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Barrier Coating

Abstract:

The handling of coating raw materials, preparation of coating formulations, application processes, and 
drying methods all play a crucial role in determining the final barrier performance of coated board and 
paper. Any deficiencies in these areas can significantly degrade barrier properties or render the coated 
material completely unusable.

The abstract provides an overview of common equipment and procedures used across these stages, 
their impact on barrier performance, and key practical considerations for both online and offline barrier 
coating operations. Topics covered include:

•	 Key components of barrier coating formulations

•	 Considerations for raw material quantities, storage, and handling to maximize efficiency and 
minimize deterioration or losses

•	 Requirements for mixing equipment used in water-based barrier dispersion coatings

•	 Criteria for selecting online vs. offline coating solutions

•	 Choosing the appropriate coating application system and evaluating the advantages and limitations 
of different coating methods

•	 Special formulation considerations for various coater types

•	 Effective drying techniques for water-based barrier coatings
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INTRODUCTION

Barrier coating discussions often centre on the application system, but the broader process chain plays an equally vital role. 
Material handling, mixing, coater feed and circulation, and drying all impact barrier performance and efficiency—often more 
than the coating equipment itself. Optimizing these interconnected steps enhances coating uniformity, stability, and overall 
effectiveness.

The choice between online and offline coating depends primarily on production volume, but other factors also influence 
feasibility. Frequent grade changes can cause material and time losses, making online application less practical in many 
cases. Equipment limitations, such as minimum flow rate requirements for curtain coaters at lower speeds, further impact 
suitability. Additionally, the number of coaters and drying setup—long web runs being impractical for online coating—are key 
considerations in optimizing barrier quality and efficiency.

Material handling and mixing systems for coating formulations are generally not designed for frequent raw material changes 
or the strict isolation required for barrier coatings (Figure. 1). Selecting the right equipment and process layout is crucial to 
minimizing material losses, unnecessary leftovers, and losses due to void volumes. Given the higher costs of raw materials and 
formulations compared to graphical coatings, these losses can significantly impact profitability, potentially jeopardizing the 
economic viability of a barrier coating operation.

 

Figure 1. Simplified material flow coating kitchen (batch mixers) 

 

The choice of a coa�ng applica�on system should priori�ze flexibility, ensuring compa�bility with the 
desired opera�ng window (e.g. speed vs. coat weight, see Fig. 2). Equipment should impose minimal 
restric�ons on the formula�on. Compromises necessary in formula�on design or reliance on addi�ves 
for coater runnability can nega�vely impact barrier performance. Addi�onally, addi�ves like 
surfactants o�en necessary for curtain coa�ng face limita�ons due to food compliance requirements. 

 

 

Figure 2. Operating window of coaters 

 

Special coa�ng prepara�on, such as de-aera�on, must be considered for its opera�onal impact and 
poten�al material losses. Addi�onally, op�mizing the complete coater supply, screening, and 
circula�on system is essen�al for minimizing void volumes and maximizing material efficiency. 

Mul�-layer coa�ng approaches are preferred for enhanced barrier performance and material 
efficiency. Due to the stochas�c distribu�on of defects, applying the same coat weight in two 
independent layers in general yields superior results compared to a single-layer applica�on. Thinner 
film-forming layers—common in dispersion-based barrier coa�ngs—dry more effec�vely, as moisture 
diffusion distances are shorter. Pre-coa�ngs further op�mize barrier proper�es and improve material 

Fig. 1. Simplified material flow coating kitchen (batch mixers)

The choice of a coating application system should prioritize flexibility, ensuring compatibility with the desired operating 
window (e.g. speed vs. coat weight, see Fig. 2). Equipment should impose minimal restrictions on the formulation. Compromises 
necessary in formulation design or reliance on additives for coater runnability can negatively impact barrier performance. 
Additionally, additives like surfactants often necessary for curtain coating face limitations due to food compliance requirements.

 

Figure 1. Simplified material flow coating kitchen (batch mixers) 

 

The choice of a coa�ng applica�on system should priori�ze flexibility, ensuring compa�bility with the 
desired opera�ng window (e.g. speed vs. coat weight, see Fig. 2). Equipment should impose minimal 
restric�ons on the formula�on. Compromises necessary in formula�on design or reliance on addi�ves 
for coater runnability can nega�vely impact barrier performance. Addi�onally, addi�ves like 
surfactants o�en necessary for curtain coa�ng face limita�ons due to food compliance requirements. 

 

 

Figure 2. Operating window of coaters 

 

Special coa�ng prepara�on, such as de-aera�on, must be considered for its opera�onal impact and 
poten�al material losses. Addi�onally, op�mizing the complete coater supply, screening, and 
circula�on system is essen�al for minimizing void volumes and maximizing material efficiency. 

Mul�-layer coa�ng approaches are preferred for enhanced barrier performance and material 
efficiency. Due to the stochas�c distribu�on of defects, applying the same coat weight in two 
independent layers in general yields superior results compared to a single-layer applica�on. Thinner 
film-forming layers—common in dispersion-based barrier coa�ngs—dry more effec�vely, as moisture 
diffusion distances are shorter. Pre-coa�ngs further op�mize barrier proper�es and improve material 

Fig. 2. Operating window of coaters

Thomas Kraschitzer 



[ 74 ]

Barrier Coating

Special coating preparation, such as de-aeration, must be considered for its operational impact and potential material losses. 
Additionally, optimizing the complete coater supply, screening, and circulation system is essential for minimizing void volumes 
and maximizing material efficiency.

Multi-layer coating approaches are preferred for enhanced barrier performance and material efficiency. Due to the stochastic 
distribution of defects, applying the same coat weight in two independent layers in general yields superior results compared to 
a single-layer application. Thinner film-forming layers—common in dispersion-based barrier coatings—dry more effectively, 
as moisture diffusion distances are shorter. Pre-coatings further optimize barrier properties and improve material utilization. 
Finally, non-barrier overcoats may be necessary to prevent issues in winding, sheeting, printing, and converting, such as 
blocking or abrasion of the barrier layer.

CONCLUSION

Given the vast range of possibilities for dispersion barrier coating coated paper and board grades - each differing in basis 
weight, coat weight, number of coating layers, raw materials, formulations, and requirements for drying and converting - no 
general recommendations for selecting equipment can be provided. But with a solid understanding of the fundamentals, the 
operational aspects, the relevance of material and production efficiency and the need for flexibility a good concept can be 
developed case by case.
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