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I. Motivation/Background 

Modern pulp and paper mills need to continuously find new ways to improve their paper making process in order 
to stay competitive on the market. Increasing energy and raw material costs as well as declining prices on paper 
products requires that the process is cost efficient, controllable and has good runnability. 

This project aims to decrease process variations by performing a large scale experimental study throughout the 
process of a whole Kraft paper mill, in order to identify key process variables. The first step consists of 
replicating a specific mill’s paper process in a laboratory environment and performing a two level full factorial 
experiment, with the replicated mill paper as reference point. The aim of the presented study is to identify key 
process variables and variable interactions, and how these affect quality metrics of the final product. 

II. Statement of the Contribution/Method 

Factors varied in the factorial experiment include wood resource, cooking time at maximum temperature 
(kappa), pulp beating, amount of starch additives, and roll pressure of the paper machine.  A 25 factorial design 
setup with three center points results in 35 different experiments.  

Table 1: Parameters of the factorial design. 

Variables - Center point + 
Part of wood Whole log 50/50 Saw mill chips 

Cooking time 10 minutes 20 minutes 30 minutes 

Beating Gentle As ref. Tough 

Starch Less As ref. More 

Roll Pressure Lower density As ref. Higher density 

 

Dimensions of the fibers are measured after the cooking and after the beating stages. Kraft paper 
characteristics such as, for example, sheet density, porosity and surface roughness, are measured on 
the final paper samples. The analysis consists of analyzing how each of the experimental variables and 
interactions between them affect the measured characteristics of the Kraft paper. 

 

 



III. Results 

Methods for how the experiment series have been analyzed will be presented, along with how much each of the 
factors affects the quality parameters of the final product and which ones that have the largest impact. Interaction 
effects and correlations between the studied variables of the factorial experiment have been determined. In which 
way the different design variables affect the resulting paper product will also be discussed 

IV. Discussion/Conclusion 

By utilizing a factorial designed experiment across the whole fiber line it is possible to detect which process 
variables and variable interactions that affect the measured quality parameters. The use of factorial designs also 
avoids misinterpretations of interaction effects, which is a risk if variables are adjusted one at a time. Based on 
the statistical significance of the variable effects, recommendations for future enhanced control of the process 
can be made. 


