
GRAND SLAM!*

BACKGROUND 

To ensure that no waste water is discharged into the environment, all water used in the pulp

and paper process needs to pass through a waste water treatment plant. There are several

different types of sludge and the treatment to apply depends on the type and the desired

result. Some mills have integrated waste water treatment and other mills ship waste water

sludge to further treatment with external companies. When de-watering waste water at a mill, 

it is preferable to achieve as dry a sludge as possible, without negatively affecting equipment 

such as pumps or screw presses. The drier the sludge is when burning it, the better and when 

the sludge is to be transported off or within the site – less water means lower cost. 

With improved environmental regulations all over the world, the importance of de-watering

and handling of sludge will definitely increase. 

THE CHALLENGE 
The most common way to analyse wastewater sludge is to either take manual lab samples

or use optical in-line instruments. Manual samples are accurate but have the obvious drawback

of time delay, making active optimisation impossible. Many optical instruments get coated

with sludge residues and need to be cleaned regularly to prevent a negative impact on its

accuracy. Variations in sludge content can have many different causes, such as bacterial

behaviour, temperature changes, process changes etc., and they are hard to predict. That’s why

online and real-time analysis is crucial to be able to truly optimise the de-watering process. 

Sludge content of de-watering sludge – the effects of increasing 
the sludge content and optimising polymer dosage.

* It’s worth to mentioning that the Swedish word for Sludge is Slam. And being from
  Gothenburg, it’s hard – if not impossible – to resist the pun.



BENEFITS

Waste water treatment is crucial for a pulp or paper mill to minimise the negative impact on

the environment. The ability to increase the sludge content while avoiding critical values for

the equipment has many positive effects.

• Higher sludge content increases the burnability of the sludge and can potentially 

increase the ratio

• Higher sludge content lowers the cost for transportation and external handling

• Less energy needed to reach the desired sludge content

• Correct dosage of polymers saves both money and chemicals

• No risk of releasing substances into the environment

• Possible to identify areas for improvement

• Faster troubleshooting due to continuous historical data

Continuously following the properties of the de-watering sludge provides the operator with 

tools to truly optimise the process.

THE SOLUTION

As a non-invasive instrument, Acosense lacks all the disadvantages of in-line instruments. The method 

has been shown to provide stable online measurement with very good accuracy for chem sludge, bio 

sludge, fibre sludge and mixed sludge.
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Flow chart of the waste water treatment at Stora Enso Skoghall, 
Sweden, with Acosense instruments indicated.



ACOSENSE APPROACH

Environmental engineers and operators are constantly 

working to optimise the waste water treatment without 

risking negative effects on the environment.

Having Acosense in the toolbox, applying a wide

range of methods to analyse the continuously

collected data, affords access to everything from 

selected fluid properties to analysis of entire process 

sections and trends. Continuous analysis also provides 

the opportunity to back-track and analyse emerging 

situations, speed up troubleshooting and identify

sections to improve or investigate further.

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

generating and recording sound spectrums, and a

signal unit to process the signals. Additionally, a

computational unit is used for control, computation, 

signal processing and prediction of the fluid property. 

The sensor 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.

THE RESULTS

The Acosense technique has been proven in several 

different types of de-watering sludge, and an absolute 

value and trend are continuously presented through the 

DCS, se example below.

In a collaboration between ÅF Pöyry/Afry, Karlstad Uni-

versity and Stora Enso,  Acosense’s five installations at 

Stora Enso Skoghall mill were evaluated and

approaches to improve the de-watering process were

investigated 1. The results showed that, by tracking the 

sludge content, the conditions for the screw presses 

improved, leading to fewer problems and a higher final 

dry content.

The study also showed that, if dosing polymers based 

on the actual sludge content, there were clear savings 

of around €13,000 per month in polymer costs. Added 

to that are the indirect benefits of using less chemicals.

Even though knowing the sludge content at the poly-

mer dosage point is the most important feature, to fully 

utilise the added value of knowing the sludge content, 

knowing the type of sludge is also important.
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Schematic drawing of Acosense’s setup. All components 
are installed on the outside of the pipe or tank.

Example of the trend over a week at one de-watering 
section of an integrated board and kraft pulp mill in Sweden.

1) Improved Sludge Dewatering, An analysis of the polymer dosage’s im-
pact on the final sludge dry content. Joanna Björklund, Faculty of health, 
science and technology at Karlstad University, 2019-06-26.
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Example 1: 

As described in the example from Stora Enso 

Skoghall above, adding polymers based on the 

actual sludge content at any given time entails 

savings of around €13,000 per month. The

positive side effects of less need for chemicals 

and additives are obvious, although hard to

quantify in monetary terms.

For comparison the mill in the study, Stora Enso 

Skoghall, produces around 650,000 tonnes of 

pulp (Kraft and CTMP) and 840,000 tonnes of 

paperboard, and they were using 8 kg polymers/

tonne of dry matter mixed sludge.

Example 2: 

It is hard to estimate savings due to less energy 

needed to dry the sludge or increased energy 

output from the boiler when burning drier sludge, 

but both are considerable. 

Also, the cost for transportation and external 

treatment varies a lot based on local regulations 

and where the mill is situated. 

Many countries already have, and more and more 

are introducing, heavy restrictions regarding 

landfill, which is why external or internal handling 

will increase. Most costs for transportation and 

external handling are based on the weight, which 

is why every percentage point of increased solid 

content means a lot of money saved.

POTENTIAL SAVINGS

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 tech-

nology has, apart from waste water applications, been 

proven in black liquor, green liquor, pulp and coating 

colour and starch applications.

The non-invasive approach means that there are 

literally no negative effect 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

stages or unwanted substances in the process.
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