4+, precipitating out as MnO2–	  	  the brown solid is 
visible as the reaction progresses. The Mn4+ is further reduced to soluble Mn2+, using 
sodium sulfite, which allows for all solid product to be easily isolated by filtration. 
Benzoic acid is sparingly soluble in water, and as the reaction cools, it will precipitate 
out. 
 
Chemicals needed: 

Phenylmethanol  

Anhydrous sodium carbonate  

0.2 M solution of potassium manganate(VII) 

Concentrated hydrochloric acid  

Saturated solution of sodium sulfite 

 

Equipment needed: 

Safety glasses 

PVC gloves 

Beakers 

Droppers 

50 cm3 conical flask 

Weighing boat 

Water bath 

  



Vacuum filtration apparatus 
 
Procedure 

1. Place 1 cm3 of phenylmethanol in a 100 cm3 or 250 cm3 conical flask and add 

0.5 g of anhydrous sodium carbonate. 

2. Add 25 cm3 of 0.2M solution of potassium manganate(VII) and swirl. 

3. Heat the solution at a minimum temperature of 60 °C for 20 minutes on a 

water bath. The solution turns brown on heating. 

4. After cooling slightly, add concentrated hydrochloric acid a few drops at a 

time swirling well until fizzing just ceases and the solution clears leaving a 

brown residue of manganese(IV) oxide. 

5. Add saturated sodium sulfite solution 0.5 cm3 at a time swirling well  until the 

solution is completely clear (No trace of MnO2). 

6. A precipitate of benzoic acid is formed as the solution cools. The process may 

be accelerated by standing the conical flask in ice-water. The crystals are 

isolated by vacuum filtration and allowed to dry. The product is weighed so 

that a percentage yield may be calculated. 


