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A 

operators once needed to follow 

pulp handsheets and performing 

already made into paper ready to 

to be rejected or downgraded 

combined with data historians, 

industry powerful tools to gain 

while also enabling faster grade 

As a major supplier of laboratory 
and online measurement 

L&W Freeness and Fibre online 

measurement in the wet end – 
ABB has decades of experience 

of the industry by pioneering 

The original pulp freeness 
measurement, as measured by 
either the Canadian Standard 
Freeness test (CSF) or the 

a great extent a measure of the 

pulp, and simulates the drainage 
rate on the wet end of a paper 

one litre of pulp suspension at a 

the drainage chamber are opened 

Freeness and fibre morphology
measurement for quality control

in millilitres of water that drains 
from the chamber is the freeness 

the sample is handled each 

precision and reproducibility 

needed to collect samples and 

measurements per sample point 
can be carried out in a day, and 

measurements is not suitable for 
controlling the process with any 

system, where the samples are 

stage and in all the tests, 

much more data that can be used 

Freeness measurements are also 
used to determine whether pulp 

cell wall to promote increased 
contact area 

This further promotes the 

and increases the total surface 

more strength is desired for a 

be increased by narrowing the 

results in a lower freeness, the 

used as an indicator of the degree 

components (photodiodes and a 

ABB’s global manager for 
pulp measurements Håkan 
Österholm

Figure 1: A fibrillated softwood fibre

Figure 2: Bleached softwood fibres, 50 times magnification

Figure 3: Freeness measurement (manual test in green, automatic test in blue) and Refining specific energy in red at FPC Papeles in Chile
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later, systems for monitoring 

that combined measurements 

length and radius for online 

In the last 10 years, two major 

of detail, enabling the monitoring 

sampling and measurement 

is incorporated to ensure that 

bonding surfaces between the 

at the paper machine or the 

The strength may need to be 
increased by other means such 

use of online freeness to control 

culled paper and customer 

An example of such use can 
be found at a paper mill in Chile 

of the incoming pulp to meet 

coast near Concepción, FPC 

to adapt their process for the 

freeness sensor, the operators 

load based on lab measurements 

If the strength of the paper, 
measured once per reel 

successful, other methods were 
tried, such as adding chemicals, 

now needed a way to determine 
when to open and close the 

between lab measurements of 

lab freeness measurements was 

impossible to respond to changes 

In early 2018, FPC Papeles 
installed an online freeness 

allowed operators to measure 

minutes at the output of the 

the online and lab readings 
were regularly compared and 
correlated, the operators placed 
their full trust in the new system 
and began to manually adjust 

would be to close the control 

are delighted with the online 
freeness measurement and 

distributor who helped with 

Freeness is not an absolute 

surface area ray cells with poor 

help to characterise the pulp 

width and shape factor, all of 
which can be measured with an 

factor, as illustrated in Figure 4, 

correlated with tensile strength 

strength sensor by combining 

few minutes rather than once per 

sensor to control paper strength 

With the latest generation 

of online instruments, which 
can characterise the nature 
of the fibres being used much 
more thoroughly than manual 
testing, paper mills can benefit 

measurements compared to lab 

In the near future, the use 

process control strategies will 
enable mills that embrace new 
technology to leap ahead of 
their competition with more 

product that costs less to 

product manager for pulp 

Figure 4: Shape factor of typical pulp fibres


