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MAX IV – ForMAX
A unique tool to facilitate leading research on new 
materials from the forest:

• ForMAX is a beamline at MAX IV in Lund, aimed at advanced 
characterisation. User access starts 2022

• The ForMAX-portal gives prioritised access to Treesearch researchers, 
including to other beamlines at MAX IV

• Access for academia and industry to world-class research infrastructure

• ForMAX is made possible through a 100 MSEK donation by Knut och Alice 
Wallenbergs Stiftelse and Treesearch, where Treesearch funds operations 
until 2031 with in total 80 MSEK



Wallenberg Wood Science Centre – the reason

• Multidisciplinary, broad competence platform in biomass 
materials and processing

• Goal: Leading international position in Wood Science (and 
Engineering)

• Started in 2009 through an initiative from the Knut & Alice 
Wallenberg Foundation (KAW)
– 450 MSEK 2009 – 2018

• Continues 2019-2028 
– 800 MSEK by KAW, industry and universities



ç

2014.12.08
High-level seminar på KTH: 



ForMAX started with an additional workshop in 2015 
and ended with a decision 2018

• A Knut and Alice Wallenberg 
Initiative
– including a 100 mkr funding 

commitment

• Charged industry to join!



Collaboration for new materials from the forest



Links to the films

• https://youtu.be/MMhmHyZ0NDg?si=GF351EWAihhyIrLI

• https://youtu.be/OyMf5ayqtbI?si=IFEuxbm-7TSDjQsw

• https://www.youtube.com/@treesearch

https://youtu.be/MMhmHyZ0NDg?si=GF351EWAihhyIrLI
https://youtu.be/OyMf5ayqtbI?si=IFEuxbm-7TSDjQsw
https://www.youtube.com/@treesearch


Treesearch – a national 
effort
Today 18 organisations and >400 associated 
researchers

The number of partner organisations in Treesearch has 
doubled since 2017. Research and education activities 
from Lund in the south, to Luleå in the north can be 
reached within Treesearch. 
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The set-up of ForMAX

• All contracts signed: October 2018

• Commissioning: October 2021

• First friendly users: December 2021

• First normal users: March 2022

• Under budget and on time!

Insertion device 



We made a long list of examples where ForMAX could make a 
difference (with the detailed arguments if challenged!)
• Wood raw material 

– Characterisation 
– Surface treatments*
– Chemical modification

• ”New” materials and processes
– Nano-paper
– Nano-filaments
– Nano-porous materials
– Nano- and micro-foams
– Manufacturing of nanocellulose
– Drying processes

• Pulp manufacturing
– Pre-treatments (for pulp and 

nanocellulose manufacturing) *
– Pulping*
– Drying*
– Chemical modifications*

• Paper and paperboard 
manufacturing 

– Process development*
– Dimensional stability*
– Surface functionalization and 

treatment*

*= research where results can be directly
applied in industry, e.g. development



Why industrial direct involvement?

• Development of own competence and abilities

• Attractiveness for engineering students and PhD-students

• From a technical perspective:
– Processes – time-resolved and atomic selectivity
– Penetration depth
– “Beam damage” – biology and soft materials
– Engineering science (e.g. availability)



What I believe are success factors…

• Open up the bubble!
– Involvement of researchers in the whole of Sweden

• A focus on Lund is, unfortunately an efficient turn-off for other universities and researchers
• A focus on the (relatively few) users today by the argument that they have publications using e.g. 

neutrons, does not promote wider involvement

– More involved researchers within engineering disciplines give a stronger interface to the 
industry

• Someone needs to fund based on strategic considerations 
not open calls (peer review)

– Instrument building, as well as research!

Direct funding (20 mSEK) for collaborative pre-study that involved industry
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Front view Back view
Temperature and 
pressure control
• Up to 220°C
• 15 bar
• Most liquids

Structural changes during industrial pulping
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Collaboration
• Theliander (Chalmers)
• Salmén
• Brelid (Södra)



Digital Twin for (nano) process control



Neutrons as a tool for improving process efficiency during the production of 
cellulose-based materials for electricity transformers

D. Söderberg1,2, H. Holzinger1, A. Riazanova1,2, U. Sand3, R. Bel Fdhila3, L.-E. 
Schmidt4
1. KTH Fibre and Polymer Technology, 2. Wallenberg Wood Science Center, 3. Hitachi Energy Research, 
4. Hitachi Energy – PGTR Insulation



What does cellulose have to do with transformers?
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Pressboard



Pressboard is formed by hot pressing thick cellulose 
sheets (paper)
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The set-up used
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Boiling in a static porous media (known!)
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Extraction of data for modelling

“Pure boiling”

Boiling in 
porous mat

Model
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Conclusions
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•Neutron imaging provides a tool that can be used to study the 
process in operando

•Shrinkage of the paper web can be studied as a function of 
water content

•The structure of the final material can be characterised


