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INTRODUCTION 

 

The WIRE COST Action broadly organizes into 4 KEY WORKING GROUPS (WG) that 

bring together experts from ACADEMIA, INDUSTRY and TECHNOLOGY TRANSFER 

organisations and range (1) Raw Materials, (2) Biorefinery Conversion Technologies, (3) 

Biorefinery Applications and (4) Communication and Dissemination. These WG will 

proactively contribute to (i) Promote circular economy, (ii) Promote bioenergy and 

bioeconomy, (iii) Promote Research & Innovation in the field (iv) Promote applied 

research towards biorefineries implementation (v) Promote EU-wide harmonisation of 

the scientific and technical approaches, thus facilitating ENGAGEMENT WITH POLICY-

MAKERS and industry (vi) Pave the ground for a more effective link with the relevant 

INDUSTRY sectors and gathering their interest. 

 

The target of WG3 (Biorefniery application) is focused on the identification of the 

main industrial applications of the biomass products from biorefinery creating an added 

value to the end-products, and introducing novel market solutions. Intermediate stages 

and networking between the industrial applications are needed.  

 

Therefore, identifying market applications will play a key role in this working group. 

Bio-based industries must facilitate and contribute to the production of advanced 

materials and products (solid, gas, liquid) that form the basis for innovation in the 

industry. These industrial value chains include end-user products such as biofuels, 

energy storage materials, electricity, bio-based chemicals, fertilisers, polymers, 

pharmaceuticals, composites, membranes, electronics, building materials, and others. 

 

The main objective of this WG is thus to enhance the interaction between groups 

working on different types of advanced processes and materials to accelerate 

innovation and deployment of novel market solutions.  

 

WG3 will integrate groups and knowledge from a fundamental understanding of 

advanced biorefinery applications up to the industrial level and develop activities based 

on the following tasks:  

T3.1 Comprehensive identification and survey of biorefineries products, by-products 

and their applications. 
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T3.2 Identification and valuation of market segments at regional, national and 

international levels. 

T3.3 Establishing a roadmap for bio-based fuels and products across participant 

market boundaries. 

T3.4 Identifying research gaps and key areas where knowledge transfer shall be 

improved. 

T3.5 Assessing the circular economy viability and reproducibility. 
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1. MC meeting   

During the first MC meeting and WGs presentation, it was proposed for WG3 activities to start 

with an inventory for the classification of the biorefinery products.  

Building up a flexible database should be a priority to create networking and sharing knowledge. 

The database: 

- should be open and implemented by all the WGs and industrial partners of WIRE and 

supported by WG4 for possible interaction with other COST action interested in the same field. 

- should be built-up as a start on the most appealing products/main industries in the market. 

 

Raw materials properties, conversion technologies, along with their operating conditions, and 

finally, end-products use should be the main fields to build up a reliable, robust, and easily- 

accessible dataset.  

The idea of the database should be a fundamental requirement to create standard procedures 

for the supply chain from raw materials to their end-use. 

 

 

Figure 1 – Example of the Database presented during the MC meeting. 

 

Essentially to both ensure the collaboration and the contact among the participants, and 

achieve the goal of T3.1 (Comprehensive identification and survey of biorefineries products, by-

v@ plan of attack of WG3

T3.1 Comprehensive identification of biorefineries products / by-products / applications. 

1.    Collection of data based on Literature Survey/Personal Scientific Experience


2.    Products ordering according to physical and chemical properties 

3.    Inventory for application field 

Process Physical 
status

Chemical 
composition Name Applications Potential 

applications

Pyrolysis Solid Carbon 
material Biochar

Fertilizer, 
adsorbent, 
catalyzer

Filler for 
nanocarbon 

tubes?
Cosmetics?

Liquid Carbohydrate, 
furans Bio-oil Chemicals, 

biofuel
Biofuel for MILD 

combustion

Gas CO2,CO, 
CH4,H2 Biogas Heat/power Biofuel for MILD 

combustion
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products and their applications), a preliminary e-mail was sent to the WG3 applicants. The email 

sent in January 2022, included the WG3 description and tasks. Each participant was asked to 

submit a potential contribution (maximum of 500 characters) in order to identify the research 

area of the participant involved in WG3. In addition, a template for the building-up of database 

(excel file, filled with an example for the database) for the data collection and classification of the 

bio-refineries product was attached in the mail. However, it was pointed out that participation in 

one WG did not exclude the possibility of being able to participate in another WGs. Some 

participants sent back the table filled with their expertise in the field of: 

- Hydrolysis and fermentation;  

- Anaerobic Digestion; 

- Photocatalytic; 

- oxidation and pyrolysis process. 

Several applicants showed interest to be involved in WG3, and many contributions were received, 

and then collected in order to start with a database on the WG3 group.  

 

2. 1st WEB-MEETING- WG3  

The first meeting of the WIRE Cost Action Working Group 3 - Biorefinery Applications was held 

on 3rd March 2022, through the TEAMS online platform at 3 p.m CET. 

The meeting was attended by 40 WG3-applicants, on 76 invited. 

The aim of the meeting was to introduce WG3 objectives and the tasks to achieve within WG3. 

The main focus of a meeting was the presentation of the work for the Task 3.1 and the building-

up of a database. The presentation consisted of: 

- Short review of WIRE Cost Action objectives; 

- Short review of WIRE Cost WG3 objectives; 

- Activities to proposal for Task 3.1 of WG3; 

- Discussion on the table filled by participants. 

During the meeting participants showed interest related to the database constructions. The 

interest was mostly focused on the introduction of more information in the database related to 

biorefinery products such as:  

1. the quality and quantity of raw-material/biomass that is used for each process in relation 

to the end-product from biorefinery;  

2. yield and conversion yield of biomass on product  
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3. introduce a reference for all data (if from articles or project reports) the quality and 

quantity of raw-material/biomass that is used for each process in relation to the end-

product from biorefinery; 

4. take into account the TRL due the important for industrial scale applications; 

5. start compiling the database on the basis of own experience and background, and then 

include data from literature survey; 

6. introduce a reference for all data included (if from articles or project reports). 

 

 

Figure 2 – WGs interactions 

The last 5 minutes of the meeting concerned the questions related to the organization of the first 

general meeting in Portalegre (PT) in March 2021.  

 

In conclusion, next objectives were defined as follow: 

• Create a WG3 group on TEAMS; 

• Share the excel-file accessible to WG3 participants in TEAMS; 

• Work on a shared file on TEAMS that it can be accessed simultaneously from all the 

participants. 
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2nd WEB-MEETING- WG3  

The second web meeting of the WIRE Cost Action Working Group 3 - Biorefinery Applications 

was held on 14 September 2022, through the TEAMS online platform at 3.30 p.m CET. 

The Meeting was attended by 62 participants, on 150 invited. 

The participants received in previous mail the invitation for the meeting, the TEAMS link, and 

a list of the topics of the meeting: 

1. brief introduction of WG3 to new WIRE participants;  

2. Microsoft TEAMS and database, and next activities; 

3. organization and coordination of the 'Round Table' scheduled for the WG - workshop in 

Napoli 6-7 October. 

 

Figure 3 – Microsoft TEAMS program used for the WG3 activities. 

 

At the beginning of the meeting WG3 activities done during the first period of WIRE and the 

future activities related to the task and deliverable for April 2023 were presented. 

The presentation consisted of: 

- Short review of WIRE Cost Action objectives and brief presentation of WG3 for the new 

participants;  

- Activities related to Task 3.1 and Task 3.2; 

- Definition of the inventory for field and creation of new sub-groups; 

- Nomination of delegates for the single research area. 

The Delegates should coordinate and inform the participant of each sub-group: 

The main activities are reported below:  

vWG3 TEAMS-group

150 participants

Excel file shared 

Start with the data collection
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• Check the excel file in TEAMS and network with participants from same research field; 

• create a new excel file or new tab in the existing file in TEAMS; 

• in the file, coordinate the collect literature data received from the other participant by 

scientific expertise (data from publications, projects, data from industry); 

• web-meeting with WG leader and other participants involved in the sub-group. 

 

 

Figure 4 – Database filled by WG3 participants. 

 

In addition, a discussion of future prospects related to Task 3.2 were faced out during the 

discussion:  

- one Delegate for each Country, regardless of the search field; 

- Networking with participants from the same country; 

- collecting data at regional and national level for all research and industry sectors - 

report the data in a new excel file or new tab in the existing file in TEAMS. 

During the meeting participants showed interest to be a delegate for field /products related 

to the database constructions. The interest was mostly focused on the introduction of more 

information in the database related to biorefinery products such as: 

 

Sector Raw material Process Bio-based Product Physical status Chemical composition Applications
Promising Bio-

Based  applications Market opportunity Market size Levels (regional, national, international)

- - -

Chemicals, biofuel Biofuel for MILD 
combustion

- - -

Biogas Gas CO2,CO, CH4,H2 Heat/power 
Biofuel for MILD 

combustion - - -

Sector Raw material Process Bio-based Product Physical status Chemical composition Applications
Promising Bio-

Based  applications Market opportunity Market size Levels (regional, national, international)

- - -
- - -

- - -

Sector Raw material Process Bio-based Product Physical status Chemical composition Applications
Promising Bio-

Based  applications Market opportunity Market size Levels (regional, national, international)

- - -

Less detrimental 
products such as 
hydroquinone, 
benzoquinone

Products in 
aquoues solution 

Raw materials include phenolic 
compounds, Rhodamine B, etc

Water filtration systems, 
photocatalytic degradation system

Develop more 
environmental 

friendly 
photocatalysts 

with modified with 
nanotubes, TiO2, 

etc

- - -

- - -

Sector Raw material Process Bio-based Product Physical status Chemical composition Applications Promising Bio-
Based applications

Market opportunity Market size** Levels (regional, national, international)

Solid 
2nd 

generation bio-
based plastics

- - -

Liquid

Fertilizer (P & N 
recovery) from 

Struvite/Ammoniu
m Sulfate

- - -

Biogas Gas CO2, CH4b Heat/electricityc
Biofuel for vehicle 

fuel/renewable 
natural gasd

Key driving force of the global 
markete

i) The heating sector is 
the largest energy 
market for solid 

With great differences in market penetration 
between different regions of the EU

aSewage sludges; 
manure, energy 
crops; municipal 
wastes; 
agricultural 
wastes; 
lignocellulosic 
biomass; industrial 
wastes 

bsmall amounts of water and 
trace gases (e.g., hydrogen 
sulphide, oxygen, nitrogen, 
ammonia)
hydrogen. 

cbiogas can be combusted directly for 
heat and power 

dbiogas can be 
upgraded to 
biomethane to be 
fed into natural 
gas grid as a direct 
substitute of 
natural gas for 
district heating or 
used for power 
production

erapid infrastructure development 
and rise in energy demand from 
the commercial & industrial sectors 

*used for residential 
consumption, industry 
and large-scale and 
district heating

**projected to reach 
more than $125 billion 
by 2030

Sector Raw material Process Bio-based Product Physical status Chemical composition Applications
Promising Bio-

Based  applications Market opportunity Market size Levels (regional, national, international)

- - -

- - -
- - -

Sector Raw material Process Bio-based Product Physical status Chemical composition Applications
Promising Bio-

Based  applications Market opportunity Market size Levels (regional, national, international)

large fiber biomass solid but not dry mostly carbon material soil ammendment, biofuel
on farm biofuel for 

broiler houses

on farm heating for broiler houses 
and pig farrowing and weaning 

rooms 
150-200 farms national

fluid with high 
suspended solids and 

soluble salts
Liquid

water with suspended solids 
composed or organic nitrogen 
and Phosporus and dissolved 

nitrates

water, fertiliser and suspended solids 
that can be used in biogas plants

fertirrigation 
water for dry land 
agriculture, Biogas 

generation

excelent source of water and 
fertiliser for dry land application. 

Might have limitations due to 
nitrates directive and can only be 
applied from mid March to mid 

October

limitation set by 
amount of irrigation 

water available and not 
limited by land 

avilablity.

national

Sector Raw material Process Bio-based Product Physical status Chemical composition Applications
Promising Bio-

Based  applications Market opportunity Market size Levels (regional, national, international)

Polyols Liquid Hydroxyl groups (diols, triols 
and tetrols)

Polyurethane foam; Material 
plastizers, Binder,  

Green 
Polyurethane foam

Cellulose/Nanocellulose Solid Carbohydrate
Paper(board), Reinforcing agent, food 

packaging, aerogel precursor, 
nanofiller, biomedicine

Sustainable food 
packaging, aerogel 

precursor, 3D-
bioprinting, drug 

carrier

- - -

Xyloolygosacharides 
(XOS) Liquid Carbohydrate

Biofuel, food packaging, materials, 
prebiotic

Biomaterial 
production, 

Prebiotic
- - -

Lignin/Lignin 
nanoparticles

Solid Aromatic structure Chemicals, material filler, food 
packaging, batteries, 

Drugs carriers, 
gene delivery 

systems, 
molecules 

encapsulation, 
biocatalysts, 

supercapacitors

Polyphenolic extracts Liquid/Solid Phenolic Additive for food packaging, 
medicine, food conservation 

Active food 
packaging, 

bioactive coating 
for implants

- - -

3R-BioPhosphate Ltd 
(Sweden)

Thermochemical 
process

Food grade cattle 
bone grist

3R zero emission 
pyrolysis with 

surplus bioenergy

BioPhosphate ABC 
Animal Bone Char and 

surplus bioenergy 
(electric and thermal)

Solid Hydroxylapatite 
Organic fertilizer and adsorbent 
https://www.biophosphate.net   

https://www.nutriman.net

Organic fertilizer 
and adsorbent 

Organic and low input fertilizer and 
water treament adsorbent EU  €4Billion 

International with targeted countries: IT, ES, FR, 
DE, UK, USA, AU and JP

3R-BioPhosphate Ltd 
(Sweden)

Agri-biotech 
process

Agri-food 
industrial waste 

Biorefinery 
formulations 

Biorefined formulated 
BIO-NPK-C compound 

Solid  BIO-NPK-C compound 
biofertilizers

Organic fertilizer 
https://www.biophosphate.net   

Organic fertilizer Organic and low input fertilizer EU  €4Billion International with targeted countries: IT, ES, FR, 
DE, UK, USA, AU and JP

3R-BioPhosphate Ltd 
(Sweden)

Thermochemical 
process

Waste wood
3R zero emission 

pyrolysis with 
surplus bioenergy

Plant biochar Solid Carbon based biochar
Soil improver  

https://www.biophosphate.net   
https://www.nutriman.net

Soil improver Soil improver EU  €4Billion International with targeted countries: IT, ES, FR, 
DE, UK, USA, AU and JP

Sector Raw material Process Bio-based Product Physical status Chemical composition Applications Promising Bio-
Based  applications

Market opportunity Market size Levels (regional, national, international)

- - -

Gas and Liquid

Upon biorefiney process 
(possible examples: biogas, 

methane, ammonia, mixture of 
simple and complex 

hydrocarbons)

Heat and power - - -

- - -

Sector Raw material Process Bio-based Product Physical status Chemical composition Applications
Promising Bio-

Based  applications Market opportunity Market size Levels (regional, national, international)

Glycosylated 
Phenylethanoids Solid Phenolic compounds medicine, food industry - - -

Pure disaccharides Solid Saccharides catalysis, food industry, etc - - -
Biosurfactanfs Solid Alkyl glycosides cosmetics - - -

Sector Raw material Process Bio-based Product Physical status Chemical composition Applications
Promising Bio-

Based  applications Market opportunity Market size Levels (regional, national, international)

Biochar Solid Carbon material Fertilizer, ammendant, adsorbent, 
catalyzer

Filler for 
nanocarbon 

tubes?composite 
materials?

- - -

Bio-oil Liquid Carbohydrate, furans Chemicals, biofuel Biofuel for MILD 
combustion

- - -

Biogas Gas CO2,CO, CH4,H2 Heat/power 
Biofuel for MILD 

combustion - - -

Bio-oil Liquid Carbohydrate, furans

2G bioethanol Liquid Carbohydrate Biofuel ?

carbonacous material Solid Carbon material conductive carbon
printible 

electronics

Livestock Slurry
Dewatering via 

Screwpress 
seperation

Dr. Gökçen Akgül RTE 
University
Engineering Faculty
Department of Energy 
Systems Engineering

Thermochemical 
process tea waste Pyrolysis

Dr George Attard C,E,O 
Agency for the Governance 
of Agriculture bio resources

Physical 
Seperation Process 

Task 3.1 - Comprehensive identification and survey of biorefineries products, by-products and their applications.

Carbon material & Nutrients 
(N, P, K etc.) Fertilizer, soil conditioner, irrigation

Jaime Moreno García, 
University of Córdoba (Spain)

Microbiological 
processes Biomass

Hydrolysis and 
fermentation 
(separate or 

simultaneous)

Assoc. Prof. Ece Tugba SAKA, 
Karadeniz Technical 
University (Turkey)

Oxidation Process Waste water Photocatalytic 
oxidation

Prof. Cigdem Yangin-Gomec 
(Istanbul Technical 
University/Turkey) Biochemical 

process Biomassa Anaerobic 
Digestion

Digestate

Dr. Alejandro Rodríguez 
Pascual                             Dr. 
Eduardo Espinosa Víctor                          

                  Chemical 
Engineering Department, 
Universidad de Córdoba 

(Spain)

Liquefaction, Solid-
liquid extractions, 

Hidrothermal, 
Pulping, 

Ultrafiltration

Agro-industrial 
wastes (straws, 

prunings, leaves, 
etc.)

Integral 
biorefinery 
processes

WIRE - CA20127 

WG 3 - BIOREFINERY APPLICATIONS

Ronney Boloy, Federal 
Center of Technological 

Education of Rio de Janeiro 
(CEFET/RJ) Thermochemical 

process
Biomass Pyrolysis

DATA COLLECTION

Paola Giudicianni, Davide 
Amato, Corinna Maria 

Grottola, Institute STEMS-
CNR Napoli, Italy Thermochemical 

process
Biomass Pyrolysis

Task 3.2 Identification and valuation of market segments at regional, national and international levels.

Elena Karnišová Potocká, 
Slovak Academy of Sciences, 

Bratislava, Slovakia Biochemical 
process Plant biomass Enzyme catalysis

Dr. Mara de Joannon, Dr. 
Raffaele Ragucci, Dr. Pino 

Sabia, Dr. Giancarlo 
Sorrentino, Dr. Maria 

Virginia Manna, Giovanni 
Battista Ariemma, Institute 

STEMS-CNR Napoli, Italy

Utilization of 
biorefiney products

Waste gases and 
liquids from 

biomass
MILD combustion

T 3.2 Identification and valuation of 
market segments at regional, 

national and international levels.
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1. How to classify the end-products, in three classes (biofuel; biomaterial; bioenergy) or in 

end- products in details as biogas, bio-oil; -biofuel, and others; 

2. Communicate with the WG2 in order to not overlap the activities. 

 

In agreement with all participants connected, the subgroups for each end-product were defined. 

Some participants nominated themselves as delegates and co-delegates for the different sub-

groups. 

In the table are listed the sub-groups name and the corresponding delegates of WG3 leader, for 

the coordination and dissemination of the activities within WG3. 

 

 

Figure 5 - Delegate and Co-Delagate list for WG3 subgroups. 

 

The last 20 minutes of the meeting concerned the proposed ROUND TABLE scheduled for the 

WIRE- Workshop WG- 6- 7 October 2022. The moderator, as well as the question/comments/ 

discussion on current issue regarding the topics of WIRE were announced in advance. 

 

In conclusion, three next objectives were highlighted:  

• Create a sub-group for field with delegate; 

• Share the new excel-file accessible to WG3 participants in TEAMS; 

• Work on a shared file on TEAMS that it can be accessed simultaneously from all the 

participants. 

 

 

 

 

 

Web-meeting


28 October 2022
N. Sub-Group Sub-Group Delegate Co-Delegate

1 Biogas (via anaerobic treatment) Cigdem Yangin-Gomec Ioannis Fotidis

2 Biofuels and bioethanol Sven Eckart Jaime Moreno Garcia

3 New Material (Biochemistry) Elena Karnišová Potocká Michela Alfe

4 Products from thermochemical process Rui Galhano dos Santos Isil ISIK-GULSAC

Sub-G 1: 13 applications

Sub-G 2: 19 applications

Sub-G 3: 30 applications

Sub-G 4: 20 applications

WG3 participants  43



 
10 

3. 3nd WEB-MEETING- WG3  

On 28th October, the first meeting was held among the delegates representing the WG-3 

subgroups. The topics of discussion were: 

1. Definition of subgroups; 

2. Presentation of the numbers of participants for each subgroup.  

3. Activities to be done for task 3.1 and deliverable at month 18. 

The Delegates held web-meetings with the participants who joined each subgroup, respectively. 

During these meetings, the participants discussed on the activities to conduct for the Task 3.1, 

and on the additional information to include in the databases of each subgroup. 

In TEAMS-WG3 there are available folders with the corrisponding database for each sub-group.  

 

 

Figure 6 - WG3 subgroups web-meeting plan. 

 

Based on the cooperation of delegates and participants, it was possible to determine the actual 

number of participants contributing to the work of WIRE - WG3 (about 50). 

 

Based on this number, it was possible to identify a percentage by country, process and 

applications involved in WG3. As shown in Figure 7, the country with the largest number of 

participants is Turkey. As for processes and applications, thermochemical processes are involved 

with 35 %, and for applications about 24 % are related to heat and power generation.  

 

 

Overview Sub-Group WG3

✓Sub-Group 1- Biogas (via anaerobic 
treatment)

Web-meeting 14-11-2022 

(Meeting Report)

✓Sub-Group 2- Biofuels and 
bioethanol

✓Sub-Group 3 - New Material 
(Biochemistry)

✓Sub-Group 4 - Products from 
thermochemical process

Web-meeting 07-12-2022

No Web-meeting (organization in 
off-line - filling the file in TEAMS)

Web-meeting 30-11-2022
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Figure 7 - WG3: Task 3.1 contributions for Countries, Process and application. 

 

However, a thorough analysis of the database, allows the data to be cross-referenced and identify 

by process and end-products application at different regional and international distribution. 

 

The next step of WG3 in collaboration with the sub-activities conducted with the support of the 

delegates are to explore in details the single activities reported in Figure 7. In particular, the 

activities and countries under different line of process and products has to be explored.  

 

Countries

Process Application

Task 3.1 44 Contributions for Task 3.1  


