
Water Determination Using Karl Fischer Titration 
Water content needs to be determined at all stages of the manufacturing process from raw materials to 

finished goods. The quality of the product depends on it. In products such as kerosene, transformer 

insulation oil or brake oil, the presence of unwanted moisture can have disastrous consequences. 

In the pharmaceutical industry, it is essential to know the amount of water contained in the ingredients 

of a drug in order to correctly predict its lifetime, stability and effectiveness. 

In the food industry, the water content of both raw materials and the finished foodstuff needs to be 

carefully monitored. 

The technique most commonly used for these analyses because of its rapidity, accuracy and ease of use 

is Karl Fischer titration. The titration is based on the oxidation of sulphur dioxide by iodine in the 

presence of water. It is the same reaction as the iodometric titration of sulphur dioxide in water. 

I2 + SO2 + 2H2O →2HI + H2SO4  
In 1935, Karl Fischer published a description of “a new procedure for the titration of water” using the 

above reaction in an anhydrous nonaqueous solvent. However, in order to shift the equilibrium to the 

right, it was necessary to neutralise the acids produced. Originally pyridine was used as the 

neutralising base. Later on, diethanolamine followed by imidazole were used as buffers. 

Recent studies show that methanol, which is the most commonly used solvent, 

contributes in the reaction. The Karl Fischer titration can therefore be described by the two following 

reactions (“B” designates the base used): 

CH3OH + SO2 + B → [BH]SO3CH3  

H2O + I2 + [BH]SO3CH3 + 2 B →  [BH]SO4CH3 + 2[BH]I  
 

The working medium 
Two types of reagents are available: 

One-component reagents 
One-component reagents contain all the reactants (iodine, sulphur dioxide and a base) dissolved in a 

suitable solvent. The working medium (i.e. the solvent required), can be freely chosen by the user 

depending on the dissolution properties of the sample to be investigated. The stoichiometry 1:1 of the 

Karl Fischer reaction is only fulfilled if there is more than 25% methanol in the reaction mixture. A 

methanol-free working medium can be used, however it is important to determine the titre of the KF 

reagent in the same working medium. 



Two-component reagents 
The solvent 

The modern solvents available today present a high buffer and dissolution capacity. These solvents 

consist of sulphur dioxide, a base and methanol. The main advantages of these solvents are: 

• A more rapid titration due to better reaction kinetics. An advantage especially for the titration of large 

amounts of water. 

• A better reproducibility, because the reaction environment is stable. The pH and the sulphur dioxide 

concentration remain constant. 

For the titration of samples producing side reactions (aldehydes, ketones and silanols), it is necessary 

to use an appropriate solvent. Most reagent manufacturers include the letter K in the commercial name 

of such solvents. 

The titrant 

The titrant consists of iodine dissolved in methanol. We often find that the titrant has three titres 1, 2 

and 5 mg of water per ml titrant. Even if it is possible to perform a titration with more than one stroke 

of the burette piston, it should be avoided by an appropriate reagent titre and choice of sample size. 

This allows the titration time to be reduced and therefore improves the reproducibility. As for two 

component reagents, the titration of samples producing side reactions (aldehydes, ketones and 

silanols), require an appropriate solvent. 

 DL18 Karl Fisher Titrator:
 

 



 

 
Your laboratory experiment: 
 

 1. Receive the sample.  

 2. Follow sample preparation and handling instructions to weigh the sample or measure its 

volume.  

 3. Follow the titration instruction to determine the amount of water in mg.  

 4. Calculate the amount of water in your sample in mg/mL, or in %%.  

Report the results of titration. 

 



 

 

 
 



TITRATION INSTRUCTIONS: 
 

 
 
Attention: Do not add your sample until BUSY light blinks! 
 
Titre (“CONC”) value is stored in computer memory: 
 

 
The effect of external moisture is taking into account by DRIFT value: 

 


