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The paper industry is continually looking for new ways to reduce production costs while maintaining product 
quality.  For printing and writing grades, one approach is to reduce the amount of fibre used in products 
by increasing the filler fraction.  This has created recent interest in new retention-aids addition and mixing 
strategies.  Connected to this, retention chemicals are being added increasingly closer to the headbox 
compared with conventional methods.  While this strategy has proven beneficial on many paper machines, it 
often provides little to no benefit with others, and at times has had deleterious effects.

In this work, we perform a rigorous investigation of retention aids mixing very close to the headbox, for 
both single and dual component retention systems, through a series of pilot production trials using the 
FEX machine at Innventia.  In particular, we compare length/time events between the addition point and 
the headbox , the feed pump, and between the different components.  Additionally, turbulence is modified 
very close to the headbox thus allowing control of the dynamic mixing energy in the flow.  Formation is then 
measured using beta-radiography and the filler content in the sheets is determined rigorously.  Process 
monitoring is made throughout the trials using novel optical methods which provide continuous feedback of 
filler floc-size, headbox and white water concentration, and web formation on the wire.

Results from these studies show that optimal retention system performance can be realized with addition 
made only a fraction of a second from the headbox but only if the turbulence is manipulated to the correct 
level.  Moreover, for two-component systems, the best performance was found when the cationic and anionic 
components were added only a fraction of a second from each other and from the headbox.  However, when 
turbulence levels were too low, the result was poor mixing and poor retention and formation.  Too high of 
turbulence levels was also found to result in poor retention, most likely due to causing degradation of the 
retention polymers.   

Our results show a strong coupling between the local turbulence levels in the flow at the addition point, the 
time/length between addition and the headbox, and improved retention-formation in paper.  Moreover, we 
have created an on-line monitoring system that can be incorporated within industrial paper machines for 
optimizing retention aids addition and mixing.


