
Polymers may absorb moisture during 

production, transport, and storage which 

can seriously affect their structure and 

properties. For certain production processes, 

water content limits must be adhered to 

otherwise quality may be compromised. 

Controlling the water content is a crucial 

factor in the production of high-quality  

end products.

Many polymers have poor solubility and 

can only be analyzed using a temperature 

optimized Karl Fischer oven. Some plastic 

powders release water easily and can be 

titrated in suspension, preferably at an 

increased temperature. Some samples may 

need grinding with a laboratory mill before 

titration, or with a homogenization device 

inside the titration vessel. Particular plastics 

are soluble in chloroform, formamide, 

N-methylpyrrolidone or in ketones. As long 

as these solvents are suitable for use in 

combination with the usual alcohols in the 

KF titration, volumetric titration is possible.

The sample we analyzed was a colourless 

granulate. First we tested whether direct 

titration is possible. PLA granulate cannot be 

dissolved for direct titration in the alcohol-

containing KF media even when they contain 

portions of chloroform. However, around 

9 g granulate dissolves slowly in 50 mL 

chloroform to form a viscous solution.  

A disposable syringe without a hypodermic 

needle is suitable for handling in such case.

We used granulate-chloroform solution 

for tests for the direct coulometric and 

volumetric determination of the water 

content. From our experiences we do not 

recommend use of direct coulometric 

titration. In volumetric titration, when  

using Hydranal™-LipoSolver CM as a 

working medium, about 5 mL of the viscous 

sample solution can be dissolved if dosed 

very slowly.
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Procedure for volumetric one-component titration:
Place 40 mL Hydranal-LipoSolver CM in the 

titration vessel and titrate to dryness with 

Hydranal-Composite 5. Weigh-in precisely by 

means of differential weighing approximately 

5 mL of the granulate-chloroform solution. 

When the sample is dissolved, titrate the 

water content with Hydranal-Composite 5.

The blank value of the chloroform must be 

taken into account during the calculation of 

the water content.

Hydranal-Water Standard 10.0,  

Hydranal-Water Standard 1.0, and  

Hydranal-Standard Sodium Tartrate 

Dihydrate are suitable for determination 

of the titer or control of the volumetric 

determination.

Subsequently, we tested the indirect method with KF oven. The optimal temperature was 

determined based on the heating ramp. 

Procedure for coulometric titration with a KF oven:
Place 150 mL of Hydranal-Coulomat 

AG-Oven (or Hydranal-Coulomat AG) in 

the anode compartment of a coulometric 

cell with diaphragm. Fill the cathode 

compartment to the same level with 

Hydranal-Coulomat CG. The cell without 

diaphragm only requires 150 mL of 

Hydranal-Coulomat AG-Oven (or Hydranal-

Coulomat AG or Hydranal-Coulomat AD).

Switch on the machine, and it automatically 

titrates to dryness. When the drift is low 

(< 10 μg H2O/min.) and stable, connect the 

carrier gas. When the original stable drift 

value is approximately reached with the 

carrier gas, weigh-in precisely by means of 

differential weighing approximately 0.5 g of 

the sample and heat to 210°C.

Hydranal-Molecular Sieve 0.3 nm or 

Hydranal-Humidity Absorber is very well 

suited as a drying agent for the carrier gas.

Hydranal-Water Standard 1.0 and  

Hydranal-Water Standard 0.1 PC are 

suitable for controlling the coulometric cell. 

Hydranal-Water Standard KF Oven  

140–160°C and Hydranal-Water Standard 

KF Oven 220–230°C are suitable for 

controlling the KF oven.
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C O U LO ME T R I C  R E A G E N T S

34739 HYDRANAL-Coulomat AG-Oven

34836 HYDRANAL-Coulomat AG

34828 HYDRANAL-Water Standard 1.0

34810 HYDRANAL-Coulomat AD

34840 HYDRANAL-Coulomat CG

34426 HYDRANAL-CRM Water Standard 1.0

34446 HYDRANAL-Water Standard 0.1 PC

34693 HYDRANAL-Water Standard KF Oven 
140–160°C

34748 HYDRANAL-Water Standard KF Oven 
220–230°C

V O LU ME T R I C  R E A G E N T S

A U X IL I A R IE S

34805 HYDRANAL-Composite 5

37855 HYDRANAL-LipoSolver CM

37863 HYDRANAL-Chloroform

34696 HYDRANAL-Standard Sodium  
Tartrate Dihydrate

34424 HYDRANAL-CRM Sodium  
Tartrate Dihydrate

34849 HYDRANAL-Water Standard 10.0

34425 HYDRANAL-CRM Water Standard 10.0

34828 HYDRANAL-Water Standard 1.0

34426 HYDRANAL-CRM Water Standard 1.0

34788 HYDRANAL-Humidity Absorber 34241 HYDRANAL-Molecular Sieve 0.3 nm
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