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INTRODUCTION

• Compared to solvent-borne coatings water-borne coatings represent 
an environmentally friendly solution for wood protection. 

• The main feature of these coatings is the use of water as a medium 
for dispersing the resin.

• Contact of wood with water leads to swelling, primarily cellulose 
molecules, which is evident at the macroscopic level as raising of 
wood fibers or „grain raising“.



THE AIM OF RESEARCH

The aim of this research was to modify the wood surface in order 
to reduce the impact of wood grain raising on aesthetic properties 
of coated wood while maintaining the adhesion between water-
borne coating and wood.

The modification of wood surface was done by application of 
polyelectrolyte solution. 



Polyelectrolytes

• Polyelectrolytes are polymers that dissociate in water or any 
other polar solvents, making the polymer charged.

• Wood surface has negative charge.

• Previous study showed that the modification of wood veneer 
made of English oak (Quercus robur) and Scots pine (Pinus

sylvestris) with cationically charged polyelectrolyte leads to 
reduced water uptake 



Materials and methods

Group Sanding system

I P150

II P150-P180

III P150-P180-P220

• Samples of beech wood (Fagus moesiaca) were sanded on the wide belt sanding 
machine using the sandpaper with following grits: P60, P80, P100 and P150. 

• After machine sanding, all of the samples were divided in three groups and sanded by 
hand.

• After manual sanding one-half of all of the samples was treated with 1% solution of 
polyethyleneimine (PEI) of high molecular weight in deionized water.

• All the samples were coated with water-borne transparent base coating using an 
applicator with a fixed gap height.



Wood surface roughness measurement after sanding and after coating and curing of 
water-borne coating

Dry film thickness measurement by 
ultrasonic gauge

Adhesion measurement by pull-off 
test



Results

Sanding group I II III I II III

Application of 1% PEI Yes Yes Yes No No No

Ra (µm)

After sanding 3,448 3,067 2,987 3,607 3,024 2,855

After coating 1,208 1,283 1,384 2,177 1,906 1,769

Dry film thickness (µm) 110 103 109 110 103 105

Adhesion (MPa) 3,97 3,82 3,13 4,52 4,33 3,46



Sample of untreated wood coated with 
water-borne coating

Sample of wood treated with 1 % PEI HMW 
and coated with water-borne coating



Conclusion

• The use of PEI resulted in significantly lower surface roughness of coated 
samples.

• Although the samples treated with PEI showed lower adhesion in comparison 
with the samples prepared in the same manner without the treatment with 
polyelectrolyte, this difference is not statistically significant.

• It can be concluded that treatment with PEI solution enables the reduction of 
roughness of coated surfaces, while preserving the adhesion of the water-
borne coating on wood.

• In addition, the application of PEI makes the use of coarser grits (I group) for 
sanding sufficient and thus has a positive impact on reducing the costs of 
wood sanding.


