
THINK OUTSIDE THE BOX!

BACKGROUND 

Coating is used to achieve the desired properties of board and paper. Coating colour and 

starch formulations, their solid content and other properties differ based on the purpose of 

the application and the type of coater used to apply it.

Regardless of the type, dry content and viscosity are crucial properties. They provide 

an indication of how the coating will perform during application and the quality of the 

final product.

THE CHALLENGE 
Due to the sticky nature of coating colour, it has been hard to continuously measure the 

properties with existing instruments and the operators have been referred to manual lab 

samples. Optical instruments do not work, and in-line viscometers are associated with 

drawbacks due to the nature of the fluid.

Variations in coating properties can originate from bacterial growth, water leakage into the 

system or loss of water during circulation, for example.

Coating properties online and in real time – the effects 
of keeping track of dry content and viscosity



BENEFITS

• Less board or paper waste due to unwanted coating colour fluctuations

• Shorter production breaks due to significantly faster troubleshooting

• More consistent product quality

• Fewer production breakages

• Fast detection of leakages

• Less need for manual laboratory measurements

• Less energy to dry the coated board or paper if solid content is optimised

• Reduced risk of releasing coating colour into the wastewater treatment

• Faster evaluation of new coating colour formula and trial runs

The possibility to continuously monitor the properties of the coating colour, and back track also 

historical data, provides operators with an entirely new way to optimise the process and fine 

tune the coating processes. If quality issues are detected on the finished product, it is easy to 

get back into the data sets and investigate potential causes.

THE SOLUTION
As the first instrument ever, Acosense proprietary 

non-invasive acoustic technology has been used for 

online and real-time measurement of coating colours 

since 2017, when the first instrument was installed at 

the Stora Enso board mill in Fors, Sweden. Since then, 

dry content and viscosity have successfully been 

measured at several board mills.

The method has been shown to provide online 

measurement with very good accuracy, and for board 

and paper mills there are both the immediate benefits 

of measuring and following up each data point 

separately but also, as a second step, to be able to 

analyse the correlation between board properties and 

historic data from all coating layers. Going back and 

looking at continuously recorded data in the control 

system vastly increases the ability to optimise the 

coating process.



ACOSENSE APPROACH
Board producers are constantly working with the 

challenge of maintaining high product quality while 

simultaneously reducing production costs. This 

challenge can be met by accurate process 

optimisation and control.

Acosense online instrumentation uses acoustics to 

analyse process fluids in pipes – continuously 

and in real time – without invasive installation 

procedures or secondary infrastructure to keep the 

instrument clean, such as steam, for example. The 

technology is easy to use, flexible and presents 

brand new opportunities for continuous monitoring, 

analysis and optimisation of industrial processes.

The instrumentation consists of sensors for generation 

and recording of sound spectrums, and a Signal unit 

to process the signals. Additionally, a Computational 

unit is used for control, computation, intensive signal 

processing and prediction of the fluid property or 

process stage.

The sensors are attached to the outside of the 

pipe using heat-resistant adhesive and the signal 

processing unit is placed nearby. The signal unit 

continuously sends a custom-made acoustic signal 

through the actuator and receives the recorded 

signal from the accelerometer. These signals are then 

processed and forwarded to the calculation unit which, 

after further processing of the data, presents the result 

through a display and to the local DCS system every 

30 seconds.

For coating applications, the technology can be used 

to analyse dry content and viscosity at the coating 

stations and in the coating kitchen. Solid content and 

viscosity are two of the most important properties of a 

coating colour since they provide an indication of how 

the coating colour will perform in the coating process 

and the properties of the final product.

By tracking these two properties it is possible to 

decrease the amount of waste, minimise the down 

time due to coating colour related breakages, and to 

have a more complete overview of the coating process 

for future improvements. It also enables recurring 

problems to be solved and issues to be identified, 

based on observations made on the product.

THE RESULTS
The Acosense technique has proven to have an 

accuracy of +/-0.3 % dc and +/-30 cP which, for 

continuous online and real-time analysis, is considered 

a very high accuracy. Even though high accuracy is a 

good quality indicator, the main advantages for most 

coating user cases are the trend, sudden changes and 

indications of different trends for viscosity and dry 

content respectively.
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Schematic drawing of Acosense’s setup. All components 
are installed on the outside of the pipe or tank.

Example of how the results are presented, where the viscosity 
prediction is compared to the manual laboratory reference 
value. This example is from a folding boxboard mill in Sweden.
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Example 1: 

A folding boxboard mill producing about 400,000 

tonnes per year has an hourly production rate of about 

45 tonnes. As a ballpark figure one can estimate the 

number of production stoppages to one every other 

week, with an average length of 1.5h. 

With a price for coated board of about €1,000/t 

this means €1,000 x 45 t/h x 1.5h x 0.5 stop/w  

x 50 weeks = €1.7M in lost revenue. Reducing 

those stoppages by just 15 min would lead to almost 

€300,000 in increased revenue due to less downtime 

and avoiding 15% of the stoppages entirely would 

mean another €250,000 per year.

Example 2: 

The cost of coating colour can vary depending on 

the type of coating, but on average a top coating has 

a price of €525 per tonne. Due to changes in the 

properties of the coating during circulation, for 

example, a mill sometimes needs to discard it.

So, one tonne of discarded coating has a 

direct cost of €525 and in addition to that, 6m3 of 

coating colour that goes to the wastewater plant entails 

an indirect cost of between €2,400-18,000 due to the 

negative effects on the waste water treatment (Holik, 

Handbook of paper and board, 2013).

POTENTIAL SAVINGS
The benefits with the clearest link to direct cost 

savings or increased revenue are:

• Fewer production stoppages

• Shorter production stoppages due to faster 

troubleshooting

• Fewer downgraded products due to coating 

related issues

• Less wasted coating colour

Examples of customers and partners

ACOSENSE
Based in Gothenburg, Sweden, Acosense provides 

instruments and optimisation solutions to customers 

in the Pulp & Paper industry in Europe, Asia and South 

America. With around 40 installations so far, the 

technology has, apart from coating colour and starch, 

been proven in black liquor, green liquor, pulp and 

waste water treatment applications.

The non-invasive approach means that there are 

literally no negative effects on the process – no need 

to stop production, no risk for the user and no need 

for secondary infrastructure – or any wear and tear on 

the hardware. One set of hardware, with tailor made 

software, can provide up to three fluid properties and 

at the same time deliver full process section analysis 

with indications regarding e.g. unwanted process sta-

ges or unwanted substances in the process.
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