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The strength development of cationic starch can be significantly affected by the water quality in the mill. In 
many papermills using recycled fibers, the use of cationic wet-end starch is less effective due to the “bad” 
quality of the water. But what are these substances that are responsible for this reduction of strength 
development?

High concentration of salts are known to have a strong impact on the effectivity of starch by reducing the 
zeta potential of the fibers and the charge of the cationic starch itself. In this study we see that larger salt 
molecules, organic salts and acids have a big impact too. 

In paper production using recycled fiber, “old” starch is dissolved from the waste paper in the water at the 
pulper and the COD rises in the white water. This results in higher bacterial activity, which will increase 
acidity in the process water and the level of amylase. The lower pH makes it possible to dissolve part of the 
CaCO3, which is abundantly present. This will increase the conductivity and hardness of the water. The higher 
conductivity will reduce the effectivity of all charge based additives and the system becomes even more 
loaded with detrimental substances. 

In the end it leaves the industry with limited options to increase strength. Most common practice is using 
expensive synthetic dry strength agents or increasing the amount of starch used at the size press or the use 
of much higher cationic wet-end starch. 

Of course other options are also possible, like increasing the fresh water consumption, or reducing the 
conductivity by reusing water from the waste water plant.  Another interesting approach is reducing the 
bacteriological activity in the white water with biocide and hereby reducing the conductivity significantly, the 
total kill approach.  This approach will reduce the level of organic salts and acids, conductivity and presents of 
alpha amylase in the white water.

This study gives an overview of several series of lab experiments, which show the function of  inorganic salt, 
organic salt, acids, anionic trash and COD in relation to strength development resulting in new strategies to 
improve strength in recycled paper and board.
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