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Water Absorption from Label Stock 
Tips & Tricks No. 9 

 
 
The water absorption of paper is controlled by so-called sizing, which has nothing to do with the adhesive itself.  
Like other trades, papermakers use terms which can be confusing. 
 
There are in principle two types of product with which the water absorption of label paper can be controlled.  It 
is possible to either use synthetic products, such as alkyl ketene dimers (AKD), which partially react chemically 
with the fibre, or products based on rosin, which are physically bonding to the paper fibre with a fixing agent 
containing aluminium. Both product groups have their advantages and disadvantages and should be adapted 
for later use. 
 
The reactive glue AKD is very efficient and a very hard sizing can be achieved. The paper is produced under 
neutral or slightly alkaline conditions (pH 7-9) and is very durable. To achieve good wet tack and alkaline 
resistance, modern and formaldehyde-free wet tack agents based on epichlorohydrin can be used. However, 
AKD in particular has the disadvantage that only part of the sizing agent reacts (binds) with the fibres, the 
unbound parts can migrate freely in the paper and under certain conditions lose their sizing potential. Negative 
effects are caused by high humidity and high temperature as well as the use of calcium carbonate as a filler, 
whereby this applies mainly to synthetic PCCs and less to natural chalk. Likewise, overdosing of the sizing agent 
can lead to increased smoothness or dusting. Both phenomena have a detrimental effect on adhesion during 
labelling, especially in the case of subsequent pasteurisation. 
 
When sizing label paper with resin glue, it is essential to use an aluminium component (alum; PAC) to precipitate 
the sizing agent on the fibre. These papers are usually produced under acidic to pseudo-neutral conditions (pH 
4 - 6.8), and formaldehyde-containing wet strength agents such as melamine resin have traditionally been used 
under these conditions. Nowadays it is also possible to use products based on epichlorohydrin, which is suitable 
for contact with food. The advantage of this type of sizing is a very well controllable and durable sizing, 
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eventhough the sizing power of an AKD can not quite be reached. Resin glue does not negatively influence the 
adhesion of labels and a fault-tolerant paper is available for labelling.  
 
Various measuring methods are available for checking the sizing, the simplest and most common method is to 
determine the water absorption according to Cobb. Here, a sample is soaked against the surface under defined 
conditions for a defined time and then the mass of water absorbed in the sample is determined. Often a Cobb60 
is measured and specified in data sheets, in this case the paper is placed in contact with water for 60 seconds. 
The unit is given in g/m² and refers to the amount of water in the paper. A Cobb60 of 17 g/m² means that 17 
g/m² of water is absorbed in 60 s. This measured value has a very empirical character and is suitable for quality 
control of incoming goods and production. Even if this method does not take into account all aspects of the 
complex processes of wetting and absorption, it is sufficient for a quick assessment of sizing. 
 
For an exact evaluation of the interaction of label, adhesive and the material to be glued in fast running labelling 
machines, special measuring methods are available today. By measuring the dynamic penetration, an exact 
statement can be made about the wetting and absorption of the liquid into the paper. The changing sound 
transmission due to the displacement of air by liquid in the paper is measured. 
 
Another method is the measurement of the edge angle - a defined drop of test solution is applied to the paper 
and the shifting angle of the drop during its absorption into the paper is recorded by a camera system. 
 
Both methods require expensive equipment and an experienced user with background knowledge and are rarely 
used in production control. Often laboratories or suppliers have such resources and can provide support. 
 


