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Our biomass resources have historically been under-exploited, due to both economic and 
logistical factors, but now researchers are taking a fresh look at the topic. We spoke to 
Doctor Tarja Tamminen about the MOBILE FLIP project’s work in developing flexible, mobile 
processes to treat biomass resources, helping to gain additional value out of the raw materials

The value of biomass

A lot of attention in research is currently 
focused on biomass resources, with scientists 
seeking to  develop and refine processes to 
help convert these materials into commercially 
valuable products and intermediates. Based 
at the VTT Technical Research Centre of 
Finland Ltd, Doctor Tarja Tamminen is the 
coordinator of the MOBILE FLIP project, an 
EC-backed initiative which aims to develop 
and demonstrate processes to treat these 
materials. “We are studying raw materials from 
both forestry and agriculture. We are looking 
at a wide variety of different types of biomass,” 
she outlines. Researchers are investigating 
several different thermal processes to treat 
these different types of biomass. “One of 
them is torrefaction, which essentially means 
removing water from biomass and making 

it more compact,” explains Dr Tamminen. 
“We are also investigating hydro-thermal 
carbonisation, which is suitable for wet biomass 
streams. This can be used to produce HTC char, 
which can then be further activated for various 
end-products. Higher up in temperature, 
we are also looking at slow pyrolysis, which 
produces a different type of char.”

Researchers are investigating these processes 
and using them to treat biomass, which 
could then have a higher commercial value. 
Alongside these processes, Dr Tamminen and 
her colleagues in the project are also looking at 
pelletising, a process by which organic matter 
is compressed. “By pelletising general biomass 
you can make it more useable and reduce 
transportation costs. Pelletising can also be 
combined with torrefaction, to make torrefied 

pellets, which are even more compact,” she 
says. By bringing together partners from across 
Europe, the project consortium encourages 
researchers to share their knowledge and 
expertise in particular techniques and methods. 
“We have partners from different parts of 
Europe, so we are working with very different 
types of biomass,” says Dr Tamminen. “We 
organised an open event in northern Sweden 
for example, which was very much focused on 
forestry. We also organised a similar event in an 
important agricultural region in France, where 
our French partners showed the Scandinavians 
how they work with agricultural biomass, 
and we will organise the third open event in 
Helsinki area and southeastern Finland from 
14th to 16th of May 2018, focusing on biomass 
conversion into biofuels and biochar.”

This Figure expresses slow pyrolysis mobile unit concept and annual carbon balance in the Forest Residues – case  in Finland. Products (process heat, tar, distillates) will be further 
utilized in energy production which means that fossil CO2 to the atmosphere will be reduced. One of the products, biochar,  
can be further applied in soil amendment when soil productivity will be increased  
and biomass decay  decreased accordingly.



Biomass resources
The individual thermal treatment processes may 
be better suited to specific types of biomass, a 
topic which researchers in the project have 
addressed. In the early stages of the project, Dr 
Tamminen and her colleagues looked at which 
raw materials were expected to be suitable for 
each process. “From there, we then coordinated 
collection and pre-treatment, and delivery 
of these raw materials to the partners in the 
project, who are investigating these different 
processes,” she outlines. Researchers are 
assessing the performance of these different 
types of biomass, with an eye on the wider 
commercial and socio-economic picture. “We 
try to find the best value for each product 
that results from these treatment processes. 
For example, a Finnish partner in the project 
is studying the use of biochars in agriculture, 
for soil amendment, which could help to 
increase agricultural productivity,” outlines Dr 
Tamminen. “Different biochars are produced 
from different processes, and researchers are 
testing how they perform. We’re also looking to 
evaluate the different raw materials, in terms of 
their potential for different end-uses.”

These raw materials have historically been 
under-exploited in Europe, due to a variety of 
reasons. One important issue in this respect 
is that they are often found in quite remote 
locations, so it can be relatively expensive to 
transfer them to major industrial sites, while Dr 

Tamminen says that other factors can also limit 
efforts to exploit certain biomass resources. 
“For example, certain residues from quarry 
sites can be valuable. But the residue stream 
is sometimes still quite small, which makes 
it difficult to interest major companies,” she 
explains. A core goal in the project is to develop 
flexible, mobile conversion units, which will 
change the overall economics around utilising 
biomass resources, while researchers are also 

trying to identify other areas in which they 
could potentially be applied. “We are trying to 
find some new end-uses for biomass resources, 
in areas where they’re not currently used,” 
continues Dr Tamminen. “For example, certain 
residues are currently turned into animal feed. 
But using these innovative new processes, they 
could potentially be converted into something 
with higher economic potential.”

This could mean fuels for co-combustion, 
biodegradeable pesticides, or chemicals for 
the wood panel industry, along with a variety 
of other possibilities. The ideal approach to 
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converting biomass  may vary according to the 
nature of the raw materials and where they are 
located. “We will evaluate different cases. We 
are looking at issues like where the unit should 
be built, or if it would be easier to transport it 
to where the raw materials are located. What 
should be transported? Should the biomass 
be transported to the unit? We are looking at 
different scenarios and assessing feasibility,” 
outlines Dr Tamminen. The mobility of these 

processes is a key aspect of the project’s work, 
yet Dr Tamminen says there is room for flexibility 
in these terms, as it may not always be necessary 
for the processes to be mobile, or financially 
realistic when smaller quantities are involved. 
“Mobility could mean something that can easily 
be put on a truck or a container. But in many 
cases, it is not economically feasible to do these 
processes at very small scales,” she explains.

Economic feasibility
The social and environmental case for utilising 
and treating biomass resources more effectively 

We are also investigating hydro-thermal carbonisation, 
which is suitable for wet biomass streams. This can be used to produce 
HTC char, which can then be further activated for various 
end-products. Higher up in temperature, we are also looking at 
slow pyrolysis, which produces a different type of char

Valorising agricultural  
biomass residues in France.

Fractionating challenging forest residues in Sweden.
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may seem to be clear, yet these processes also 
need to be economically feasible if they are 
to be more widely adopted. This is something 
of which Tamminen and her colleagues in the 
project are well aware. “We are working with 
experts, who are bringing together experimental 
data with data on logistics and other issues, to 
build business cases and identify what solutions 
would work well in practice,” she says. The 
selected processes are now being built into 
demonstration units by the project’s industrial 
partners, looking towards the longer term 
exploitation of the research. “We have the 
experimental data that we require, so from this 
point we’re looking to bring everything together 
and make the overall assessment,” continues Dr 
Tamminen. “So we’re building the demonstration 
units, demonstrating how they function using 
the selected raw materials, and assessing their 
effectiveness in terms of producing the products 
that have been identified as feasible options.”

This area of research is quite prominent at 
the moment, with many scientists investigating 
how biomass resources can be used more 
effectively. While there is a great deal still to 
learn in this respect, Dr Tamminen is hopeful 
that the project’s work will have a wider impact, 
both in terms of practical applications and 
in informing future research initiatives. “We 
aim to derive some very practical outcomes, 
in terms of developing mobile processes for 
biomass treatment, but in addition, we have 
also created scientific excellence as well. So 
we hope that people will find our research, use 
it, and refer to our papers,” she outlines. This 
will help in laying the foundations for future 
research. “A lot of the research results that 
have been gained during the experimental work 
have been used in the project, but they can also 
be used more widely in future projects. So we 
are disseminating our results quite actively,” 
continues Dr Tamminen.
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Tarja Tamminen is Principal Scientist at 
VTT, with expertise in biomass processing 
and biorefining chemistry. She previously 
worked at Oy Keskuslaboratorio, KCL as a 
Senior Scientist with expertise in several 
areas, including chemistry related to 
chemical pulping, particularly connections 
between residual lignin structure and its 
reactivity.
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Tarja Tamminen (coordinator, VTT) and Kimmo Rasa (Luke) are presenting tangible results of the MOBILE FLIP project in 
the exhibition of The second European Industry Day in Brussels on the 22nd of February.

Group photo taken at the MOBILE FLIP consortium meeting at FCBA in Grenoble 8th February 2018.

Open Demonstration Event. Finland, May 14-16, 2018.

MOBILE FLIP session in WasteEng, Prague, Czech 
Republic, July 3, 2018.


